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Chapter 1
Characterization of Substance Dependence

Lúcio Garcia de Oliveira, Frederico Eckschmidt
and Gabriela Arantes Wagner

Introduction

The phenomenon of dependence has often been associated exclusively with the
severe neurophysiological effects related to severe symptoms of tolerance and
withdrawal from certain substances or objects as, for example, illicit drugs or
gambling. In recent years, however, a new definition and comprehension appeared,
indicating that the several symptoms of this disorder and its multiple expressions
actually share a common biopsychosocial etiology (Shaffer et al. 2004; Sussman
et al. 2011; Goodman 2008). The conventional view implicitly associates the cause
of dependence with the properties of those substances or objects and encourages
different treatments for that compulsive behavior (Shaffer et al. 2004). Nevertheless,
a more comprehensive view of this disorder is called for, since there is a wide range
of common characteristics among addictive behaviors.

In this scenario, the individual ends up wasting a lot of time thinking about or
engaging in behaviors regarding the consumption of psychoactive substances
(PAS) such as tobacco, alcohol, and illicit drugs, and the compulsive ingestion of
food or engagement in other objects such as gambling, Internet, pathological love,
sex, physical exercise, work, and shopping (Shaffer et al. 2004; Sussman et al.
2011).
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As regards substance use disorder (SUD), bulimia, pathological gambling, and
compulsive sexual behavior, in addition to the suffering inflicted upon the indi-
vidual, all of them share a series of clinical characteristics, namely (a) the course of
the disease, since the disorders generally appear in adolescence or early adulthood,
running a chronic course, with remissions and exacerbations; (b) the maintenance of
the behavior in spite of the harmful consequences and the narrowing of the
repertoire; (c) the subjective experience of the individuals, presenting intense desire,
concern, or excitement during the preparatory activity, in addition to the feeling of
loss of control; (d) progressive development; (e) tolerance, that is, reduction of
strength of the reinforcing effects; (f) withdrawal, with physical or psychological
discomfort by the interruption or reduction of the behavior; (g) likelihood of
relapses, with the continuous return to harmful patterns after a period of withdrawal
or control; (h) propensity to substitution for other addictive behaviors; (i) harm or
neglect in other aspects of life (work, social activities or hobbies, insufficient social
relations, criminal activities and legal problems, involvement in dangerous situa-
tions, bodily injury, financial loss or emotional trauma); and (j) recurring content in
the way individuals relate with themselves and others, including low self-esteem,
self-centeredness, denial, rationalization, and the conflicts between dependence and
control (Sussman et al. 2011; Goodman 2008).

In the case of any dependence, we can observe that the disorder involves the loss
of capacity to freely choose whether to continue or quit the behavior (loss of
control), which leads to adverse consequences. At any rate, even though some
substances or objects do not seem to create an obvious physical dependence, all of
them produce a subjective necessity of a deeper involvement for the individual to
reach satiety and, thereafter, symptoms such as depression, intense anxiety, hope-
lessness, helplessness, and irritability in the event of its the sudden withdrawal
(Sussman et al. 2011).

Disorders Due to Substance Use (DSU)

The use of PAS involves a coevolutionary relationship that started at least 200
million years ago with the first arboreals and plants, possibly being explored by the
first mammals as substitutes for the nutritionally costly neurotransmitters produced
endogenously (Sullivan and Hagen 2002).

Over this period, countless genetic adaptations were necessary for our body to
metabolize alkaloids and alcohol. This hypothesis is supported by the several
chemical adaptations necessary for the metabolization of those substances and in
the structure of the plants that evolved to mimic neurotransmitters and interfere with
their functions (Sullivan and Hagen 2002; McGovern 2009).

Therefore, certain substances are endowed with a property known as psy-
choactivity; that is, the ingestion of those compounds might interfere with several
mental processes as, for example, cognition and humor (SENAD 2006), with
behaviors and awareness, in such a way that “the effects might range from a mild

4 L.G. de Oliveira et al.



stimulation caused by a cup of coffee or tea to the deeply changing effects produced
by hallucinogenics as LSD” (Ott 1996).

This group of compounds can be categorized according to the several effects
they have on the central nervous system (CNS). In general, they are classified into
three categories: (a) psycholeptic, that is, substances that inhibit the mental tonus or
the functioning of the CNS; (b) psychoanaleptic, substances that stimulate the
mental tonus or the functioning of the CNS; or (c) psychodysleptic, substances that
disturb the mental tonus or the functioning of the CNS (Seibel 2010). The chemist
A. Hoffmann later added the (d) neuroleptics, substances with anxiolytic and
antipsychotic properties, of which the group of Rauvolfia serpentina constitutes the
natural prototype (Ott 1996).

However, even though this system is didactic and simple, it draws together the
action and effects of the PAS excessively, thus losing precision as a result of
extreme reductionism. A more accurate description of its effects on the CNS could,
therefore, include other characteristics, as suggested by the ethnobotanist Ott
(1996): (a) narcotic, with sedation properties as the opioids; (b) intoxicant, as
alcohol and other solvents and as chloroform, ether, and benzene; (c) hypnotic, that
is, related to sleep and the hypnagogic states, as barbiturates and benzodiazepines
tranquilizers; (d) stimulant, as caffeine, cocaine, and amphetamines; (e) entheogen
or psychedelic (hallucinogenic), which deeply affect sense perception, mood, and
behaviors, as mescaline, LSD, psilocybin, DMT, and ibogaine; and (f) sedative
neuroleptic, as meprobamate and chlorpromazine.

Yet, that model does not address the presence of several substances in more than
one category, as in the case of tobacco, which is a stimulant and a depressor con-
comitantly, or MDMA (ecstasy), a stimulant and psychedelic, or one of the two main
cannabinoids, THC, which is stimulant, depressant, and psychedelic, and the CBD,
which is antipsychotic, and countless others, as psychologistMcKim (2007) suggests.

Those definitions are important, but they do not describe the addictive power of
the substances, since some of them (tobacco and alcohol) are commercialized
almost freely in spite of favoring the development of dependence, while others are
prohibited without entailing no type of dependence or withdrawal syndrome, as
entheogens, for example (Ott 1996). Consequently, although practically all PAS
might be related to contexts of abuse and even cause other damaging effects, not all
of them are associated with dependence, independently of being illicit or not.
Accordingly, some substances are more addictive, as opiates and tobacco, and
others have a lower or no addictive power, as LSD or psilocybin.

Diagnostic Criteria

Numerous terms are used to describe the full spectrum of PAS use as well as their
effects and the disorders they cause. Drug use can be defined as, for each and every
consumption, experimental, sporadic, or frequent. Those categories are not neces-
sarily related to harmful use or dependence syndrome.
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Disorder takes place when there is a problematic use of PAS, a maladaptive
pattern. Its diagnosis can be based on two distinct systems: the ICD-10
(International Catalogue of Diseases in its 10th version) (WHO 2005) and the
DSM-5 (Diagnostic and Statistical Manual of Mental Disorders in its 5th version)
(APA 2014).

According to the ICD-10, this group of disorders is defined as “Mental and
behavioral disorders due to psychoactive substance use” (WHO 2005). This clas-
sification system uses letter F (relative to Chapter 5, dedicated to mental and
behavioral disorders), the second item typifies the disorder due to the use of PAS,
which is number 1, and the third digit of the code identifies the substance used.
Therefore, the system comprises the following codes:

The fourth item of the classification regards the clinical condition, or its speci-
ficities, where mainly the following aspects are classified: a (.0), which is acute
intoxication; a (.1), which typifies the use that is harmful to health, and a (.2), which
indicates the development of dependence syndrome, among others.

Contrariwise to acute intoxication, which can happen on one single occasion,
harmful use is characterized by recurrent and significant damage related to the
repeated use of the substance. In order to be diagnosed, the individual should meet
the following diagnostic criteria:

Dependence syndrome, on the other hand, is diagnosed only when the individual
presents three or more of the behaviors listed below in the last 12 months:
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Therefore, in order to meet criteria for dependence, the individual should present
basically three symptoms: (a) craving, the person is unable to stop thinking about or
using the drug; (b) tolerance, which makes the individual use higher and higher
doses, and (c) withdrawal, characterized by a general feeling of uneasiness when it
is discontinued or lacking.

An important concept here is that abstinence crisis differs from the simple
craving. The latter possesses a more psychological component and manifests as a
strong will to use the substance. In withdrawal, additionally to the will, there are
unpleasant physical phenomena such as nausea, irritability, tremors, insomnia.

The other system of diagnostic classification is the DSM-5 (APA 2014; Dawson
et al. 2013). Despite being polemic, in 2013, there was a conceptual change in the
way substance use disorder (SUD) is understood. It abolished the distinction
between abuse and dependence present until the 4th version. Currently, the system
encompasses the two distinct manifestations under one single disorder:
substance-related and addictive, now classified according to severity as mild,
moderate, or severe.

This change was necessary to incorporate the old criteria of the DSM-4 for
substance dependence that had already been inserted regarding severity, but also by
the evidence that abuse does not necessarily precede the incidence of dependence
(APA 2014). As a result, the diagnosis of substance-related and addictive disorders
requires at least two or more criteria, and severity began to be classified according
to the number of criteria met: two or more indicate mild disorder; four or five
indicate moderate disorder; and six or more criteria indicate severe disorder (Araújo
and Lotufo Neto 2014).

This alteration became polemic especially in the case of individuals who pre-
sented one single criterion as, for example, using illicit drugs or drunk driving, who
are no longer considered abusers. Another aspect involves individuals who met
only two dependence criteria of the old DSM-4 and now would be classified as
having moderate severity according to the DSM-5 (Dawson et al. 2013). Another
important conceptual change was the inclusion of gambling disorder among the
substance-related and addictive disorders in the DSM-5; there is growing evidence
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that such behavior acts on the reward system with similar effects to those of drugs
of abuse (Araújo and Lotufo Neto 2014), a fact that also corroborates the idea of a
common etiology.

Etiology

However, there are different risk factors (or variables) that interfere in the devel-
opment of drug dependence. Those factors are biopsychosocial; that is, they are
related to the drug itself, the user, and the environment the user is in. Literature
points that genetic factors account for 40–60 % of an individual’s vulnerability to
develop dependence. This estimate includes the effects caused by environmental
factors on the function and expression of a person’s genes, the epigenetic heritage.
Factors involved in the psychological development and other medical conditions
also influence the development of the disorder. In addition, adolescents and indi-
viduals with other mental disorders (comorbidities) face a higher risk of drug abuse
and dependence than the general population (NIDA 2014).

Drug-Related Variables

An important pathway for the understanding of drug effects on the brain is the
reward pathway. This pathway involves several parts of the brain, among which the
ventral tegmental area (VTA), the nucleus accumbens, and the prefrontal cortex.
When this pathway is activated by a rewarding stimulus (as, for instance, food,
water, sex, and drugs), the information travels from the VTA to the nucleus
accumbens and then to the prefrontal cortex. Some behavioral theories on drug
dependence consider that the behavior learned or sustained by means of animal
models characterizes drug dependence, since they share the common fact that those
substances have a positive reinforcing capacity from use, as the activation of the
serotoninergic, dopaminergic, and GAGAergic pathways. In this context, drugs
might have a higher or lower abuse potential, which might be directly related to the
effect of the substance itself and its capacity to activate the reward pathway in each
individual, as drugs present individual variability, that is, the potential for rein-
forcement and abuse differ for each one (Formigoni and Abrahão 2010).

Important characteristics to be considered other than the pharmacological
properties of the drugs of abuse are their pharmacokinetic characteristics. The faster
the speed of arrival to the site of action of a drug, the higher the biotransformation
and excretion speed, which makes its use be repeated more constantly. A classic
example is the difference between smoked cocaine (crack freebase) and powder
cocaine (cocaine chloridrate). Both drugs have the sympathomimetic agent, but in
the smoked mode, the absorption speed and the plasmatic concentration are higher
for being conferred by its absorption via the pulmonary alveoli, similarly to cocaine
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administered intravenously. This speeds up the onset of effects. Aspired (snorted)
powder cocaine is absorbed by nasal–oropharyngeal membranes, which demands
higher drug absorption time and more time for the effects to take place (Moreau and
Camarini 2014).

Tolerance mechanisms and withdrawal syndrome are other characteristics of
drug dependence. Those phenomena result from physiological adaptations that
happen as a result of exposure to drugs. Tolerance is the decrease of the effect of the
drug in spite of the dose being maintained; that is, the user needs to increase the
dose to reach its desired effect. Withdrawal syndrome is a set of symptoms that
happen as a consequence of the sudden absence of a dependence-inducing drug,
which can be considered as a “rebound” effect of the drug withdrawal (Formigoni
and Abrahão 2010; Moreau and Camarini 2014).

Epidemiology and Current Scenario

Another important characteristic for one to understand the phenomenon of
dependence is the frequency and the damage caused by the excessive use of PAS.
First, it is crucial to highlight the fact that recreational or social use is usually not
related to problems or disorders (Seibel 2010), even in the case of illicit substances.
Its frequency is usually measured by populational and statistical surveys, and the
replication of those surveys from time to time allows the construction of historical
series. The analysis of those series allows researchers to highlight (or not) changes
in use over time as well as identify new trends of use and, finally, compare its use
by the population according to the political and social–historical situation.

In this sense, the “World Drug Report” is a statistical survey carried out by the
“United Nations Office on Drug and Crime—UNODC” that measured the use of
psychoactive substances by individuals between 15 and 64 years old all over the
world by means of three indicators: (a) lifetime use (use at least once in life, which
then represents experimental use), annual use (or in the last 12 months, which then
represents sporadic use), and use in the past 30 days (which represents a present
and possibly regular use; UNODC 2014).

Currently, out of seven billion individuals the world over, approximately 240
million used illicit substances at least once in the year (UNODCCP 2013), also
counting occasional users. This number drops to half when consumption in the last
30 days is assessed, hence most of the users who make a more frequent use
(UNODCCP 2012). Still considering that total, only 12 % of illicit drug users, or
0.6 % of the world population between 15 and 64 years old, will develop some
use-related disorder, as drug abuse or dependence (UNODCCP 2013).

Therefore, the fact that a substance is illicit does not mean it will trigger the
disorder. Quite the contrary, when we compare the use of illicit substances or even
the problematic use of illicit substances with that of licit substances as alcohol and
tobacco, we may notice that the latter cause much more damage in terms of pop-
ulational percentage (UNODCCP 2013).
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In this scenario, it is important to stress the fact that alcohol is the psychotropic
substance most consumed all over the world. Its harmful use is defined by the
World Health Organization (WHO) as a drinking behavior that causes social and
health consequences to the drinker and those in his immediate surroundings, as well
as any kind of use associated with adverse effects to health (UNODC 2014). The
harmful use of alcohol is responsible for 3.3 million annual deaths (5.9 % of all the
deaths in the world); hence, it appears as the eighth risk factor for deaths, preceded
by hypertension, tobacco use, diabetes, physical inactivity, overweight and obesity,
high cholesterol, and unprotected sex, affecting especially middle-income countries
(WHO 2009).

Still in this scenario, alcohol use is responsible for 5.1 % of the global burden of
illnesses and injuries in the world, leading to 139 million loss regarding
disability-adjusted life years (DALYs) due to premature death or incapacitating
condition (World Health Organization 2014), affecting mainly middle-income
countries, as mentioned for the mortality rate (WHO 2009).

Thus, the use of alcohol is associated with the occurrence of two hundred health
conditions (ICD-10) whose incidence or progression is affected by alcohol, namely
(World Health Organization 2014):

1. Neuropsychiatric conditions: alcohol harmful use and dependence;
2. Illnesses of the gastrointestinal tract: hepatic cirrhosis and pancreatitis;
3. Cancer: mouth, nasopharynx, oropharynx, larynx, colon, rectum, liver, pan-

creas, and breast;
4. Intentional damage: suicide and homicide;
5. Unintentional damage: the higher the blood alcohol concentration, the higher the

probability of psychomotor effects, placing the individual at risk, as in the case
of traffic accidents (TA);

6. Cardiovascular Diseases (CVDs): the beneficial effect of alcohol disappears as
the pattern of use becomes more intense;

7. Fetal alcohol syndrome (FAS);
8. Diabetes mellitus;
9. Infectious–contagious diseases: Alcohol weakens the immune system, giving

room for opportunistic diseases. In this case, a relation between the harmful use
of alcohol and the incidence of HIV/AIDS and tuberculosis has been pointed.

The global burden of alcohol use-related diseases is associated mainly with
neuropsychiatric diseases. Consequently, it is noteworthy that about 25 % of the
years of working life lost due to incapacity (DALYs) are a result of psychiatric
disorders, causing more incapacity than mortality.

According to the WHO, the world population between 15 and 64 years old
consumes an average of 6.2 L of pure alcohol/year. Out of that population, 38.3 %
are alcohol users, 13.7 % do not ingest alcoholic beverages anymore, and 48 % are
teetotalers. The highest alcohol consumption can be observed in Europe and
America. The European population between 15 and 64 years old consumes on
average 10.9 L of alcohol/year, while Americans consume on average 8.4 L of pure
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alcohol/year. A little over 65 % of the European population (66.4 %) ingests some
type of alcoholic beverage, in contrast to 61.5 % of Americans, prevalence that is
higher than those observed for the world population in this age bracket. It should be
mentioned that the lowest prevalence of teetotalers is observed in America, with
com 18.9 %. Another remarkable fact is that 7.5 % of the world population engage
in the pattern of use known as heavy episodic drinking, defined as the use of 60 g of
alcohol or more of pure alcohol (6 + alcoholic doses) on one single occasion and at
least once a month.

Finally, 4.1 % of the world population between 15 and 64 years old have some
alcohol-related psychiatric disorder, out of which 1.8 % make harmful use of
alcohol and 2.3 % can already be considered dependent. Europe is the region that
presents the highest prevalence of alcohol-related psychiatric disorders, with 7.5 %
of the total population (3.5 % making harmful use and 4.0 % already dependent),
followed again by 6 % in the regions of America (2.6 % harmful use and 3.4 %
already dependent; World Health Organization 2014).

Those data might indicate that something is wrong as regards the priority on
which important financial resources of the health system and the legal system are
spent, and the way this issue is handled, through a unicausal view focused exclu-
sively on the drug consumption, an approach that ends up criminalizing several
ethnic groups and individuals with higher vulnerability, creating violence, deaths
and prison overcrowding.

Psychosocial Factors Involved

In particular, because not every PAS user develops some sort of disorder (quite the
contrary, most of them seem to make recreational use without major problems), the
need of a broader comprehension of this phenomenon is evident. For this to happen,
attention should also be given to psychosocial factors that deeply influence the
development of dependence.

Since only some PAS users become problematic or compulsive, researchers
should evaluate etiologic mechanisms other than the substance itself in order to
understand the harmful use and the development of dependence: the contexts and
vulnerability associated with the history of the individuals, their environment,
cultural and epigenetic characteristics, gender, possible places where PAS can be
acquired, etc.

Initially, it is fundamental to reinforce that it is not only the substance that causes
dependence, but rather the combination among the PAS effects, the body, and the
context in which consumption takes place. For example, a stock market operator in
New York might use the chloridrate (salt) to enhance his performance and cognitive
capacity, while a worker in Bolivia might chew the leaves of the Erythroxylum coca
bush to obtain the same effects and to suppress hunger.

The two modes of administration and the power of the effects are different
(snorted and ingested), the meaning for both is different (in one context, it is
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expensive and illegal; in the other, it has a millennial and religious use), and the
individuals are different. Each one has a life history, and each one has their own
reaction to the substance, from an unpleasant situation of paranoia and tachycardia
to an increment at some level. Therefore, if only the psychopharmacological effects
of the substance were considered, both users would develop dependence, which is
not observed in the clinical practice. On the contrary, cocaine was added to several
tonics as Coca-Cola and Mariani wine in the beginning of the twentieth century,
offered even in the form of tablets to children with a toothache, due to its “invig-
orating” and topic anesthetic power.

Therefore, each organism that uses a PSA generates a phenomenon known as
reinforcement, being stimulated to continue the use or not, depending on the
context or the result. In the example of the workers, perhaps both reached enhanced
production and, consequently, higher income. However, what the individual
sometimes searches for is self-medication or a substance that helps him cope with
some difficult social or emotional situation. In that case, it is common to observe
shy people who find themselves more sociable after the ingestion of alcohol, or
individuals who do not have support or knowledge to deal with their own sexuality,
situations of abuse, or comorbid mental disorders and resort to PAS in order to
better cope with those difficulties. The higher risk for the development of depen-
dence is present in those situations, since there are social and individual vulnera-
bilities that favor the onset of the disorder. In those cases, there is a
neuropsychological matching of a pleasant sensation with a dopaminergic stimu-
lation of the brain reward system along with the avoidance of an unpleasant situ-
ation or suffering.

Consequently, this distinction of context is important, since unfortunately there
is still the myth that if you use marijuana, even if it is once, you will become
dependent, and in the case of crack, one single use already leads the person to
totally lose control of their lives and become zombies. There is nothing more
fallacious than this type of argument, as the lack of information often makes the
dialogue with the individual who is already suffering even more difficult and often
makes him the victim of a system from which he finds no way out. One of the first
experiments that evidenced this social–environmental relation was performed by
psychologist Alexander et al. (1978) who, in 1978, showed the effects of social
environment and gender on the self-administration of morphine in rats.

In order to determine the effects of habitat conditions on morphine
self-administration, rats were isolated in two types of cages: a standard laboratory
cage, and another large open box (8.8 m2) in an environment that allowed for
leisure and socialization. The study showed that on the day of choice between
drinking water or the morphine solution, the isolated rats drank significantly more
morphine than the rats in environments that favored social relations and enter-
tainment, and the isolated females drank significantly more morphine than the
males (Alexander et al. 1978). Their research, therefore, indicated that the isolated
rats increased their morphine consumption, while the animals housed socially
decreased it. This result started a broad debate, questioning the results presented in
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previous researches on small and isolated cages as well as the fact that those
situations might happen on a daily basis.

That experiment became classic, but, later on, countless other experiments
showed that PAS abuse and dependence are associated with a multitude of risk
factors in different contexts of development. Several sociodemographic risk factors
(e.g., poverty, geography, family, and peer groups) may influence the onset and
evolution of SUD and other activities (gambling, for instance) in the same way that
they can affect the development of dependence (Shaffer et al. 2004). Additionally,
several researches show that the presence of psychopathology is higher among
individuals who are dependent on multiple PAS than in the general population.
Shaffer et al. highlight the fact that many of those who search for the treatment for
SUD have higher rates of anxiety and depressive disorders. Moreover, populations
with psychopathological conditions (major depression, generalized anxiety disor-
der, or post-traumatic stress disorder) frequently present an increased prevalence of
SUD, and several studies show psychiatric comorbidity conditions often precede
alcohol and cocaine abuse (Shaffer et al. 2004). Major depression, bipolar disorder,
borderline personality disorder, and post-traumatic stress disorder are especially
associated with suicidal behavior in individuals with addictive disorders
(Yuodelis-Flores and Ries 2015).

Hence, a considerable number of prospective and longitudinal studies have
found several traces of pre-morbid personality, as unconventional individuals, that
demonstrate rejection of or nonconformity with social rules; those who suffer from
social anxiety; searchers for sensations; pessimistic, impulsive, extrovert, and
aggressive individuals; and those who have labile or irregular humor all of them
have strong associations with the later development of psychoactive substance
abuse (Goodman 2008).

There are also other factors as the history of the individual, with sexual abuse,
for instance. The relevance of this aspect is evident when one analyzes the cases in
a Spanish study. According to its author, 46 % of the patients (n = 115) who
presented substance use disorder were victims of abuse. There was a statistically
significant difference between men (37.8 %) and women (79.6 %;
Fernandez-Montalvo et al. 2015).

In Brazil, the use of crack was associated with poor quality of life, worse
functioning, impaired academic performance, and reduced religious involvement.
Maternal presence and paternal absence were also more pronounced among crack
users, who also showed more prone to search for psychologic and psychiatric
treatment than the general population (Narvaez et al. 2015).

Consequently, in addition to the genetic and cognitive mechanisms, it is nec-
essary to include other factors that interfere in the individual subjectivity, triggering
the harmful use, involving the factors that the individuals establish in relation to the
micro- and macro-social–cultural context in which they live, such as culture, reli-
gion, legislation, and geographical region that will determine substance offer,
government system, situation of stress in childhood, psychiatric comorbidities, etc.
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Conclusion

In short, dependence is a chronic non-transmissible disease characterized by three
most prevalent symptoms and signs: compulsion, tolerance, and abstinence. The
phenomena involved regard both the biological characteristics of the individual
(e.g., genetic, physiologic, neurocognitive) and the psychological (e.g., presence of
associated disorders or not) and social ones (e.g., peers, family, violence) that
determine the disease. Those characteristics, however, are individual, and not all
dependents will present the same risk factors for the development of the disease. As
a result, scientists resort to studies that allow them to consider the important
characteristics so that they can devise projects of treatment and health prevention
for those individuals, in order to make them less vulnerable from the biopsy-
chosocial perspective. In this sense, the most important tool for the
non-development of the disease is prevention. It should be built based on infor-
mation that also works as a model of positive identification in the practice of
learning healthy behaviors. For this to actually happen, there must be favorable
contextual conditions such as jobs, health, and social inclusion.
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Chapter 2
Neurobiology of Substance Abuse

André Bedendo, André Luiz Monezi Andrade and Ana Regina Noto

Introduction

Drug dependence is understood as a complex disorder associated with biological,
emotional, and social factors. Consequently, an individual might develop depen-
dence as a result of the interaction of those factors or even one of them alone, which
favors the repetitive use that leads to dependence.

According to the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-V), the disorders caused by substance use are characterized by a
pattern of use which entails severe clinical damage that might be physical, psy-
chological, or social, and have significant impact on the life of the users and those
around them. Among the clinical diagnoses for dependence of the DSM-V are:
failure to control use; social damage; recurring use even in situations that imply in
physical danger, or pharmacological criteria (presence of tolerance or abstinence).

Concerning the neurobiological bases of drugs of abuse, the first fundamental
hypothesis about drugs of abuse, which attempted to explain the action of drugs on
the brain, was formulated in the 1980s. Supported by several previous studies, this
theory has been enhanced and many efforts have been devoted, and still are, for
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researchers to understand the neurobiological effects of drugs, mainly those asso-
ciated with dependence. By studying the central nervous system (CNS), neurobi-
ology aims at understanding and identifying the areas involved in the behavior of
continuous drug use. This understanding will allow therapeutic strategies to be
developed, shed light on the etiology of dependence, and promote the perception of
drug dependence as a health-related disorder rather than a moral issue.

Therefore, the objective of the present chapter is to describe the main neurobi-
ological aspects involved in the dependence on drugs of abuse, hence help
understand the etiology of this dependence.

Basic Concepts: Psychopharmacology and Neuroanatomy

The brain of an adult human has approximately 170 billion cells, out of which 86
billion cells are neurons (Azevedo et al. 2009). Neurons are the main cells of the
CNS responsible for the transmission of information. One of their particular
characteristics is their form. They comprise a cell body, which processes all the
basic activities of a cell and the region where the nucleus of the cell lies; the
dendrites, which are ramifications that receive most of the information from other
neurons; and the axon, a slender projection of a nerve cell, responsible for con-
ducting the nervous impulse to the other neurons. Once a given stimulus reaches a
neuron, this can activate it and promote the transmission of the information
received, forwarding it to different brain regions. For example, when an individual
sees a cake or a drug, the neuron that receives this sensory information may trigger
it to other neurons that in turn might evoke a memory of how tasty that cake is or
how pleasant the use of a certain substance.

Additionally, most of the neurons do not touch physically; hence, the commu-
nication among them is permeated by synapses. A synapse is composed by a set of
two neurons (pre- and post-synaptic) and a gap between them (synaptic cleft). The
information is transmitted by chemical signals from the neurotransmitters
(NTs) which interact with their respective receptors. Once an electrical signal
reaches the end of a neuron, called axon terminal, NTs are released into the synaptic
cleft, allowing them to bind with their receptors. The binding between NTs and
receptors takes place through the chemical attraction among the molecules. In a
specific way, an NT can only bind with a compatible receptor. The best analogy to
explain the interaction between NTs and receptors is the relation between a key and
its lock. A key can only open the lock it was designed for, not working for other
models. In the same way, a dopamine molecule (DA), a type of neurotransmitter,
can only bind with specific dopamine receptors. Once coupled to its binding site,
the NT may activate or inhibit the receptors, spreading or interrupting the trans-
mission of information to the post-synaptic neuron.

Similarly to the NTs, drugs of abuse are chemical substances that alter the
functioning of the CNS directly or indirectly. Such alterations may lead to changes
in the basal activity of the brain. For example, some drugs may increase the amount
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of NTs released into the synaptic cleft or even increase the time they are available in
the cleft. There are several physiological mechanisms that allow drugs to perform
their modulations in the brain. Drugs of abuse may act by hindering the reuptake of
NTs (their removal from the synaptic cleft); binding directly to receptors and acting
independently of the presence of NTs; binding to receptors in different sites from
those of the NTs (allosteric sites), modulating the action of NTs; inhibiting the
degradation of NTs by binding to enzymes that are specific for this function; taking
the place of NTs in the synaptic vesicles (site where NTs are stored); or binding
directly to the membrane of the pre-synaptic neuron, promoting the release of NTs.

Neurobiology and Behavioral Aspects

According to the neurobiological theory of drug dependence, the behavior of
continuously seeking for the substance or its specific effects (euphoria, relaxation,
motor alterations, sleepiness, etc.) results in alterations the drugs promote in the
brain activity by changing, for instance, the amount of time of action of the NTs in
the synaptic cleft. The study of the neurobiology of drugs of abuse is directly
related to the study of behavior. From the neurobiological perspective, the behavior
of continuous consumption of drugs might be understood as a learning process in
which the drug acts as reinforcement. Therefore, basic concepts of behaviorism
such as stimulus, response, operant conditioning, punishment, and positive and
negative reinforcements are important for the understanding of the neurobiological
basis of drug use. A stimulus might be defined as an event or something that might
cause a specific reaction, known as response. Responses can be of biological,
psychological, or behavioral nature. Using the example we already mentioned, a
cake and drugs are considered stimuli that might trigger a response: The memory of
how tasty the food or how pleasant the use of the drug can be. When a stimulus
increases the frequency of a response, it is called reinforcement or reinforcing
stimulus. Punishment, on the other hand, decreases the frequency of the response.
Reinforcement can be of two types: positive or negative. It is considered positive
when its presence increases the frequency of a response, and negative when its
withdrawal or absence promotes the increase in the frequency of a response.

If an individual uses the drug (stimulus) and presents a sensation of well-being
(response), which enhances the chances of that behavior being repeated, the drug
will be considered a positive reinforcement. In a negative situation, when indi-
viduals are experiencing a negative state, as in the withdrawal syndrome, they will
feel relaxed and well (response) when they use the drug (stimulus), the drug will be
a negative reinforcement, since it increases the frequency of drug-using behavior in
order to relieve the discomfort of a withdrawal syndrome. Therefore, a stimulus
does not necessarily trigger a response. When that is the case, it is called a neutral
stimulus. However, it may start to trigger a response once the person is conditioned
to produce that response. This learning process is called conditioning. There are two
basic types of conditioning: classic and operant. In the classic conditioning, a
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neutral stimulus is associated with an unconditioned stimulus (a stimulus that
produces an innate response, such as a type of food that makes one’s mouth water).
After repeated pairing of the neutral stimulus with the unconditioned stimulus, a
type of learning occurs in which the neutral stimulus begins to elicit the response. It
is then called conditioned stimulus. The other type of conditioning, called operant,
postulates that learning takes place through reinforcement and punishment. In that
case, unlike in the classic conditioning, the operant conditioning is based on the
fact that there is an increase or a decrease of the chances of a response depending
on the consequences associated with the behavior. An important aspect of the
operant conditioning is that it deals with voluntary behaviors, such as eating a piece
of cake or using a drug. Conversely, the classic conditioning is frequently based on
involuntary responses, such as physiological responses (e.g., pain, salivation, and
sweating).

Common Action of Drugs of Abuse: The Brain Reward
System

Considering the basic behavioral aspects associated with substance use that have
been presented, now we can better understand which are the neurobiological basis
of the drugs of abuse. In this section, we will discuss the similarities regarding the
brain functioning when there is drug use, and how this use changes the transmission
of information in the brain. Later on we will discuss some particularities of the
action of each drug of abuse, better explaining how the different effects are gen-
erated by each class of drug (depressant, stimulant, and hallucinogenic). Drug use
may range from one single use in life to a frequent and daily use. In other words,
not every initial use of drugs will evolve into a condition of dependence. In fact,
only a small proportion of individuals who have already used some type of drug
develop dependence. As an example we can mention the use of alcohol by the adult
Brazilian population: while 74 % drink, only, approximately 12 % fulfill the
diagnostic criteria for dependence (Carlini et al. 2007). The way individuals con-
sume a drug (sniffed/snorted, inhaled/smoked, intravenous, oral, etc.) will also
interfere in the odds of their evolving to a more severe pattern of use, and the
pattern itself might increase or decrease their odds of becoming dependent.

Every psychoactive drug needs to reach the brain to produce its effect. The
different routes of administration have a direct effect on the time the substance takes
to reach the brain. Some routes provide a fast access of the substance to the
bloodstream, quickly increasing its levels in the blood. As a result, it reaches the
brain almost immediately, causing faster effects. On the other hand, the faster the
drug reaches the brain, the faster its effects wear off. Due to the characteristics of the
lungs, the substance reaches the bloodstream very fast. Thereafter the blood,
already containing the substance, reaches the heart, being directly pumped to the
whole body, including the brain. A large concentration of the drug will soon be
available to reach the brain quickly, causing fast yet transient effects. A study
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comparing equivalent doses of cocaine in different routes of administration
(smoked, sniffed/snorted, and injected) concluded that the alterations resulting from
some physiological reactions (increased blood pressure, increased heart rate, and
mydriasis) happen in a similar way for the smoked or injected route.
Cognitive-behavioral effects (euphoria, pleasure, and perception of the intensity of
effect), however, are stronger in the smoked use. In the use of snorted cocaine
(cocaine chlorhydrate), the cognitive-behavioral effects have a slower onset, and the
physiological effects take place in a more slowly and less intense manner than in the
smoked or intravenous use. Taken together, these data point to a higher potential for
cocaine abuse and dependence in its smoked (crack) and injected route when
compared to the snorted route (cocaine chlorhydrate) (Cone 1995).

Dependence on any drug of abuse cannot and should not be diagnosed based on
one single use of the substance. As discussed before, there are diagnostic criteria
that should be met, as the examples present in the DSM-V (American Psychiatric
Association 2013), in order for dependence to be characterized. All of them are
related to the recurring or continuous use of the drug (use for long periods;
unsuccessful attempts to quit or cut down on use; continuous use even in situations
that involve physical, psychological, or social damage to oneself or others; toler-
ance; withdrawal syndrome; and craving). Moreover, the severity of symptoms,
characterized by the number of criteria met, reflects the increase or decrease in the
frequency or number of doses used. Hence, independently of the route of admin-
istration of the substance, it is not possible to characterize dependence in an indi-
vidual who has used drugs only once.

Since there should be a repetitive behavior of drug use to characterize depen-
dence, the study of the neurobiological bases of drugs is strongly related to
behavioral aspects. Several studies, especially those with animals, were conducted
in order to determine which are the brain regions involved in dependence. Even
though there are numerous animal models to study it, one of the main ones is the
paradigm of self-administration. In this paradigm, an animal is placed in a box with
access to a lever (Skinner box). By pressing the lever, the animal can receive a
number of rewards as food and water, and also drugs of abuse. Animals deprived of
food and water initially explore the environment and, over time, learn that they
receive the reward by pressing the lever. When they are presented with two levers,
one that supplies water and the other that supplies some drug, many animals choose
to press the lever that provides the drug rather than the one that provides the natural
rewards. Once this happens, one may assume that substance is passible of
self-administration. Variations of this model include the injection of drugs directly
in the circulation, in brain regions, and even the electric stimulation in specific brain
regions. Using a variation of the traditional self-administration model through the
use of electrodes that promoted electric stimulation of the brain, Olds and Milner
(1954) published a study that aimed at detecting the reinforcing characteristics of
electric stimulation of some brain areas of rats. The authors observed that when a
certain region was stimulated (septal area), the animal pressed the lever several
times, similarly to what happened with natural reinforcing stimuli (food and water).
Therefore, they assumed they had detected a brain system responsible for the
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reinforcing effect of behaviors. In the following years, until the 1960s, several
studies were conducted that identified other regions associated with the reinforcing
effects and the data of Olds and Milner (1991). Among those regions were the
ventral tegmental area (VTA), the nucleus accumbens (Nacc), regions of the do
pre-frontal cortex (PFC), and the amygdala (Wise 1996). Those regions stood out
initially in the study of a pathway called “reinforcement pathway” or “pleasure
pathway,” exactly the one that would explain the reinforcing effect of behaviors.

The reinforcement pathway consists of two pathways of dopaminergic neurons,
the mesolimbic and the mesocortical pathways, known as the mesocorticolimbic
system when taken together. The pathway of neurons that goes from the VTA into
the Nacc is called mesolimbic pathway. Other regions of the limbic system are also
part of the mesolimbic pathway, as the amygdala, which is associated with the
reinforcement and pleasure generated by drugs of abuse, in addition to the mem-
ories associated with the use and conditioned responses (Koob and Bloom 1988)
(see conditioned stimuli in the section “Neurobiology and Behavioral Aspects”).
The neurons that go from the VTA into the PFC form the mesocortical pathway.
This pathway seems to be associated with the compulsive behavior of drug use, low
inhibitory control, and the emotional valence of the drug (Volkow and Fowler
2000). The reinforcement pathway is activated by natural reinforcing stimuli as
food, water, and sex, as well as by artificial stimuli as drugs of abuse. Every time it
is activated it promotes the release of an important component to understand the
neurobiological bases of dependence: the neurotransmitter dopamine (DA). When
any of the reinforcers is presented, there is the release of DA into the Nacc, gen-
erating a feeling of pleasure. In fact, once DA is released into the Nacc, the response
to the stimulus is facilitated, giving it more salience. When this happens, the
behavior tends to be repetitive, enhancing associative learning. This condition
attaches excessive value to the stimulus or to the contexts associated with the use of
the drug (Di Chiara and Bassareo 2007; Di Chiara et al. 1999). Dopamine is
released into the PFC as well. In that case, the release is involved with cognitive
processes, as the regulation of attention, memory, motivation, and executive
functions (Seamans and Yang 2004).

Some substances as cocaine and amphetamines promote the release of DA
directly into the Nacc as a result of their direct action in that region. Other drugs, on
the other hand, promote the release of DA into the Nacc by activating the neurons
of the mesolimbic pathway in the VTA (Koob and Volkow 2010). The release of
DA into the Nacc seems to be important for the feeling of pleasure caused by the
use of drugs, the compulsive behavior, and the motivation to search for the sub-
stance. When the mesolimbic pathway is stimulated, there might be release of DA
into the amygdala, in addition to the release of that neurotransmitter into the Nacc
(Weiss et al. 2000), since the amygdala is involved in the learning of memories
associated with the use of drugs. An example is the pleasant memories caused by
the use of the substance. Moreover, the amygdala might be activated when
something associated with the drug is close, as the view of a place where the drug is
usually used. Hence, the amygdala plays a fundamental role in the learning of clues
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associated with the drug and the evoking of some memory associated with its use
(Stahl 2010).

Some regions of the PFC are believed to be involved in drug dependence,
namely the portions of the ventromedial pre-frontal cortex, associated with emo-
tions and affective states; dorsolateral frontal cortex, related to memory and
decision making, and the orbitofrontal cortex, associated with the inhibition of
responses (Noël et al. 2006). Broadly speaking, these PFC regions seem to regulate
the decision making toward or away from the use of substances. In short, different
information seems to be integrated into the PFC, allowing the modulation of
responses by means of their efferent connections (Volkow and Fowler 2000).
Another interesting point is that the orbitofrontal cortex is activated in individuals
in different phases of dependence, as intoxication, craving, and abuse, while it is
deactivated during abstinence. In that case, the activation would be associated with
motivation, tracking, modulation, and updating of salience of a reinforcing stimu-
lus, as drugs, according to context, control abilities and inhibition of associated
responses (Goldstein and Volkow 2002). When this happens, stimuli associated
with the use of drug might evoke pleasant memories associated with the use, hence
favoring the reuse of the substance. At the same time, the PFC regions may also be
activated and evoke negative memories associated with use. As the PFC is related
to decision making and response inhibition, the behavior might be suppressed,
preventing a future use of the drug (Bechara 2005; Noël et al. 2006).

As discussed above, both natural and artificial reinforcing stimuli can promote
the release of DA into the pleasure pathway. Those reinforcers, however, seem to
act differently in the brain from the natural ones (basic activities of survival, as
feeding and reproduction). Such stimuli are innate and unconditioned, evoking
behaviors of search or flight, depending on their characteristics (Di Chiara 2002;
Glickman and Schiff 1967). After repeated exposure to a reinforcing stimulus, one
might reach an adaptive stage called habituation, in which the responses to the
stimulus are reduced or paralyzed. Conversely, behaviors associated with
non-natural reinforcers, such as drugs of abuse, might get around this adaptive
mechanism. This would, in turn, lead to an excessive motivation of the stimuli
conditioned to the drug, favoring the onset of dependence (Di Chiara and Bassareo
2007). Another relevant aspect is that the response resulting from the use of drugs
might promote a high increase in the amount of extracellular DA in the Nacc,
higher than that generated by food, sex, or other reinforcers (Fibiger 1993).
Moreover, even though both the natural and the non-natural stimuli promote the
release of DA into the Nacc, the action of those two different types of reinforcers is
different regarding the neurobiological regions affected. While natural reinforcers
release DA into the portion known as core of the Nacc, non-natural reinforcers
release DA into the portion shell of the Nacc (Di Chiara and Bassareo 2007).

The release of DA into the Nacc might happen both when the reinforcing
stimulus is presented and when one is about to receive the reinforcer. Behaviors
associated with reinforcing stimuli can be subdivided into preparatory (related to
the anticipation of the behavior, working as encouragement that promotes
approaching the reward and facilitates the production of a response) and consum-
matory (immediately after the behavior, as orgasm after intercourse, or chewing
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after the contact with food). Both of them promote the release of DA into the Nacc.
As a result, anticipatory signals to the use of substances lead to the release of DA
into the Nacc (Blackburn et al. 1989), favoring the repetition of the behavior.

Different Action of the Drugs in the Brain Reward System

Drugs of abuse share the same action in the brain, causing the release of DA into the
Nacc and promoting the feeling of pleasure, which makes the body perceive this
eliciting stimuli as more salient. The DA release into the Nacc might happen in
different ways, be it directly, as in the case of cocaine and amphetamine, or indi-
rectly, through its action in different brain regions (see below).

Drugs of abuse have different effects depending on their class, the main ones
being depressant, stimulant, and hallucinogenic. Depressant drugs work by
reducing the brain activity and causing slowing down of the CNS. Some examples
are alcohol, opioids, and benzodiazepines. Stimulant drugs act in the opposite way,
increasing the activity of the CNS. Some examples of this class of drugs are
cocaine/crack, amphetamine, and tobacco. Hallucinogenic drugs are those that
affect the working of the CNS in a qualitative way, changing the perception of the
individual, as in the case of marijuana.

From the neurobiological viewpoint, what makes those substances cause such
different effects is the type of neurotransmission system involved, its mechanisms of
action, and the brain areas the substance acts on. Therefore, although cocaine and
heroin cause release of DA into the Nacc, these drugs have particular effects. In the
case of cocaine, the effects are clearly stimulant. In the case of heroin, however, the
effects are depressors of the CNS.

Alcohol

The acute effects of alcohol on the CNS are mediated especially by the potential-
ization of the inhibitory action of GABA (main inhibitory neurotransmitter of the
CNS) and the reduction of the stimulant action of glutamate (main excitatory
neurotransmitter of the CNS). In the chronic use of alcohol, there seems to be an
inversion, in which there is an increase in the activity of glutamate receptors and a
reduction in the function of the GABA receptors (Samson and Harris 1992). The
use of alcohol increases the concentration of DA in the Nacc through the activation
of neurons in the VTA. This release seems to be associated with both the action of
alcohol on GABA receptors and of glutamate receptors. The activation of GABA
inhibits the GABAergic interneurons that communicate with the VTA. As GABA is
the main inhibitory neurotransmitter of the CNS, this reaction causes the disinhi-
bition of the DA neurons of the VTA, releasing DA in the Nacc. At the same time,
alcohol might inhibit glutamatergic receptors, decreasing its stimulant action on the
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same GABAergic interneurons, which will once again reduce the inhibitory effect
of GABA on the VTA (Gilpin and Koob 2008; Tabakoff and Hoffman 2013). The
reinforcing actions of alcohol also seem to affect the endogenous opioid system. As
discussed above, GABA interneurons in the VTA keep the release of dopamine into
the Nacc inhibited. Opioid receptors inhibit GABA interneurons, disinhibiting the
release of DA into the Nacc (Herz 1997). The activation of opioid receptors might
occur by the action of both b-endorphins and enkephalins (released by neurons
from the arcuate nucleus, for example). Alcohol seems to act stimulating the release
of those substances (Gianoulakis 1996; Stahl 2010).

Cocaine and Crack

Cocaine and crack are the same substances concerning their action on the CNS.
Their main differences lie in the process of production of the drug and their most
common routes of administration. Their action on the CNS is stimulant and happens
through the blockade of monoamine transporters (dopamine, serotonin, and nora-
drenaline), especially by blocking DA transporters. Hence, the blockade of the latter,
responsible for removing the neurotransmitter from the synaptic cleft, causes an
increase in the amount and length of time in which DA is available in the synaptic
cleft. As a result, there are higher chances that DA binds with post-synaptic
receptors, potentializing the normal effects of DA. This increased DA availability
favors the learning of associations among the subjective and physiologic effects of
the use of cocaine/crack and environmental and behavioral stimuli (Kalivas 2007).

The stimulant effects of cocaine/crack, as euphoria, are a consequence of their
effects on different brain regions, as the VTA, the Nacc, the amygdala, the hip-
pocampus, and the frontal cortex. Particularly the Nacc seems to be of utmost
importance in the repetitive behavior of cocaine/crack use, since the amount of DA
released into that region is very large, outweighing the physiological levels asso-
ciated with natural activities as sex (Nestler 2005). Consequently, greater salience is
conferred to the drug when compared with other natural reinforcements (Kalivas
2007). Another significant aspect is that cocaine/crack, due to their mechanism of
action, might stimulate the release of DA directly into the dopaminergic terminals
of the Nacc (Koob and Le Moal 2005a).

Amphetamines

The group of drugs classified as amphetamines includes substances as ephedrine,
methamphetamine, and methylphenidate, among others. Those substances might be
of natural or synthetic origin, licit, or illicit. They share the characteristic of stim-
ulating the CNS, just as cocaine/crack. Amphetamines are similar to cocaine/crack
not only in relation to their effects on the CNS, but also regarding the blockade of
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noradrenaline, DA, and serotonin (Koob and Le Moal 2005a). Nevertheless, they
use other mechanisms, acting as inhibitors of monoamine oxidase (enzyme
responsible for the degradation of monoamines), to promote a greater availability of
DA (Robinson 1985) and the displacement of DA to outside the synaptic vesicles,
taking its place inside the vesicle. As a result, the intracellular concentration of DA
increases, releasing it into the synaptic cleft (Stahl 2010). The action of ampheta-
mine is mediated by mesolimbic and mesocortical dopaminergic pathways, and the
release of DA might happen into both the Nacc and the amygdala (Koob and Le
Moal 2005a).

Opioids

This class of substances includes heroin, codeine, morphine, and opium, among
many others. Some opioid drugs can be obtained directly from the poppy flower
(Papaver somniferum) or be produced in laboratories. Their main effects are
depressor and include analgesia, sedation, respiratory depression, and sensation of
euphoria. The same way as amphetamines, the class of opioids includes both licit
(morphine and codeine) and illicit (heroin) drugs.

The action of opioids on the CNS is mediated by different types of opioid
receptors. Their main effect on the CNS is the dopaminergic stimulation in the VTA
and the increase of DA release into the Nacc. Those receptors are involved in the
effects of exogenous opioids (drugs) as well as the endogenous opioids (substances
naturally present in the CNS, with similar action to that of drugs of abuse; World
Health Organization 2004). Hence, opioids activate their receptors in the VTA,
Nacc, and amygdala, and promote the release of DA into the Nacc by means of the
action of the VTA or the Nacc itself (Koob and Le Moal 2005a).

Benzodiazepines

Benzodiazepines (BZD) are medications used in the treatment of anxiety, convul-
sions, and sleep induction. They appeared as an alternative to the use of barbiturates
for being safer from the therapeutic point of view. The main mechanism of action of
BZDs happens through their binding to GABA receptors. By binding to the
receptor, BZDs modulate the functioning of the neuron, potentializing and pro-
longing the GABA effects, activating the chloride channels, increasing the GABA
capacity of allowing chloride ions to enter the neuron, and inhibiting the neuron.
BZD actions require less GABA to open the ion channel (World Health
Organization 2004; Petursson and Lader 1981).

The potential of BZDs to cause dependence is extensively discussed in the lit-
erature. Among the clear clinical aspects, we can mention the fast development of
tolerance to some of their effects and the withdrawal syndrome (Ashton 2005; World
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Health Organization 2004; Owen and Tyrer 1983; Petursson and Lader 1981).
However, few studies point to the capacity of BZDs to bring about the sensation of
pleasure associated with the use of drugs as amphetamines and cocaine.

Marijuana

Marijuana is a natural drug of abuse that produces hallucinogenic effects on the
CNS. There are other synthetic compounds, as the synthetic marijuana, that produce
similar effects to those of that plant. Even though marijuana contains dozens of
psychoactive substances known as cannabinoids, its main hallucinogenic effects
result from the delta-9-tetrahydrocannabinol. The compounds of this class are not
found exclusively in plants. The endogenous version (produced in our body) of
cannabinoids is called endocannabinoids, and their main example is the anan-
damide. Cannabinoids and endocannabinoids bind to specific receptors, the two
main ones being CB1, present predominantly in the CNS, and CB2, present in
peripheral tissues and the immune system (Gong et al. 2006; Wang and Ueda
2008). Cannabinoid receptors are present in several regions associated with the
reinforcement of drugs of abuse, including the PFC, the Nacc, and the VTA. The
reinforcing action of cannabinoids seems to happen through the increase in the
activity of dopaminergic neurons of the mesolimbic pathway, even though
cannabinoid receptors are not directly present in those neurons. The action happens
by means of their activity on GABA and glutamate neurons (Fattore et al. 2008;
Maldonado et al. 2006).

The activation of cannabinoid receptors in the VTA seems to promote the release
of DA through the inhibition of GABA neurons. In the Nacc, the cannabinoid
receptors present in the glutamate neurons (from the PFC) inhibit the release of
glutamate. Such inhibition makes the GABA neurons that project from the Nacc to
the VTA be inhibited as well, which will result in the release of DA into the Nacc
through the mesolimbic pathway (Maldonado et al. 2006).

Tobacco

The action of tobacco in any of its forms (cigarettes, cigars, snuff, etc.) is mediated
in the CNS by nicotine. This activity happens in a series of receptors spread over
several brain regions. Nicotine is a stimulant of the CNS and reaches the brain very
quickly when smoked in the form of cigarettes (see route of administration in the
section “Common action of drugs of abuse: the brain reward system”). Moreover,
large amounts of nicotine are made available in the body after each cigarette puff.

Nicotine acts in acetylcholine nicotine receptors. Nicotine dependence seems to
be primarily associated with its reinforcing properties that result from the action in
the receptors of dopaminergic neurons in the VTA. Therefore, its action promotes
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the direct or indirect release of DA into the Nacc, a crucial aspect for the behavioral
effects associated with reinforcing properties (World Health Organization 2004). In
a direct way, nicotine acts on dopaminergic receptors present in the post-synaptic
neurons in the VTA; in an indirect way, the action happens by means of the
desensitization of the GABAergic interneurons in the VTA, reducing the release of
GABA that acts inhibiting the dopaminergic neurons.

Main Neurobiological Theories on Drug Dependence

Even though several studies raise the hypothesis that the use of drugs of abuse
activates brain regions related to the reward system (mesolimbic and mesocortical
pathways), there is no complete definition of all the mechanisms of action of drugs
on the human brain. This is so especially because of methodological restrictions or
techniques that limit the studies. Consequently, the assertions are based on scientific
information that was tested and replicated over decades, and corroborate the
hypotheses formulated.

Below we present two important neurobiological theories on drug dependence.

Dependence, Dopamine, and the Mesolimbic Pathway

The first significant neurobiological theory about drugs of abuse was presented in
1980 by Roy Wise, researcher in the Department of Psychology at Concordia
University in Montreal, Canada (Wise 1980). His hypothesis was that several types
of reinforcement, including drugs of abuse, would activate the reinforcement
pathway (related to the dopaminergic system) at least partially. This system would
be directly activated by drugs as cocaine and amphetamine (the direct action of
opioids was still uncertain then). Other drugs, on the other hand, would act not by
the direct activation of the dopaminergic fibers of the reinforcement pathway, but
rather by the excitation or inhibition of the dopaminergic system by means of its
afferences. Such drugs would include opioids, benzodiazepines, ethanol, and bar-
biturates (Wise 1980). In 1987, in another work in which he shared the authorship
with Michael Bozarth, Wise further suggested that all the drugs with a potential to
cause dependence had the ability of psychomotor stimulation (Wise and Bozarth
1987). According to this theory, every positive reinforcement would share the same
biological mechanism involving dopaminergic pathways. This time Wise stated that
opioids would have a common action with cocaine and amphetamine, that is,
promoting the psychomotor activity directly in the reinforcement pathway. The
psychostimulant action of nicotine, caffeine, barbiturates, benzodiazepines, mari-
juana, and phencyclidine, on the other hand, would result from the direct stimu-
lation of the dopaminergic fibers of the reinforcement pathway or by means of
circuits associated with it (Wise and Bozarth 1987). In short, in this new phase of
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their theory, Wise and Bozarth declare that all drugs of abuse have a stimulant
action on the psychomotor activity, mediated by dopaminergic neurons of the
reinforcement pathway and its connections with other systems.

Over 20 years later, another study was published with much information added
to the original theory of 1980 and enlarged in 1987. In that version, more recent and
complete, Wise points the dopaminergic mesolimbic pathway as the key point of
the brain circuitry in the reinforcement of drugs of abuse (Wise 2002). Cocaine and
amphetamine would be reinforcers for releasing dopamine into the Nacc. The action
of nicotine would be a result of actions in the cholinergic receptors present mainly
in the VTA, and its activation would also promote the release of DA into the Nacc.
Heroin and morphine, both opioids, would act in two ways: one by inhibiting the
GABA neurons, which normally keep the mesolimbic pathway inhibited, disin-
hibiting it; the other by inhibiting the neurons that come out of the Nacc. Marijuana
and alcohol seem to act by unknown mechanisms, increasing the triggering of the
mesolimbic dopaminergic neurons. Caffeine seems to have a reinforcing effect by
means of an independent circuit. Finally, benzodiazepines and barbiturates seem to
activate one or more circuits of GABAergic neurons, not necessarily associated
with the dopaminergic system, thus activating their habit-generating effects (Wise
2002). A noteworthy point in this new version of Wise’s theory is that the
mesolimbic system could be activated both by the direct message of the rein-
forcement that is present and by sensory stimuli that pointed to the closeness of a
reinforcer. Consequently, the drug does not necessarily have to be present for the
mesolimbic pathway to be activated, and it only takes signals that the drug is near.

Dependence as a Disorder Associated with Stress

George Koob is another eminent researcher who proposed a theory to explain the
common action of drugs on the brain. His theory was based on the perspective of
the reinforcement and the pleasure produced by drugs on the brain. He suggests that
the brain reinforcing pathway is associated with several neuropharmacological
elements that have neuroanatomic elements in common (Koob 1992). Three key
neurotransmission systems are thought to be involved in the reinforcing capacity of
drugs: the opioid, the GABAergic, and the dopaminergic systems. Initially, Koob’s
theory addressed opioids, hypnotic/sedative substances, cocaine, and amphetamine.
All those drugs would have a significant action on the mesocorticolimbic system
(mesolimbic and mesocortical pathways).

DA appears to be critical in the reinforcing properties of cocaine and amphe-
tamine, though not so strong in the case of opioids and hypnotic/sedative sub-
stances. In those situations, DA would contribute to the reinforcing properties, but
not in an essential way. As for opioids, Koob suggests that their receptors in the
Nacc and VTA would be critical for reinforcement. In the case of hypnotic/sedative
substances, mainly alcohol, the GABA receptors would be the initial sites of the
reinforcing action, especially those present in the Nacc and amygdala (Koob 1992).
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The hypothesis Koob proposes differs considerably from the theory proposed by
Wise (1980), since for Koob DA does not play a critical role in the reinforcing
action of all the drugs, as suggested by Wise.

In 1997, Koob and Le Moal (1997) published a review on the use of drugs in
which they proposed that the vulnerability to dependence would not only involve a
spiraling sequence triggered by the acute use of drugs (binge/intoxication pattern),
but also involve stages of withdrawal/negative feelings and concern/anticipation.
Consequently, the authors concluded that the cycle of dependence cannot be
explained only by the association to responses that result from the initial drug use
(Koob and Le Moal 1997). Therefore, according to the theory proposed by Koob as
regards drug dependence, that condition is characterized by a chronic disorder that
involves relapse and comprises three specific stages: (1) compulsion for the search
and use of the drug; (2) loss of control in limiting the use; and (3) presence of
negative emotional states such as dysphoria, anxiety, and irritability when the
access to the drug is limited (Koob and Volkow 2010). This view places particular
importance on strategies of negative reinforcement in the maintenance of depen-
dence, not limiting it only to positive reinforcement (pleasure generated by the use
of the substance). Even if the first use is promoted by the pleasure generated by the
substance (positive reinforcement), the maintenance of use would happen as an
attempt to relieve the negative consequences (physical and emotional) of the lack of
drug (negative reinforcement; Kreek and Koob 1998). This leads to another
important point in the difference between the theories of Wise and Koob, since the
hypothesis of Wise is based mainly on the positive reinforcement aspect of
the drug, while to Koob it may act as a negative reinforcement as well, especially in
the cases of drug dependence.

During the intoxication phase (acute), the reinforcing effects of drugs make the
reward system favor the creation of habits through the activation of the rein-
forcement systems, which would involve both the action of dopamine and the
opioid system in the Nacc and the dorsal striatum (related to the learning process
and habit formation; Koob and Volkow 2010). However, due to the excessive
stimulation of the reward system (by means of positive reinforcements that would
lead to the release of opioid peptides), there would be the activation of dynorphin
(an endogenous opioid) in the Nacc and VTA, suppressing the release of DA. As a
consequence, this decrease in the release of DA would favor negative states after
the withdrawal of the drug (Koob et al. 2014).

Several studies by Koob and other researchers give consideration to the role of
the regulatory system of stress in the pathway of reinforcement and maintenance of
dependence (Koob and Le Moal 1997; Kreek and Koob 1998; Piazza and Le Moal
1996, 1998). According to George Koob, drug use activates the brain system of
stress (Koob et al. 2014; Kreek and Koob 1998). He believes that both the system
of stress and that of dependence are associated with a series of neuroadaptations
that result from the prolonged use of drugs. The use of drugs, initially motivated by
social reasons and the search for reinforcement in an acute way, might lead to the
development of a compulsive pattern of use in some individuals, and eventually to
dependence (Koob and Le Moal 2005a). During this process of transition from
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social use to dependence, there would be excessive and prolonged stimulation of
the mechanisms of stress regulation (Koob et al. 2014). In that way, the use of drugs
in the long term would promote alterations in the pleasure pathway and in the brain
system of stress, connected to important changes in the motivation to use. In the
view of Koob and Le Moal, this would be the “dark side” of drug use, known as the
antireinforcement system (Koob and Le Moal 2005b, 2008). In the second phase of
the spiral proposed by Koob, the stress mechanism seems to act promoting negative
emotional states. His hypothesis is that by the activation of the brain system of
stress during drug withdrawal there would be a sensitization through the release of
corticotropin, noradrenaline, and dynorphin that would promote such negative
states. One of the associated regions would be the amygdala (Koob et al. 2014;
Koob and Volkow 2010).

Finally, the phase of concern/anticipation, or the craving stage, has been pointed
out as a key element in relapse. This stage would involve the processing of con-
ditioned reinforcement in the amygdala, of contextual information in the hip-
pocampus, and the executive control dependent on the PFC, which would include
the representation of contingencies and outcomes associated with the drug, in
addition to the value attributed to the drug and the subjective states related to it
(Koob and Volkow 2010).

Final Considerations

The study of the neurobiology of drugs allowed the identification of several brain
regions associated with substance use and, consequently, considered as possible
therapeutic targets. Moreover, the neurobiological view of dependence is funda-
mental for a better understanding of this process as a health disorder rather than a
moral issue. The main drugs of abuse have already been pointed as important in the
mediation of the response to a given stimulus, giving it special value and providing
higher chances for the behavior to be repeated. From the neurobiological view, this
is possible through the release of dopamine into the Nacc. On the other hand, the
way through which the drugs promote the release of that neurotransmitter is highly
variable- that is, it might take place in a direct way or through associated pathways,
as the mesolimbic and the mesocortical pathways. The different ways drugs act on
the brain allow the understanding of their different cognitive, behavioral and
physiological effects.

As important as the study of the neurobiological bases of dependence, it is
noteworthy that substance use should always be considered a multifactor disorder
of biopsychosocial nature. This means that once any of those aspects is neglected,
the attention to the substance-dependent individual will be faulty or at least
incomplete. Even though neurobiological factors might be determining in the
development of dependence in certain individuals, this alone should not be con-
sidered the factor responsible for the whole dependence process.
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Part II
Innovations in The Treatment

of Substance Addiction



Chapter 3
What Can We Expect
from the Pharmacological Treatments
for Dependences Presently Available?

Luis Pereira Justo

Introduction

The problematic use of substances such as alcohol, marijuana, cocaine, tobacco,
and others imposes a major destabilization as regards the well-being of individuals
and societies in several countries, including Brazil. In addition to the risk of
dependence, those substances might entail various types of aggression to the human
body and contribute to a significant increase in the onset of diseases, incapacitation,
and mortality (Saitz 2007). The damage caused by the use of alcohol and tobacco,
substances whose use is permitted, that is, licit drugs, is certainly more prevalent
and costly all over the world than that resulting from the use of illicit drugs, such as
marijuana, cocaine, and crack. We should also mention that some medications
prescribed by physicians may become drugs of abuse, as in the case of benzodi-
azepines and opioid analgesics, with extremely harmful consequences to their users.
The problems associated with all those substances are disseminated in populations
around the world, reaching the various strata that compose society, with no
restriction as to socioeconomical power. The damage inherent to the use of drugs
(here we include alcohol, tobacco, and any other substances classified in the pat-
terns of abuse) can be detected in both the users and those close to them. Even those
who do not have direct contact with the users and are often not aware of the
extension of the damage caused by those substances can be affected. An American
study demonstrated that 63 % of the society reported, by the time the study was
being carried out, suffering the negative impact of alcohol, tobacco, or illicit drug
use, independently of having direct contact with the user (Jupp and Lawrence
2010). Therefore, one should not be surprised at the great concern of multiple
sectors of society, such as health professionals who work directly with users, public
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health managers in charge of creating policies targeted to the collectivity, policy
makers, religious leaders, and the general population, as they understand the
severity of the problem.

When actions that address drug-related problems are devised, there are always
more questions than satisfactory answers, since the complexity of the theme is
actually considerable. The use of alcohol, marijuana, and some other drugs is a very
old fact in the history of civilization, dating back to thousands of years. Over time,
the man has dealt in different ways with their peers who are affected by problems
that might arise from the use. Understanding the reason or reasons why the use of
those substances might produce such serious problems is a challenge, especially as
regards the loss of control over behaviors that lead to this consumption and end up
characterizing dependence. In this scenario, moral judgements have great weight
and, we must say, hinder the struggle in the appeasement of difficulties.

A careful look should be directed to alcohol or drug users or dependent indi-
viduals. This care implies in one not starting off from prejudicial premises, but
rather searching for a comprehensive and humanized understanding of the depen-
dent individual and the circumstances surrounding dependence. Moreover,
researchers must look for really viable solutions for the treatment. Additionally, and
perhaps the most difficult and at the same time fundamental aspect, dependent
individuals should not be segregated from their immediate environment and the rest
of society. Finally, those are tasks that require much effort from all the people
involved.

What we call treatment of dependence should more adequately be called treat-
ment of the dependent, with the possible inclusion of those who comprise their
closest relationship network, which implies in some sophistication of the approach.
People are different, and so are the conditions in which the problems exist.
Consequently, it is necessary to recognize the particularities of each case before
using resources that are standardized for large groups. Those resources, however,
should not be discarded, since they may be effective along with other therapeutic
measures. In other words, we should add elements of treatment that can be effective
to many individuals, and the knowledge we have of the singularity of each case or
individual.

The therapeutic possibilities are varied, and it is desirable that different modal-
ities be combined in one single treatment in order for the chances of success to be
increased. In this sense, we can resort to several forms of psychotherapy with
therapists well prepared for that: self-help groups (as the Alcoholics Anonymous);
psychoeducation methods; activities of various nature with therapeutic objectives
as, for example, a job that fits the individual’s condition in that particular moment;
participation in group tasks; artistic expression; physical exercises; meditation; and
many more. Those resources include several medications, known as pharma-
cotherapy. They may help both in the treatment of withdrawal syndrome and
detoxification, and in the maintenance of abstinence from the substance(s) one is
addicted to. Moreover, they may help preserve general aspects of well-being and
mental health. An aspect worth mentioning is that, when we try to treat dependent
individuals, we often find out they have other health problems, not as a result of
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drug use but associated with it. Those problems are called comorbidities. In those
cases, the use of medication other than that used to treat the dependence may also
be necessary.

Reinforcing what we exposed above, the best therapeutic approaches should be
multidisciplinary, involving various professionals from distinct areas. Physicians
should be among those professionals, since their evaluation and the medications
they may prescribe are fundamental in the process. The knowledge of the neuro-
biology associated with drug dependence allows us to believe it is a phenomenon
with a strong biological basis, whether it is regarding the vulnerability one has to
become dependent when exposed to a given substance, or the behavioral charac-
teristics one begins to have after they become dependent. However, one cannot
assert that the environmental factors and the psychological functioning of each
person are less important in this process. Those factors are painful for those who
experience it directly as well as those who have direct or indirect contact with the
individuals involved in dependence. Even though researchers still need to find a
way to optimize the action of medication, their use may represent a crucial com-
ponent in the treatments. Unfortunately, there are no medications yet whose sig-
nificant effectiveness has been demonstrated to treat each kind of substance
dependence. Therefore, even though the pharmacological approach may help,
medication should not be the only treatment modality. There is great variability
from person to person in response to medications. None of them is universally
efficacious and effective.

Another point worth mentioning is that it is the physician who prescribes the
medications. This professional detains the necessary knowledge on the normal and
the pathological functioning of the body, and the potential action of medications on
it. Experts in the field of dependence are usually better prepared to treat morbid
conditions associated with dependence, since they had specific training and usually
have more experience than general practitioners or physicians in other specialties.
Most of those specialists are psychiatrists. They should also be alert and able to
neutralize the manifestations of intolerance and prejudicial attitudes often targeted
to alcohol and other drug users. The mission of physicians is not to impose their
own moral values or be the messengers of social and family norms of the individual
under treatment. Their first duty is to help human beings relieve their suffering. This
is the commitment that should guide pharmacological treatments.

A diagnosis should be established before the beginning of any treatments. In
order to do so, physicians should have general knowledge of the problems at stake.
They should know the history of the individuals concerning its multiple aspects:
their route until they reached the drug, the type of drug, how often and under which
circumstances it is used, and whether other drugs are used concomitantly and
whether there are other health or psychiatric diagnoses. The physician is also
expected to be updated as regards new researches on drugs, related problems, and
their treatments, therefore becoming knowledgeable of the most recent and valid
scientific evidence. By doing so, they will be able to apply the most general
knowledge to each particular case, since the singularity of each patient is too
important for physicians to decide on the set of information that will determine the
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medical approach. Hence, no pharmacological scheme is invariably good to all
individuals, and according to this line of thought, physicians have no ready solution
to any individual who needs their services. Treatments work, at least partially, as
therapeutic trials that should be periodically evaluated as to their effectiveness.

When dependence sets in, that means the body will be chronically affected in
most cases. Even though the use of medication does not necessarily have to be
chronic, other kinds of care should. For example, the individual should not use any
amount of the substance anymore and should avoid situations that were previously
associated with use. There must be special attention to psychiatric comorbidities,
that is, disorders such as depression, anxiety, and psychotic syndromes, among
others, as they may work as risk factors for the individual to return to the substance
use.

In this chapter, we will discuss some medications used in the treatment of
dependences, and the situations in which they are prescribed to users of alcohol,
drugs, and even prescription drugs.

Short-term Treatments: Detoxification

When someone dependent on a substance discontinues or substantially reduces its
use, they may start having extremely uncomfortable and even threatening symp-
toms for the maintenance of good health conditions. Those manifestations are
commonly described as withdrawal syndrome. They comprise a set of symptoms
that are often characteristic of certain substances. In the mildest cases, they may
represent anxiety, irritability, discouragement, lack of pleasure in things that are
usually significant, physical agitation, insomnia and appetite alterations, among
others. Those symptoms, for being transient and disappearing spontaneously, may
not require pharmacological treatment. In the most severe cases (for some sub-
stances, the severity of dependence is more evident and striking), the capacity of the
body to remain physiologically balanced might be compromised, and there might
be severe symptoms as lowered level of consciousness with loss of contact with
reality and alterations in the cardiovascular and hydroelectrolytic functioning.
Those cases of homeostasis breakdown must be quickly treated, both for the safety
of the individual in the immediate moment, and so that they are not followed by the
restart of drug consumption, once the symptoms might act as a “negative rein-
forcement,” that is, highlighting the need to ingest the substance in order to stop the
discomfort. The ingestion of the substance once again actually makes the symptoms
disappear, which generates the notion that the individual cannot go without it. It is
in this stage that detoxification treatments are important, for they not only guarantee
the safety and comfort of the user at the moment, but also make the way for the later
therapeutic work of abstinence promotion in a lasting way.

When we talk about detoxification of an individual who is dependent on alcohol
or other drugs, we may be talking about different things according to the substances,
the frequency of use, the amount ingested, the conditions of use, and what the word
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means to the individual. As a consequence, we must define what detoxification is.
In this context, it is the process of substance withdrawal in a safe way for the global
health and also with the least suffering possible for the individual (Diaper et al.
2013). It is also a way to start approaches of relapse prevention in the periods
immediately after the discontinuation of the substance one is dependent on
(Kattimani and Bharadwaj 2013). Detoxification treatments vary according to the
case. Sometimes they are carried out by the gradual removal of the substance, while
other times it implies in its total removal, but with the administration of medications
that have a substitution action. Still in other cases, it involves the complete ces-
sation of substance use, without any medication of substitution action, but with the
treatment of symptoms that might appear in the initial withdrawal phase. The
approach will be determined by the type of substance the individual is dependent
on, their life conditions, global health, where and who they live with, their moti-
vation for treatment, etc.

As we mentioned before, acute detoxification treatments should be considered
the initial phase of treatment for dependence rather than an objective in themselves.
Relapses soon after a detoxification period are quite frequent; hence, it is desirable
that health professionals already start introducing strategies that aim at long-term
treatments, mainly with a view to preventing the individual from returning to the
behavior of substance use (Diaper et al. 2013).

It is a common notion that dependence on any substance requires a detoxification
phase. That is not entirely precise. Detoxification may be a significant phase in the
treatment for certain substances as alcohol, opioids, benzodiazepines, and
cocaine/crack. Those substances can cause such intense withdrawal syndromes that
they may be life threatening or force the individual to return to the substance use.
Other drugs such as marijuana, LSD, and amphetamines, to mention a few, do not
produce significantly intense withdrawal syndromes in most cases and hence do not
require a specific detoxification treatment, that is, the abrupt discontinuation of use
does not demand acute therapeutic interventions. Evidently, there are exceptions as
regards dependence on these latter drugs that might need therapeutic detoxification
interventions. Withdrawal syndrome is a set of signs and symptoms that are
characteristic of each substance and may occur when there is abrupt discontinuation
or substantial decrease in drug intake, or even when there is an intercurrent acute
disease. Those signs and symptoms vary from case to case as to intensity and
quality. One should bear in mind that withdrawal syndromes are self-limited, that is,
they last for a limited period of time even if there is no pharmacological treatment.

The consumption of ethanol, the type of alcohol most frequently found in drinks,
is part of the dietary habits of most human societies. The majority of people do not
get to the point of having major drinking problems, but some do. The problems can
be acute, as in drinking and driving, without necessarily implying in dependence, or
chronic, as in the case of dependence, a condition that is quite difficult to manage.

Perhaps, the best known withdrawal syndrome is that of alcohol. It may follow a
milder course, with only anxiety, some agitation, light sweating, insomnia, and
craving, or it might be a severe occurrence, to the point of causing deep con-
sciousness alterations such as motor agitation, thought and behavioral confusion,
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illusions, delirium, and hallucination (frequently with the view of animals that are
not in the same environment the person is), in addition to intense sweating and
tremor; changes in the sleep/wake cycle, and other physical signs such as alterations
of blood pressure, heart beat, and body temperature. In the most severe cases, there
might also be seizures (Kattimani and Bharadwaj 2013). Those cases are called
delirium tremens, and it is adamant that the individual be hospitalized for detoxi-
fication. For the milder cases mentioned above, if acute treatment is required, it can
take place in an outpatient setting. Without the use of adequate medication, it is
difficult and even risky to go through a more severe case of alcohol withdrawal
syndrome. The medications most commonly used in alcohol detoxification are
benzodiazepines, such as diazepam and chlordiazepoxide, as well as others less
frequently used. The treatment in this acute phase also involves the vitamins of the B
complex, in particular thiamine, vitamin C, and correction of the hydroelectrolytic
balance, with attention to magnesium (Kattimani and Bharadwaj 2013; Perry 2014;
Manasco et al. 2012). Data from clinical research point to the usefulness of acam-
prosate already in the treatment phase of alcohol withdrawal syndrome, since that
component controls the excessive brain excitability of this period, and consequently
has a protective action against neuronal damage and prevents seizures (Grant et al.
1990; Kampman et al. 2009). There are physicians who use anticonvulsants such as
topiramate, carbamazepine, gabapentin, or sodium valproate from the beginning of
treatment on, since they believe this way they can work around the neural toxicity,
and more occasionally with antipsychotics and antihypertensives as adjuvants (Perry
2014; Kenna et al. 2009; Krupitsky et al. 2007). The use of anticonvulsants for
alcohol detoxification is still controversial, considering that the evidence yielded by
clinical research does not provide a solid basis for their prescription. Moreover, they
might have the potential to alleviate certain symptoms and prevent some brain
damage, but they do not seem to be effective candidates to replace benzodiazepines
in the initial treatment phase (Minozzi et al. 2010).

Opioids are a group of substances derived from herbal opium in its natural form,
or also synthetic drugs that have chemical structure and action similar to those of
natural opium and its derivates. Among the examples of opioids, we can mention
morphine, heroin, and a large variety of synthetic ones. In Brazil, those drugs have
little penetration for recreational use. On the other hand, we can find individuals
who are addicted to opioids used as analgesic. The treatment for opioid dependence
is difficult, as it is usually severe. In that case, too, detoxification is important. It is
done by the gradual reduction of the substance the individual is dependent on, or by
the substitution for another opioid with a biochemical profile that is more favorable
as regards dependence and risks to the user. In general, treatment for these cases is
administered in specialized clinics.

Benzodiazepines are widely used medications, mainly to control anxiety and for
sleep induction, even though they may have several other uses in medicine. They are
good medications when used correctly, but might constitute a problem otherwise.
There are many different types in the market, such as diazepam, clonazepam, lor-
azepam, bromazepam, midazolam, oxazolam, and flurazepam, with several trade
names. Sometimes they are prescribed for long periods (over three consecutive
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months and at relatively high dosages), which may lead to dependence. Therefore,
they should not be prescribed for long-term use, except in very special cases when it is
clearly justifiable. When an individual becomes dependent on a benzodiazepine, the
treatment itself implies in detoxification, since it should be withdrawn gradually or
substituted by another that will also be gradually withdrawn thereafter. The greatest
problems with benzodiazepines tend to happen when people use them to sleep, for
they end up fearing insomnia and resist its withdrawal. In that case, an alternative is to
try a temporary substitution for substances that help sleep but are less likely to cause
dependence, for instance, zolpidem, melatonin, trazodone, amitriptyline, and queti-
apine (at low doses). Nevertheless, the prolonged use of benzodiazepines is unde-
sirable in most cases and, should insomnia persist, other types of treatment would be
advisable. The withdrawal of benzodiazepines should not be abrupt due to the pos-
sible onset of anxiety and insomnia symptoms, in particular.

When health professionals discuss detoxification treatment for powder cocaine
and especially for its smoked form (crack), what they want is the change of the
environment and the way of life of the dependent individuals, as their removal from
the environment where they have access to the drug (which greatly facilitates its
purchase), rather than the administration of pharmacological treatments that might
inhibit the craving for the drug. The medications often prescribed during the period
of detoxification serve various purposes as, for example, calming the individual
down; inducing sleep; reducing irritability, agitation and aggressiveness, when they
occur. We are not talking about detoxification that implies in a gradual withdrawal
of cocaine or crack. Those drugs must be withdrawn at once. The withdrawal
symptoms do not work the same way as in the dependence of alcohol, opioids, and
benzodiazepines. The medications used in those cases are unspecific, that is, they
are not exclusive for the treatment of dependence per se, and might be of different
types, usually the class of benzodiazepines and sedative antipsychotics. Much has
been researched to find medications that act on the craving for cocaine/crack, but so
far none of them has shown a robust enough result to be considered effective
(Diaper et al. 2013). Among the substances already tried and studied, we have
topiramate, amantadine, tiagabine, gabapentin, modafinil, bupropion, and disulfi-
ram, to mention a few (Diaper et al. 2013). The same is true for other stimulants of
the central nervous system, such as amphetamines, which were used for a long time
to reduce appetite and facilitate weight loss diets.

Marijuana can also cause withdrawal syndrome when it is used for a long time
and in large amounts. The symptoms usually arise 48 h after the last use and
disappear from 2 weeks to 3 months without a new use (Greydanus et al. 2013). In
that case as well, the detoxification treatment aims at controlling symptoms such as
irritability, anxiety, insomnia, and subjective discomfort, and there are no specific
medications to control the craving to use marijuana. Studies suggest that dronabi-
nol, a derivative of the plant Cannabis sativa, source of marijuana, could relieve the
symptoms of marijuana withdrawal (which result from another component of
Cannabis, the delta-9-THC) (Greydanus et al. 2013). Sodium valproate, bupropion,
fluoxetine, nefazodone, and mirtazapine have already been studied for that purpose.
They had a small effect on craving that seemed, in any case, better than that of
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placebos (Diaper et al. 2013). Individuals who use small amounts or make infre-
quent use do not present withdrawal syndrome when they interrupt the use of
marijuana. There are now synthetic forms of delta-9-THC in the market. They are
more potent than the herbal marijuana and receive the street names “spice” and
“K2,” among others. Those drugs have been little studied yet, but they might cause
a more severe dependence, with a stronger withdrawal syndrome.

In the case of tobacco, the treatment for dependence is also strongly associatedwith
detoxification. Behavioral and pharmacological techniques have been studied. As
regards the pharmacological ones, a very common treatment is the administration of
bupropion or nortriptyline, both are antidepressants, which in some cases reduce the
craving for smoking. Another common treatment is the administration of the
above-mentioned medications along with a program of progressive reduction of the
number of cigarettes smoked daily until complete cessation (Jupp and Lawrence
2010). When those combined techniques are not successful, health professionals
resort to nicotine replacement administered by a route other than smoked (for
example, transdermal or adhesive patches applied to the skin). The concentrations of
the patches are gradually reduced, with their complete withdrawal within about
3 months. It is essential that individuals do not make use of tobacco while they are
receiving nicotine by oral or transdermal route or spray. It is possible not to make use
of the antidepressants mentioned above, only replace the smoked nicotine by its
compatible dose bymeans of an alternative route, and proceed to the gradual reduction
until complete withdrawal. There are oral nicotine preparations or sprays, but these are
more used in maintenance treatments, when necessary. Another therapeutic modality
for smoking is the use of varenicline, commercialized specifically for this treatment
(Garrison and Dugan 2009). Clonidine (Gourlay et al. 2004) is mentioned in some
studies as well. According to some authors, clonidine is considered a second-line
treatment (Diaper et al. 2013). People who stop smoking sometimes present depres-
sive symptoms that should be treated even if mild, especially as a way to reduce the
chances of relapse. Several types of antidepressants can be used for that purpose, as the
class of selective serotonin re-uptake inhibitors (fluoxetine, citalopram, escitalopram,
sertraline, for instance), but it is worth considering the use of nortriptyline which, in
spite of entailing more side effects, acts on the craving to smoke.

Other drugs, among the many existing ones, such as ecstasy, methamphetamine,
LSD, and psilocybin, do not have the characteristic of producing withdrawal syn-
drome, and therefore do not require detoxification treatments for most users.

Long-Term Treatments: Relapse Prevention, Damage
Reduction, and Control of Psychiatric Comorbidities

It is a lot more an exception than a rule that someone dependent on alcohol or other
drugs has their problems solved by detoxification treatments alone. Considering
dependence brings about changes in the brain that are not corrected in the short
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term, and may never be overcome, the problem should be understood as chronic.
Consequently, there will always be the risk of relapse, even if the dependent person
is determined not to return to the use of the substance. This condition certainly
requires long-lasting treatments.

Long-term treatments for dependence might have two distinct objectives. The
first is relapse prevention, whose objective is the complete cessation of alcohol or
other drug use. The second would be therapeutic actions that aim at helping
dependent individuals to reduce and have some control over their consumption,
thus reducing the damage caused by the substance. The latter approach is known as
damage reduction treatment. Concomitantly, researchers should investigate psy-
chiatric comorbidities that work as risk factors for substance use and treat them
accordingly. These long-term therapeutic interventions will vary according to the
drug: the severity of dependence, the possible existence of one or more comor-
bidities, and the general conditions of the dependent person.

Below we will address some pharmacological treatments that show better effi-
cacy for the dependence on some substances.

With the objective of preventing relapse of alcohol ingestion, disulfiram was
approved for this kind of treatment in the United States of America in 1948, being
the first medication used for that purpose (Zindel and Kranzler 2014). Someone
under treatment with disulfiram will have very unpleasant physical reactions in the
event of alcohol ingestion. Whenever this happens, the result is the same. It happens
because disulfiram prevents alcohol from being metabolized in a physiologically
normal way, and one of the intermediate metabolites, acetaldehyde, accumulates in
the body in toxic amounts, causing discomfort. As a result, it is expected that the
person develops some kind of aversion to alcohol consumption. Therefore, this type
of treatment is called aversive. For ethical reasons, disulfiram should not be
administered without the person’s knowledge. Its usefulness seems to be stronger in
those individuals who are intent on quitting drinking and count on the supervision
of someone close, for it is difficult for them to agree to take the medication or
actually take it if they are not supervised (Laaksonen et al. 2008).

A medication that has been increasingly used to control the craving for alcohol is
an antagonist of opioid receptors (involved in the neurobiological mechanisms of
dependence) called naltrexone (Jupp and Lawrence 2010). It seems to reduce the
“positive reinforcement” associated with alcohol by reducing the subjective feeling
of reward connected to the ingestion of alcohol, increasing the chances of people
reducing their drinking behavior (Sinclair et al. 2002). Another substance that has
been tested with some success and similar mechanisms of action to reduce
long-term alcohol craving is nalmefene (Gual et al. 2014).

Acamprosate has been used in the struggle against relapse, so common in
alcohol-dependent individuals. It acts through the inhibition of one of the receptors
in the neurotransmitter system called glutamatergic, which seems to have a strong
relation with the physiological brain alterations that favor relapse, even in those
individuals who have been abstinent for a relatively long time (De Witte et al. 2005;
Kennedy et al. 2010). A possible adverse effect of acamprosate over time is the
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development of a phenomenon known as tolerance, by which the medication starts
having little therapeutic effect or no effect at all; thus, researchers have questioned
its usefulness (Jupp and Lawrence 2010).

Topiramate, initially commercialized as an anticonvulsant, has been studied and
used both in the short- and in the long-term treatment for alcohol-dependent
individuals. It seems to inhibit the reward effects acutely produced by the con-
sumption of alcoholic beverages, reducing or suppressing its ingestion, and
reducing the deleterious brain reactions caused by long exposure (Blodgett et al.
2014; Johnson et al. 2008). Topiramate has the additional advantage of not being
extensively metabolized by the liver, except at high doses; hence, it is safer for use
by alcohol-dependent individuals, who often present hepatic impairment (De Sousa
2010). A meta-analysis, the analysis of a number of studies to obtain a synthesis of
estimates, detected that topiramate seems to have higher effectiveness in the
treatment of alcoholism than some other medications used (Blodgett et al. 2014). At
least one recent study shows advantages in the association of topiramate and nal-
trexone, considering it is possible to use smaller doses of both with good results
(Moore et al. 2014). Other anticonvulsants are used in the treatment for alcohol
dependence, namely carbamazepine and gabapentin (Jupp and Lawrence 2010).

Baclofen, a substance that has been studied in the treatment of alcoholism, seems
to induce some reduction in alcohol craving, but it has the adverse effect of being
significantly sedative, especially if the individual ingests alcohol concomitantly.
The results of the studies so far do not provide enough data for its indication as a
first-choice treatment (Brennan et al. 2013).

The antidepressants in the class of the selective serotonin re-uptake inhibitors
seem useful in some cases of alcohol dependence, as long as they do not have a
genetic variable as a causal component that classifies them as a distinct subtype of
alcohol dependence (Johnson 2008).

The long-term treatment for opioids dependence is usually difficult due to the
tendency to relapse the users display. Various therapeutic modalities are tried,
including the maintenance with more controllable opioids such as methadone for
long periods of time, but always under strict medical supervision (Jupp and
Lawrence 2010). Ideally, the dependent person should remain completely abstinent
from all sort of consumption, an achievement that can be rather difficult, especially
for the users of heroin and morphine.

The treatments for dependence on psychostimulants such as cocaine/crack and
amphetamines and its derivates do not have medications with robust efficacy or
clear specificity for that purpose yet. As the consumption of cocaine and crack is
becoming almost epidemic in several countries, researchers spare no efforts to find
therapeutic solutions. Several substances that act as enhancers of dopaminergic
neurotransmission (which those stimulants also do) were tested, but most of the
studies did not show their efficacy in the reduction of craving for cocaine/crack and
amphetamines in humans. Bupropion, another antidepressant with dopaminergic
action, yielded some benefits in methamphetamine-dependent individuals
(Heinzerling et al. 2014). Some positive results seem possible with anticonvulsants
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such as topiramate (mainly at higher doses), tiagabine, vigabatrin, gabapentin, and
even valproic acid (Jupp and Lawrence 2010). Dissulfiram, best known for its use
in the treatment for alcoholism, seems effective in the treatment for cocaine
dependence, even though the evidence available is not enough to guarantee the
safety of its use neither explain its mechanism of action (Shorter and Kosten 2011).
Further studies are needed to clarify the efficacy of those agents, and the specific
circumstances under which they may adequately fulfill their role of therapeutic
agents.

Since the serotonergic system is implied in the brain actions of psychostimu-
lants, some agents that act predominantly on this system are potential pharmaco-
logical therapeutic instruments in the treatment for the craving for cocaine, crack,
and amphetamines. The studies carried out with sertraline, venlafaxine, fluoxetine
imipramine, and paroxetine did not show favorable results (Jupp and Lawrence
2010). Citalopram, a serotonergic agent, on the other hand, showed some effec-
tiveness (Moeller et al. 2007).

Some atypical antipsychotics such as risperidone and quetiapine have been used
to cocaine and crack dependence, even though there are reports of abusive use of
the latter (Jupp and Lawrence 2010). Biperiden, an anticholinergic agent, was
recently studied to treat this dependence with positive results, mainly as regards
control of craving, with consumption reduction (Dieckmann et al. 2014). Here
again, further studies are required to confirm and broaden these results.

Vaccines have been created to try and control the effects of cocaine and crack,
but studies on them are not easily feasible for researchers to know whether they
would be a useful treatment. In the case of amphetamines, however, vaccines have
shown more promising results in some studies (Jupp and Lawrence 2010).
Laboratories have tried to create vaccines to treat smoking, but at least so far the
results have not been satisfactory (Havermans et al. 2014), therefore not repre-
senting a clinical modality to be used.

Herbal marijuana is still the most used illicit drug all over the world. Until some
years ago, there were no good-quality scientific information that could reveal the
potential benefits it may bring and the harm it may cause to users. Nowadays, there
is enough information to know that Cannabis sativa as a whole is a plant that
produces a large amount of cannabinoid substances, among which a psychoactive
drug that can be extremely harmful to humans (delta-9-THC). Nevertheless, it also
contains cannabinoids that can be transformed into possible medications with some
therapeutic indications. The heavy and frequent use of marijuana might lead to
dependence and cause withdrawal syndrome when interrupted. There are no
medications approved by the regulatory health organizations for the specific
long-term treatment of this dependence. In any case, some alternatives have been
tested, but the results are still frail. Among the medications under study, we can
mention gabapentin, dronabinol, sodium valproate, lithium, buspirone, and lofex-
idine (Jupp and Lawrence 2010).
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Conclusion

Even though pharmacological treatments show some efficacy and effectiveness and
are imperative in the present scenario of therapies for substance dependence, the
prevalence of consumption and the alcohol-/other drugs-related problems are still
high, with a heavy burden to society. Consequently, substantial investment is
necessary both on research of new medications that might be effective and other
psychosocial interventions that produce more tangible results and might be useful to
expressive populations of users. Even if we consider the socioeconomic deficient
conditions that caracterizes some countries and the possible involvement of this in
the management of drug addiction, it is worth pointing out that in more developed
societies problems with substance abuse is very difficult to deal either.
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Chapter 4
Use of Herbal Medicine to Treat Drug
Addiction

Fúlvio Rieli Mendes and Dianne da Rocha Prado

Initial Considerations

The treatment of drug addiction is complicated, and most of the available
approaches are ineffective, either pharmacological or no pharmacological (behav-
ioral). The main approaches to the treatment of drug addiction are to reduce the
craving (desire for drugs), decrease or prevent its reinforcing power (pleasant
feeling obtained with the use of the substance), and minimize or abolish the
unpleasant symptoms caused by the drug withdrawal, i.e., symptoms that occur
upon the abrupt discontinuation of drug use (Kreek et al. 2002). Another approach
is the replacement therapy, in which a medicine produces similar effects to the drug,
but less potentially harmful, especially in cases where it is difficult to stop using the
drug because it can generate a very intense withdrawal syndrome. An example is
the replacement of heroin or morphine (obtained illegally) by methadone, a drug
administered orally and which requires lower doses and induces weaker withdrawal
symptoms. Another approach less currently used is the aversion therapy, in which
the use of a therapeutic substance makes a person feel very badly while taking the
drug, and the best-known example is disulfiram, which accentuates the negative
symptoms of alcoholic intoxication.

The use of alternative therapies is an option as a primary or complementary
treatment and has grown as a result of the failure of classical pharmacological
approaches using synthetic drugs. Among the alternative therapy options, the use of
herbal medicine is considered a promising approach, though not widely used, as
will be seen throughout this chapter.

The use of plants for medicinal purposes is an ancient practice. At the same time,
humans began to use various plants or plant preparations to experience pleasurable
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feelings, or as part of rituals and habits of certain societies; therefore, it is clear that
the use of mind-altering plants has always fascinated human beings (Carlini 2003).
Some examples are the use of hallucinogenic plants and mushrooms and also the
preparation of fermented and distilled beverages from various plants for the pro-
duction of alcoholic beverages. However, the use of certain plants or derivatives
can cause addiction, such as tobacco and alcohol, or substances isolated from plants
such as cocaine from coca leaves, morphine from opium, and its synthetic analogue
heroin.

Among the drugs of abuse, there are synthetic and natural substances or
preparations derived from them. On the other hand, the nature also appears to be
source of plants and active principles useful in treating chemical dependence. The
main known plants and their active principles with this utility are discussed in this
chapter.

Medicinal Plant Versus Herbal Medicines

First of all, it is important to discern a medicinal plant and a herbal medicine or
phytotherapic. Any plant which is commonly used for the treatment of a disease or
its symptoms, or even prophylactically is considered a medicinal plant. In folk
medicine, several plants or their parts may be employed and the preparation form
can be very different. The preparation of peppermint tea by infusing its leaves in
boiling water, the guaco honey syrup, or a aloe vera gel are examples of specific
forms of preparations with different uses. In all these cases, the preparation is
homemade, with recipes passed from generation to generation, spread through
popular culture. While some of these uses are widely disseminated, they have not
been validated by the scientific medical community, that is, there is no scientific
evidence attesting to their effectiveness.

On the other hand, the herbal medicine or phytotherapic is produced by a
pharmaceutical laboratory, usually presented in the form of typical pharmaceutical
preparations, such as tablets, pills, capsules, syrups, ointments, and sprays with
defined dosage. The legislation concerning the registration of phytotherapics is
different in some countries. In Europe, the herbal medicine must be registered by
regulatory agencies like other synthetic drugs, but in the USA, they are sold as
supplement food (not under FDA registration). Usually, a new herbal medicine
must present proof of safety and efficacy to be registered, although a special group
called “traditional phytotherapic” can be registered based on the tradition, if well
documented by the scientific literature, as is the case in Brazil (Anvisa 2014). The
herbal medicine must present a label drug with description of its chemical com-
position, indications, and expiration date. As we will see in this chapter, several
plants are popularly used for the treatment of drug addiction, but few have actually
been studied and generated a medically approved herbal medicine for this purpose.
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Plants Used for the Treatment of Drug Addiction

The interest about the use and research of plants for drug addiction treatment has
increased in recent years, reflected by the increasing number of publications
evaluating the effects of crude extracts, active principles, and plant associations on
the treatment of addiction. Although there are a considerable number of plants
mentioned as useful in the treatment of drug addiction, only few species have been
consistently studied and only a minority has been evaluated in clinical trials. In fact,
most of the experimental evidences on plants capable of decreasing the drug abuse
and reducing the withdrawal syndrome and drug relapse were obtained from lab-
oratory animals (Rezvani et al. 2003; Abenavoli et al. 2009; Mendes et al. 2012). It
is not the goal of this chapter to discuss in depth the mechanisms of action of these
plants, but show an overview of the main studies and their possible indications. The
main plants with scientific support for the treatment of drugs are described on the
next pages.

Iboga (Tabernanthe iboga) and Ibogaine

Ibogaine is a psychoactive indole alkaloid obtained from the roots of iboga
(Tabernanthe iboga), an African plant with hallucinogenic property used for cen-
turies in rituals of certain tribes (Fig. 4.1). Scrapings of iboga root bark are used in
small doses to combat fatigue, hunger, and thirst, and in high doses as a sacrament
in the Bwiti religion in Gabon and West-Central Africa for spiritual experiences
(Alper et al. 2008). There are other similar alkaloids, but ibogaine is the most
studied and seems to be the most potent (Mačiulaitis et al. 2008). The scientific
literature indicates that ibogaine is effective in the treatment of different drugs of
abuse such as morphine, heroin, cocaine, and nicotine (Rezvani et al. 2003;
Overstreet et al. 2003; Abenavoli et al. 2009).

The first reported use of ibogaine was a study conducted in 1962 where several
hallucinogens were experienced in controlled situation and the individuals who
have made the use of ibogaine reported no symptoms of heroin withdrawal syn-
drome (Alper et al. 2008). Since then, several animal and clinical studies have been
conducted with iboga preparations, ibogaine alone, and also using synthetic ana-
logues. The iboga alkaloids do not induce self-administration in animals, and the
repeated treatment does not lead to a withdrawal syndrome when discontinued,
suggesting that ibogaine does not produce addiction. Most animal studies indicated
attenuation of the opioid withdrawal syndrome with the use of iboga or ibogaine.
Other studies also showed decreased self-administration of morphine, cocaine,
alcohol, amphetamine, methamphetamine, and nicotine after the iboga/ibogaine
treatment (Dworkin et al. 1995; Glick and Maisonneuve 1998; Carai et al. 2000;
Jupp and Lawrence 2010), and it is believed that the effect is due to its metabolite
noribogaine (Mačiulaitis et al. 2008). The mechanism of action of ibogaine remains
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unclear, and the literature is somewhat controversial (Mačiulaitis et al. 2008; Brown
2013). Ibogaine and its metabolite noribogaine bind with a different potency to
several receptors (such as dopamine and serotonin receptors), interfering with the
secretion of some hormones and intracellular pathways (Mačiulaitis et al. 2008;
Abenavoli et al. 2009). It is believed that the introspection experienced during the
effect of ibogaine, which often includes a certain degree of self analysis and ree-
valuation of the life style, is an important psychological factor in the decision of
stop using drugs (Brown 2013).

Some clinical studies have been conducted with ibogaine in drug dependents and
showed satisfactory results in the reduction of opioid withdrawal syndrome. Many
reports are case studies that describe the absence or an alleviation of the withdrawal
syndrome and craving after the drug abstinence (detoxification period), and many
individuals stopped using drug or had a long period of abstinence, but there are also
cases of relapse (Brown 2013). A retrospective study of alcohol, marijuana,
cocaine, and crack users that had been subjected to treatment with ibogaine asso-
ciated with psychotherapy showed that 61 % of participants were abstinent at the

Fig. 4.1 Tabernanthe iboga
bush with fruits. The ibogaine
is extracted from its roots.
Source: http://upload.
wikimedia.org/wikipedia/
commons/e/e4/Tabernanthe_
iboga_MS_4098.jpg
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time of the interview, that is, they had stopped using drugs. Patients that received a
single dose of ibogaine had an average abstinence time of 5.5 months, while the
treatment with multiple doses led to an average abstinence over 8 months
(Schenberg et al. 2014). No serious adverse events were observed, suggesting that
the treatment with ibogaine is safe and effective for the dependence of other drugs
in addition to morphine and heroin.

Ibogaine-based treatment for drug addiction may be found in the clinics of
Europe and North/Central America, particularly in Mexico, but the treatment cost is
very high. In addition, the use of ibogaine in many of these clinics is unofficial, with
advertisements published on the Internet, since the trade and clinical use of ibogaine
are not regulated in most countries. The treatment with ibogaine is mainly sought
by the dependents of heroin and other opioids, but is also used by the dependents of
alcohol, crack, and other drugs. The treatment is done with a single dose or
optionally repeated doses of 10–25 mg/kg (Brown 2013). A survey that aimed to
assess the ibogaine culture of use has shown that among the ibogaine provider
groups are licensed physician, providers without an official medical credential,
activists and self-help groups, and also groups where the ibogaine use occurs in a
religious context (Alper et al. 2008). As previously reported, in many of these cases,
the use of ibogaine for drug treatment occurs in an unofficial basis, what increases
the risk of health issues because ibogaine is a potentially toxic psychoactive sub-
stance. By this reason, we need more clinical studies and policies to control the use
of the substance in the treatment of drug addiction.

Kudzu (Pueraria lobata)

The kudzu (Fig. 4.2) is an Asian plant, and its roots and aerial parts are used in
traditional Chinese medicine for over 2000 years. The use of tea from the roots is
described in the Chinese materia medica Shen Nong (200 years BC) as a drug with
antipyretic, antidiarrheal, diaphoretic, and antiemetic properties (Keung and Vallee
1998). The use of roots and leaves against alcohol abuse and intoxication was
described centuries later, between 600 and 1200 AD. A mixture containing kudzu
and other plants is used in China to prepare a cup of tea known as tea of sobriety.
Besides kudzu, traditional Chinese medicine describes numerous drugs to stop
drinking (Lu et al. 2009), most of them acting based on psychological aversion, but
these plants have fallen into disuse because of their ineffectiveness or occurrence of
undesirable side effects (Keung and Vallee 1998). Instead, the kudzu gained
international status of antialcohol plant and is currently extensively studied.

The original study investigating the antialcohol property of kudzu was carried
out with a species of hamster that has a natural preference to alcohol (i.e., when
alcohol and water are offered simultaneously, these animals consume more alco-
hol). The alcohol intake by these hamsters is equivalent to the consumption of a
heavy drinker. The administration of kudzu extract at a dose of 1.5 g/kg
intraperitoneally (i.p.) over 6 days decreased the alcohol intake by hamster in a
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model of ethanol–water-free choice. After the end of the treatment, the animals
gradually increased the alcohol intake, suggesting that the effect of kudzu is
reversible and occurs only during the treatment (Keung and Vallee 1998). The main
plant isoflavones—puerarin, daidzin, and daidzein—were also evaluated. The
daidzin at a dose of 150 mg/kg (i.p.) decreased alcohol consumption by more than
50 %. The puerarin, which is the most abundant plant isoflavone, also appears to be
important for the reduction of alcohol consumption (Rezvani et al. 2003).

In a very extensive study were tested three concentrations (0.5, 0.75, and 1 g/kg)
of kudzu from a commercial product (Benlhabib et al. 2004). In this study, rats were
subjected to a protocol of 30 days of alcohol intake before the treatment with kudzu
(to mimic the development of dependence and tolerance). Ethanol continued to be
available until day 70, but was unavailable during the next 10 days to induce a
withdrawal syndrome, being offered again from the 80th to the 90th day. There was
a reduction in the ethanol consumption during the whole period that the animals
received kudzu, and the best results were obtained with the dose of 0.5 g/kg, which
reduced in 50–60 % of the alcohol intake and prevented the withdrawal signs
without significantly affecting the weight of the animals.

The daidzin inhibits potently and selectively the mitochondrial aldehyde dehy-
drogenase (ALDH-2), an enzyme involved in the metabolism of acetaldehyde
(metabolite of ethanol) and also with the metabolism of monoamines, while the
daidzein and puerarin have high affinity for the benzodiazepine site of GABA
receptor (Rezvani et al. 2003; Lu et al. 2009). These different mechanisms may
contribute to the antialcohol effect of kudzu through an effect similar to that of
disulfiram, associated with a reduction in anxiety and compulsion due to its
GABAergic action. However, McGregor (2007) explain that there are two tradi-
tional kudzu preparations, a root-based extract and a flower-based extract, and
advert for the risk of taking kudzu root as hangover medicine. According to the
author, the flower extract is used to relieve the symptoms of the alcohol hangover
and it seems to accelerate the removal of acetaldehyde, while the root extract has

Fig. 4.2 Flowery branch of
kudzu (Pueraria lobata). The
part used in the treatment of
alcoholism is the root, while
the flowers have been used to
alleviate alcohol hangover.
Source: http://upload.
wikimedia.org/wikipedia/
commons/e/ea/Pueraria_
lobata_ja02.jpg
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the opposite effect, it inhibits the ALDH-2 and should not be taken together with
alcohol or under alcohol intoxication.

Despite the large number of studies with kudzu conducted on animals, there are
few clinical studies. In a first study, the treatment with kudzu was not able to reduce
the craving for alcohol and to help keeping sobriety of the participants (Shebek and
Rindone 2000), but subsequent studies demonstrated the efficacy of the extract in
moderately reducing the consumption of alcohol. The use of the extract for 1 week
reduced the intake of alcohol in men and women (Lukas et al. 2005). A further
study involving men with high alcohol consumption, diagnosis of
abuse/dependence on alcohol, and who were not previously treated evaluated the
effect of treatment for 4 weeks with a standardized extract of kudzu (250 mg of
isoflavones, 3 times a day) compared to placebo. The treatment did not reduce the
craving for alcohol, but reduced its consumption by 34–37 %, reduced the number
of heavy drinking days, and increased the percentage of days abstinent without
inducing serious adverse effects or changes in liver and renal function (Lukas et al.
2013). The administration of puerarin (1200 mg) for 1 week decreased beer con-
sumption by heavy drinkers in a controlled condition and changed the way of
drinking by the participants, who took smaller sips and took longer time to finish
each beer (Penetar et al. 2012). These results suggest that kudzu and their active
ingredients have moderate effectiveness in the treatment of alcohol dependence, but
more studies are still needed.

St. John’s Wort or Hypericum (Hypericum perforatum)

The European plant known as St. John’s wort or hypericum (Fig. 4.3) has been
extensively studied for the treatment of mild-to-moderate depression (Whiskey
et al. 2001), and there are various herbal products available on the market. The St.
John’s wort contains flavonoids, hypericin, and hyperforin as active principles,
which are involved with its antidepressant and anxiolytic activity (Mendes et al.
2012), but the substances with antiaddictive effect and their mechanisms of action
are not well known.

The first studies evaluating the capability of hypericum in addiction treatment
are based on the knowledge that there is a high comorbidity between depression and
alcoholism (Rezvani et al. 2003). The initial study was performed with rats of
genetic strains which have a natural preference to alcohol or consume large
amounts of alcohol when it is freely offered. The authors evaluated the effect of the
acute oral administration of doses of 100–800 mg/kg and the administration for
15 days of 400 mg/kg of hypericum extract (Rezvani et al. 1999). The doses of
200–800 mg/kg (acutely) decreased the acute alcohol intake, and the effect was
maintained for 24 h with the higher doses. The chronic administration reduced the
alcohol intake throughout the observation period and did not affect the food and
water intake.
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In another study, the effects of the intragastric administration of hypericum and
naltrexone alone or in combination were evaluated over 7 days in rats with free
access to alcohol 2 h per day (Perfumi et al. 2005). Naltrexone is an opioid receptor
antagonist clinically used in the treatment of alcoholism and opiate dependence.
The efficacy of two doses of each treatment was assessed; hypericum was proved to
be active in reducing the ethanol intake at a dose of 125 mg/kg but not at a dose of
7 mg/kg, while naltrexone was active at a dose of 3 mg/kg and inactive at
0.5 mg/kg. However, the association between inactive doses of both treatments
(hypericum 7 mg/kg and naltrexone 0.5 mg/kg) was effective in reducing the
ethanol intake during the 12 days of evaluation, and there was no tolerance to the
antialcohol effect (Perfumi et al. 2005). The discontinuation of the treatment led the
animals to resume the alcohol consumption, suggesting that the effect was not due
to a conditioned aversion to ethanol. These data indicate that the use of St. John’s
wort may be promising, especially in the treatment of alcoholism in patients suf-
fering from depression, as well as an adjunct therapy acting synergistically with
other medicines.

Other authors also evaluated the role of St. John’s wort in morphine and heroin
dependence and their withdrawal syndrome. To evaluate these outcomes, they used
an experimental model in which rats were repeatedly treated with the drug

Fig. 4.3 Flowery branch of
hypericum (Hypericum
perforatum), known in
Europe as St John’s wort and
used primarily for the
treatment of depression.
Source: http://upload.
wikimedia.org/wikipedia/
commons/5/59/Hypericum_
perforatum_003.JPG
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(morphine or heroin) in increasing doses twice a day over 7–8 days. After the last
administration of the drug, the animals received a dose of naloxone, an opioid
receptor blocker, leading to an immediate precipitation of the withdrawal syndrome
characterized by tremors, diarrhea, jumping behavior, etc. In one study, the oral
administration of hypericum concomitant to morphine injections led to a reduction
in the intensity of the signals evaluated in the withdrawal syndrome (Feily and
Abbasi 2009). In the other study, different extracts prepared with hypericum
reduced the physical signs of the heroin withdrawal syndrome, such as diarrhea and
writhes (abdominal contractions indicative of painful sensation) (Subhan et al.
2009).

Although some animal studies support the use of hypericum in the treatment of
alcoholism (Uzbay 2008), we did not find clinical studies with alcohol dependents.
Instead, the effectiveness of hypericum was evaluated in the nicotine addiction in a
double-blind study. Hypericum at doses of 300 or 600 mg three times a day was
supplied to smokers, but the treatment with the extract did not increase the number
of individuals who stopped smoking nor decreased the symptoms of withdrawal
syndrome during the study period (Sood et al. 2010).

Ayahuasca (Banisteriopsis caapi and Psychotria viridis)

Ayahuasca is a psychoactive beverage originally used by indigenous people in
shamanic rituals and generally prepared by decoction of two native plants of the
Amazon basin region, the bark and stems of Banisteriopsis caapi and the leaves of
Psychotria viridis (Fig. 4.4). The Psychotria viridis presents in its composition the
indole alkaloid dimethyltryptamine (DMT) acting on serotonin receptors, while the
B. caapi has alkaloids with beta-carboline structure (harmine, harmaline, and
tetrahydroharmaline) which present monoamine oxidase (MAO) inhibitory action
(McKenna 2004). The hallucinogenic effect of ayahuasca occurs due to the syn-
ergism of the substances in the two plants, i.e., the inhibition of the intestinal MAO
facilitates the absorption of DMT which is responsible for the hallucinogenic effects
of the beverage (Callaway et al. 1999; Carlini 2003; McKenna 2004). The impact of
the repeated use of ayahuasca brew was evaluated in a longitudinal study with 127
users and 115 controls, and it was not found evidence of psychological malad-
justment, deterioration of mental health, or cognitive dysfunction in the ayahuasca
user group (Bouso et al. 2012).

The syncretic religious use of ayahuasca is accepted and regulated in several
countries, but studies in animal models and in humans are still needed to assess
whether its use is effective and safe as therapeutic agent against drug addiction. It is
well known that many individuals seek these religious groups as alternative to help
in treating disorders such as depression and addiction (Topping 1998; McKenna
2004; Labate and Cavnar 2013).

The oral pretreatment with ayahuasca (500 mg/kg) was able to block the rein-
forcing effect of ethanol (1.8 g/kg) in mice (Gianfratti 2009) on conditioned place
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preference, a model that simulates the influence of the environment or context on
the drug craving. However, the ayahuasca alone induced place conditioning, sug-
gesting that the preparation has reinforcing effect itself (Gianfratti 2009). This
would suggest that the use of ayahuasca by addicted people works as replacement
therapy, but this hypothesis has yet to be investigated. A recently published study
showed that the treatment with ayahuasca was able to block the ethanol sensiti-
zation in mice (Oliveira-Lima et al. 2015), supporting the previous data that the tea
may be useful in the treatment of alcohol addiction.

Most clinical studies available about ayahuasca use are observational and ret-
rospective, where participants of the ayahuasca religions are interviewed and
evaluated. Grob et al. (1996) evaluated a group of fifteen users of ayahuasca and
eleven reported a history of moderate-to-severe use of alcohol and other drugs
before entering the “União do Vegetal” (one of the syncretic religious groups that
use ayahuasca in its ceremonies). These individuals stopped the use of drugs
(without relapse reports) after starting the recurrent use of ayahuasca. Labigalini Jr
(1998) evaluated a group of four individuals who were drug dependent and also
stopped using drugs after they begin attending the ayahuasca rituals. In another
study, teenagers from an ayahuasca religion showed lower use of alcohol and other
drugs compared to the young people of the same age who have never made use of
ayahuasca (Doering-Silveira et al. 2005).

The effect of the attendance in two sessions of assisted therapy with ayahuasca
combined with four sessions in counseling groups was assessed on the use of
substance abuse and psychological and behavioral factors in a recent observational
study. It was self-reported decreased use of alcohol, tobacco, and cocaine, but not
marijuana and opiate among the participants (Thomas et al. 2013). It was also
observed improvement in scales of mood and quality of life, and it was suggested

Fig. 4.4 a Chopped parts of the plants used in the preparation of ayahuasca: liana known as
jagube or mariri (Banisteriopsis caapi) and leaves of chacrona or rainha (Psychotria viridis). Other
species can be used in the beverage preparation. b Cooking of two plants for the preparation of
ayahuasca. Sources: http://upload.wikimedia.org/wikipedia/commons/c/c9/Ayahuasca_and_
chacruna_cocinando.jpg. http://upload.wikimedia.org/wikipedia/commons/6/60/Aya-cooking.jpg
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that the therapy used induced positive psychological and behavioral changes in the
participants.

Mercante (2013) conducted a study on communities that use ayahuasca to treat
addiction in Brazil and Peru. The author reports that the treatment with ayahuasca
differs from a replacement therapy, such as methadone therapy for heroin addicts,
because in the treatment using ayahuasca, the social issues are also considered.
Therefore, this treatment provides a social and personal transformation, which
reduces the chances of relapse.

The therapeutic potential of ayahuasca in the treatment of drug addiction was
also evaluated in a qualitative study with health professionals and indigenous
healers, and it showed evidence of the effectiveness of ayahuasca (Loizaga-Velder
and Verres 2014). The data presented suggest that ayahuasca can be a strong aid in
the treatment of drug addiction; however, controlled clinical studies are needed to
prove the efficacy and safety of this beverage for the treatment of addiction, and it is
critical to assess the importance of religion and context of use in the addiction
treatment. The possible mechanisms of action of ayahuasca on drug dependence,
considering both their biochemical and their psychological effects, are discussed by
Liester and Prickett (2012).

Danshen or Chinese Sage (Salvia miltiorrhiza)

The danshen, also known as red sage or Chinese sage, is a plant widely used in
traditional Chinese medicine for heart disease, insomnia, hepatitis, hemorrhages,
menstrual disorders, etc., with recent data suggesting their usefulness against drug
addiction (Lu et al. 2009). A standardized extract prepared with danshen roots
inhibited the acquisition, maintenance, and reinstatement of alcohol consumption in
rats with preference to ethanol (Lu et al. 2009).

Studies suggest that the effect of danshen is due to the active principle miltirone,
but it is likely that other substances in the plant contribute to this activity
(Abenavoli et al. 2009). An extract containing 4.3 % of miltirone in doses of 50–
200 mg/kg decreased self-administration of ethanol by rats in two models: one that
measures the reinforcing power and another motivation for alcohol use (Maccioni
et al. 2014). The administration of the pure substance or extracts with different
concentrations of miltirone in animals decreased alcohol intake proportionally to
the concentration of the active ingredient (Colombo et al. 2006). Moreover, the
extract of danshen and the miltirone decreased the blood alcohol levels of the
animals, but only when administered intragastrically (not by i.p. route), suggesting
that they act by decreasing the ethanol absorption. Despite the positive data in
laboratory animals, we did not find controlled clinical studies confirming the
antialcohol effect of the plant. The potential effect against other drugs of abuse has
not been studied.
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Ginseng or Korean Ginseng (Panax ginseng)

Korean ginseng has been used for thousands of years in China, where it is con-
sidered a real plant. The ginseng roots are used in various Asian countries as a
tonic, antistress, rejuvenating, and many other purposes, and the plant is considered
a typical adaptogen (Attele et al. 1999). The ginseng’s active substances are
saponins with a structure similar to the steroidal hormones known as ginsenosides.
The ginseng roots are also used for the treatment of alcoholic intoxication what led
to the investigation of this property.

Studies using the extracts of ginseng and their ginsenosides showed decrease in
cocaine- and methamphetamine-induced conditioned place preference, as well as
attenuation of morphine withdrawal syndrome (Takahashi and Tokuyama 1998; Lu
et al. 2009). Some studies indicate that the ginsengmay alter the absorption of ethanol,
while others suggest that it accelerates alcohol metabolism (Abenavoli et al. 2009).

Studies in humans showed that ginseng decreased the plasma alcohol concen-
trations and reduced the symptoms of intoxication and hangover in healthy volun-
teers (Lee et al. 2014), suggesting that the ginsenosides can stimulate the enzymatic
system of ethanol oxidation by increasing its metabolism and elimination. It was also
hypothesized that the ginseng effect on drug addiction occurs by modulating the
dopaminergic system, but there is no confirmation of this mechanism. Considering
its characteristic as adaptogenic drug, able to increase the resistance to stress and
improve cognition, the use of ginseng could be especially useful in the treatment of
certain alcohol-related problems such as fatigue, memory loss, and irritability.

Indian Ginseng or Ashwagandha (Withania somnifera)

Indian ginseng is a plant used in ayurvedic medicine (traditional Indian medicine)
where it is known as ashwagandha. It is used as a tonic, aphrodisiac, against stress,
to improve memory, for geriatric problems, among many other uses (Kulkarni and
Dhir 2008). Similar to Korean ginseng (Panax ginseng), it is classified as an
adaptogen plant and it is believed that its antistress effect may be useful in the
treatment of addiction, reducing the number of relapses.

Few studies have evaluated the effect of Indian ginseng in drug addiction
models. It was reported that the plant decreased the development of tolerance to the
analgesic effects of morphine and abolished the jumping behavior in mice, an effect
characteristic in the withdrawal syndrome precipitated by naloxone (Kulkarni and
Ninan 1997). Doses of 50 and 100 mg/kg of a standardized ashwagandha extract
inhibited the acquisition and expression of the morphine-induced conditioned place
preference in mice (Ruiu et al. 2013). Using the model of self-administration in rats
Peana et al. (2014) showed that the treatment with the extract of Indian ginseng
roots reduced the acquisition and maintenance of ethanol self-administration and
also reduced the reinstatement of use after a period of forced ethanol deprivation.
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The authors suggested that the effect occurs by GABAergic mechanism. Despite
these recent studies indicating satisfactory results in the treatment of ethanol and
morphine addiction, we did not find clinical studies with the plant.

Hallucinogens and Addiction Treatment

An increasing interest in the therapeutic use of hallucinogens has been observed
recently. Among the possible therapeutic applications of natural hallucinogen, we
highlight its use against drug addiction (Sessa and Johnson 2015). Some examples
include ibogaine (Iboga component) and DMT (from ayahuasca) already discussed
in this chapter, mescaline (from peyote) and psilocybin (from the mushroom
Psilocybe mexicana) (Bogenschutz and Johnson 2016; Winkelman 2015).
Although these substances alter the perception of reality and being illicitly used as
drug of abuse, their use is often sporadic and these drugs do not induce a typical
dependence as other psychotropics do.

Peyote (Lophophora williamsii) is a small Mexican cactus considered a gift from
the gods by the native peoples of America. It has mescaline as active principle, a
hallucinogenic substance that causes visual and perceptual changes. The peyote is
mainly used in ritual contexts, including practices for the treatment of alcoholism
(Tylš et al. 2014). Another hallucinogenic substance with possible antidrug effect is
psilocybin. A study recently published showed that alcoholics under treatment with
psilocybin showed a decrease in alcohol consumption, longer periods of abstinence,
and decreased craving (Bogenschutz et al. 2015). According to Sessa and Johnson
(2015), other clinical trials are underway evaluating the potential of psilocybin
against alcohol and also ibogaine and ayahuasca for drug addiction.

Other Potentially Useful Plants for the Treatment
of Drug Addiction

Animal studies have suggested that the rhodiola or golden root (Rhodiola rosea)
may be helpful in reducing the craving and vulnerability of drug use. Rhodiola root
extract prevented the development of morphine-induced conditioned place prefer-
ence in mice and facilitated the extinction (loss) of preference in a situation where
the drug administration was stopped, but the animals continued to be exposed to the
same context (Mattioli et al. 2012). Using a similar model, it was demonstrated that
rhodiola and its active principle salidroside inhibited the conditioned place pref-
erence to nicotine and prevented the relapse in mice (Titomanlio et al. 2014), but
the plant produced only moderate results in the cocaine-induced conditioned place
preference (Titomanlio et al. 2013).

Kava kava or kava (Piper methysticum) is a plant used as anxiolytic and for the
treatment of insomnia, for which it has been extensively studied and there are herbal
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medicines already approved (Sarris and Kavanagh 2009). Kava is popularly used in
some Pacific islands to help stop smoking and drinking (Lu et al. 2009), and it is
believed that this effect may be related to its anxiolytic property, reducing the desire
for the drug. Their anxiolytic effect is due to kavalactones which interact with
various neurotransmitters. Suspected hepatotoxic effect due to the use of
kava-based drugs have led many countries to ban the herbal product in their market,
but the correlation of hepatotoxicity cases after the use of kava kava was not
completely established and this is still a debate subject (Teschke et al. 2011).

A plant that could be useful to treat liver damage from chronic alcoholism is
Schizandra chinensis. A plant extract was given to animals receiving a large dose of
ethanol (1 g/kg, ig) for 5 weeks and promoted hepatoprotective effect (Park et al.
2014). Several other plants, including kudzu, have been reported to be beneficial for
the prevention and treatment of alcoholic cirrhosis (Ding et al. 2012).

Jupp and Lawrence (2010) reported the use of reserpine (active principle of
Rauvolfia serpentina) to reduce the cocaine use. Shi et al. (2006) cite several
species and plant mixtures used in traditional Chinese medicine for the treatment of
opioid addiction and report that ten formulations are already approved for clinical
use in the country and clinical trials were being conducted with six of these for-
mulations. Other species with traditional use or some studies that support their use
against drug dependence or withdrawal syndrome are as follows: Thunbergia
laurifolia, Carydolis yanhusuo (Lu et al. 2009), Oenothera biennis, Scutellaria
laterifolia (Abenavoli et al. 2009), Hovenia dulcis, Thymus vulgaris, Trigonella
foenum-graecum (Tomczyk et al. 2012), Paullinia cupana, Turnera diffusa,
Passiflora quadrangularis (Carlini et al. 2006), among others.

Final Considerations

The treatment of drug addiction is complex, and many of the approaches used today
have low effectiveness, particularly when used alone. The pharmaceutical industry
is still looking for more effective drugs and with less side effects, and among the
possible alternatives are the herbal products. Many plants and active ingredients
have been evaluated as potential for addiction treatment in preclinical studies, but
few clinical studies have been conducted and just few herbal medicines were
approved. This situation indicates that more clinical trials are needed to allow the
development and use of herbal products in the treatment of drug dependence.
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Chapter 5
EMDR Therapy and the Treatment
of Substance Abuse and Addiction

Susan Brown, Julie Stowasser and Francine Shapiro

Introduction

Most experts today agree, as do the authors of this chapter, that substance abuse
arises from complex interactions between genetics, environment, and experience.
“Substance dependence is not a failure of will or of strength of character, but a
medical disorder that could affect any human being. Dependence is a chronic and
relapsing disorder, often co-occurring with other physical and mental conditions”
(World Health Organization 2004).

The question remains, however, “Why has it been that over the course of human
history, where people and cultures have had access to alcohol and potent
mind-altering substances, that only some become addicted while the rest are able to
regulate their use?”

We are closer to answering this question based upon current research that has
demonstrated a clear relationship between early adverse life experiences and later
addiction—please see Felitti et al. (1998), Felitti (2004) and Shapiro (2005).

Further, the drugs that individuals select are not chosen randomly, but result
from an interaction between the psychopharmacologic action of the drug and the
dominant painful feelings with which they struggle. Edward Khantzian, M.D.,
professor of Clinical Psychiatry at the Harvard University, observed that opiates are
often preferred because of their powerful numbing action on the affects of rage and
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aggression. Cocaine has its appeal because of its ability to relieve distress associ-
ated with depression. Although ill fated, “addicts discover that the short-term effects
of their drugs of choice help them cope with distressful subjective states and an
external reality otherwise experienced as unmanageable or overwhelming”
(Khantzian 1985, p. 1263). Thus emerges a compelling hypothesis, which proposes
that people use psychoactive substances in an attempt to control painful symptoms
resulting from psychological trauma. This is referred to as “self-medication” (Ibid.).

Some studies in the USA show that more than 50 percent of people with mental
disorders also suffer from substance dependence compared to 6 percent of the
general population (World Health Organization 2004). It is from our interest in
providing integrated treatment for the complex interaction of genes, environment,
trauma, and psychological pain as a driving force behind co-existing disorders, that
this chapter is written.

Co-occurring Mental Health and Substance Abuse

“No one ever died from their feelings, but millions of people have died from taking drugs,
alcohol, and other toxic substances to help them avoid their feelings…” Weinhold &
Weinhold

The co-existing problems of Mental Health (MH) and Substance Abuse
(SA) disorders ignore age, gender, intellect, marital status, economic, social class,
race, and nationality, leaving no one immune from their impact. The prevalence of
co-occurring psychiatric and substance use disorders and the dearth of effective
treatment interventions leaves individuals in a state of suffering, accompanied
by impressive personal, familial, social, and economic consequences.

The correlation between trauma and other adverse experiences, especially when first
experienced in childhood, and co-occurring mental health and substance abuse, is
strongly established in the literature (Felitti et al. 1998; Kessler et al. 1995; Najavits
et al. 1999; National Child Traumatic Stress Network (NCSTN) 2008; Ouimette and
Brown 2003). A strict definition of co-occurring disorders (COD) states that one or
more psychiatric or medical conditions co-exist with one or more addictive disorders.
CODs do not simply have overlapping symptoms, but are distinct, and can be inde-
pendently diagnosed from one another (American Psychiatric Association 2013).

Examples of diagnoses frequently co-occurring with addictive disorders include
posttraumatic stress disorder (PTSD) and other anxiety disorders, bipolar disorder,
borderline personality disorder (BPD), attention deficit disorder (ADD/ADHD), and
major depression. The many possible permutations of addictions and co-existing
psychiatric conditions often lead to a complicated clinical picture that is challenging to
untangle and treat effectively, particularly when the contributing role of trauma is
overlooked.
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Co-occurring disorders are also associated with

• Poorer motivation, retention, and treatment outcomes compared to individuals
with a single psychiatric disorder

• Faster relapse and greater amounts of substances used
• Less social support
• Under-employment
• Failure at work or school
• Poorer overall health conditions
• Impaired family relations
• Abuse and violence
• Legal difficulties

(Brady et al. 1994; Brown et al. 1996; Felitti et al. 1998; Najavits et al. 1999).

Historically, these areas of mental health have separate treatment, education,
training, and funding avenues, creating significant barriers to receiving integrated
treatment services. Currently, the development and implementation of effective,
integrated treatment services is a public health challenge worldwide.

The purpose of this chapter is to

• Illustrate the relationships between trauma and other adverse life experiences,
mental disorders, and the development of substance abuse and behavioral, or
process, addictions (Felitti et al. 1998).

• Describe the connections between substance and behavioral addictions (Grant
et al. 2006).

• Describe the Adaptive Information Processing (AIP) model as the theoretical
framework for case conceptualization in EMDR therapy (Shapiro 1995, 2001,
2007; Solomon and Shapiro 2008).

• Provide a basic understanding of the principles, protocols, and procedures that
define EMDR therapy (Shapiro 1995, 2001).

• Illustrate when and how to use EMDR therapy as an integrated treatment
approach for co-occurring mental health and addiction disorders.

The Relationship Between Trauma, Mental Health,
and Substance Abuse

“Nothing is predestined: The obstacles of your past can become the gateways that lead to
new beginnings.” Ralph Blum

Trauma is often the crucible from which psychiatric symptoms and addictions emerge.
With trauma, the past is present. The Adverse Childhood Experiences (ACE) Study
provides retrospective and prospective analysis of over 17,000 individuals, primarily
middle-class Americans from Kaiser Permanente’s Department of Preventive Medicine
in San Diego, California (Felitti et al. 1998). The study examined the effect of traumatic
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life experiences during the first 18 years on later well-being, social function, health risks,
disease burden, healthcare costs, and life expectancy.

The ten reference categories experienced during childhood are listed in Table 5.1
below, with their prevalence in parentheses.

Scoring the ACE survey is simple: Exposure to any one category above is scored as
one point. Thus, an individual reporting sexual molest by one person would score the
same as someone who experienced multiple sexual assaults by several individuals. As a
result, these findings tend to be under, rather than over, stated. Nevertheless, the study
revealed several surprising outcomes regarding the significance of early trauma and
other adverse childhood experiences and the development of later substance addiction or
troubling behavioral patterns. The study found “strong, proportionate relationships
between the number of categories of adverse childhood experiences (ACE score) and the
use of various psychoactive materials or behaviors including alcoholism and intravenous
drug abuse” (op. cit.). The relationship is evident in the exponential increase in likeli-
hood of a person having a maladaptive response to his ACEs. For example, any person
with 4 or more childhood ACEs experienced a 500 % increase in potential that they will
become alcoholic, while males with ACE scores of 6 or more showed a step-wise
probability increase of 4600 % of becoming an intravenous drug user (Felitti 2004).

Not surprisingly, childhood trauma and neglect disrupts and can dysregulate the
brain’s information processing systems (Perry 1999; Schore 2002; Siegel 1999;

Table 5.1 Adverse Childhood Experiences Study (adapted from op. cit.)

Category Behavior Prevalence
(%)

Abuse

1. Emotional Recurrent humiliation 11

2. Physical Beating, not spanking 28

3. Sexual
abuse

Contact sexual abuse

Women 28

Men 16

Overall 22

Household
dysfunction

4. Mother Treated violently 13

5. Household
member

Alcoholic or drug user 27

6. Household
member

Imprisoned 6

7. Household
member

Chronically depressed, suicidal mentally ill,
in psychiatric hospital

17

8. Household
member

Not raised by both biological parents 23

Neglect

9. Physical Lack of proper food, clothing, shelter 10

10. Emotional Isolation, lack of interaction 15
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Van der Kolk et al. 1996). Lesser-known risk factors in the development of a
child’s brain and quest for mastery over emotional regulation are the significant
roles played by the quality of parental attunement and attention (Siegel 1999).
Those who are unable to manage emotional responses to everyday stressors are
compelled to seek ways to control or numb their affect (Khantzian 1985).

Addictions and other compulsive behaviors temporarily change the experience
of painful emotions and body sensations, thereby providing a transitory sense of
relief. Often referred to as self-medication, this may be seen by the user as effec-
tively managing distress, thereby promoting a vicious cycle of addictive coping
strategies (Brown et al. 1996; Grant et al. 2006; Ouimette and Brown 2003; Volkow
2007). One study (Hien et al. 2010) found that reductions in the severity of PTSD
symptoms were likely to be associated with reduced substance use in those with
severe symptomotology. Results support the self-medication model and provide
empirical support for integrated interventions for PTSD and substance abuse. An
illustration of how this works is shown in Fig. 5.1.
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Fig. 5.1 Vicious cycle of mental health, substance abuse, and other compulsive behaviors for
emotional regulation. Illustration Copyright 2009 Brown, S. (Adapted from Steward & Conrad, 2002)
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The Link Between Substance and Behavioral Addictions

“Drunkenness–that fierce rage for the slow, sure poison, that oversteps every other con-
sideration; that casts aside wife, children, friends, happiness, and station; and hurries its
victims madly on to degradation and death.” Charles Dickens

Research suggests a strong neurobiological link between chemical and behavioral,
or process, addictions. Perhaps that is because the neurochemistry associated with
“reward” or “pleasure pathways” (Grant et al. 2006; Pallanti 2006; Volkow 2007)
in the brain lead to the same loss of control and negative consequences, whether it is
a drug or a behavior to which the person becomes addicted. Therefore, it is not the
substance itself that is addictive, but rather, the individual’s response to it. Not all
people who use substances become addicted, nor to common behaviors such as
gambling, yet they can both lead to similar patterns of misuse.

Research over the past decade has stressed the substantial co-morbidity of
impulse control disorders with mood disorders, anxiety disorders, eating disorders,
substance disorders, personality disorders, and with other specific impulse control
disorders (Hucker 2004). Addictions and compulsions, despite the planning aspects
involved, are also associated with a lack of impulse control and often follow similar
symptomatic cycles (Grant et al. 2006) as shown in Table 5.2

Table 5.2 Addictions, compulsions, and the similarities between them

Addictions and
compulsions

Symptoms and cycles

Alcohol and other
substance abuses

Preoccupation (obsession), anticipation (craving), mood
modification (regulation), continued use despite adverse
consequences, relapse, and potentially life-threatening medical
complications

Gambling Preoccupation, anticipation, mood modification, continued use
despite adverse consequences, and relapse

Shopping Preoccupation, anticipation, mood modification, continued use
despite adverse consequences, and relapse

Sex Preoccupation, anticipation, mood modification, continued use
despite adverse consequences, and relapse

Pornography Preoccupation, anticipation, mood modification, continued use
despite adverse consequences, and relapse

Binge-eating and food
restriction

Preoccupation, anticipation, mood modification, continued use
despite adverse consequences, relapse, and potentially
life-threatening medical complications

Compulsive exercising Preoccupation, anticipation, mood modification, continued use
despite adverse consequences, relapse, and potential medical
complications

Cutting, Skin picking and
hair pulling

Preoccupation, anticipation, mood modification, continued use
despite adverse consequences, relapse, and potential serious
medical complications
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The EMDR Therapy Approach—Treatment of PTSD
and Trauma

EMDR therapy is a comprehensive, integrative, A-rated and empirically validated
treatment for PTSD (American Psychiatric Association 2004; Department of
Veterans Affairs & Department of Defense 2004; National Institute for Clinical
Excellence 2005). Twenty-three clinical trials in peer-reviewed journals attest to
EMDR’s efficacy with PTSD and trauma (see Shapiro, 2014 for a review).

The recent World Health Organization (WHO) practice guidelines (2013) state
that EMDR therapy and trauma-focused cognitive behavioral therapy are the only
psychotherapies recommended for children, adolescents, and adults with PTSD. As
noted in the WHO (2013) practice guidelines, “[EMDR therapy] is based on the
idea that negative thoughts, feelings and behaviors are the result of unprocessed
memories. The treatment involves standardized procedures that include focusing
simultaneously on (a) spontaneous associations of traumatic images, thoughts,
emotions and bodily sensations and (b) bilateral stimulation that is most commonly
administered in the form of repeated eye movements. Like CBT with a trauma
focus, EMDR aims to reduce subjective distress and strengthen adaptive cognitions
related to the traumatic event. Unlike CBT with a trauma focus, EMDR therapy
does not involve (a) detailed descriptions of the event, (b) direct challenging of
beliefs, (c) extended exposure, or (d) homework” (p.1).

EMDR therapy has been found equivalent to prolonged exposure (PE) therapy
(Foa et al. 2007) and other cognitive behavioral therapies (CBT) in reducing PTSD
symptoms (e.g., Bisson and Andrew 2007). However, EMDR therapy has also been
found to be more efficient and more widely tolerated (has a lesser drop-out rate)
without the client’s need for 1-2 hours of daily homework as in prolonged exposure
(e.g., de Roos and De Jongh 2008; Ironson et al. 2002; Jaberghaderi et al. 2004; Lee
et al. 2002; Power et al. 2002).

As is true for all psychotherapies, the mechanism of action responsible for
EMDR therapy’s effectiveness is still unknown. A recent meta-analysis by Lee and
Cuijpers (2013) examined 26 randomized controlled trials (RCTs) comparing the
eye movement component of EMDR therapy to an exposure condition while par-
ticipants concentrated on a disturbing memory. Pre/post-differences for both con-
ditions demonstrated significant declines in standardized outcome measures,
negative emotions, and imagery vividness. Additional studies have examined the
effect of the eye movements in EMDR therapy and found that eye movements
enhance retrieval of episodic memories and increase recognition of true information
(Christman et al. 2003; Ricci 2006). One hypothesis regarding the development of
PTSD is the failure to process episodic memory, thereby leaving upsetting mem-
ories “stuck” in the past instead of being integrated into semantic networks
(Bergmann 2000, 2008; Stickgold 2002). For a more complete review of the
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hypothesized mechanisms of action involved in EMDR therapy, see Solomon and
Shapiro (2008).

The EMDR model of psychotherapy includes an 8-phase structured protocol that
integrates elements of psychodynamic, cognitive behavioral, experiential, inter-
personal, and body-oriented therapies (Shapiro 2001). EMDR therapy’s theoretical
orientation is based on the Adaptive Information Processing model described below
(op. cit.).

Theoretical Basis of EMDR Therapy: The Adaptive
Information Processing Model (AIP; Shapiro 2001)

“A long habit of not thinking a thing wrong, gives it a superficial appearance of being
right.” Thomas Paine

The Adaptive Information Processing (AIP) model explains clinical phenomena,
predicts successful treatment effects, and guides the overall practice of EMDR
therapy across its wide range of therapeutic applications (Shapiro 2001). It asserts
that the brain possesses an intrinsic ability to process information in the moment,
interpreting and integrating current perceptions within the existing memory net-
works. The brain also processes distressing memories to an adaptive resolution.
However, high levels of disturbance can interfere with the brain’s natural infor-
mation processing capabilities not only in the moment but also later when cues or
triggers reactivate the disturbance.

According to the AIP, symptoms are a result of dysfunctional, physiologically
stored, unprocessed memories. Some, or all, parts of the memory (imagery, emo-
tions, body sensations, thoughts, beliefs, attitudes, and perceptions) remain frag-
mented in present time, distorted, and unassimilated into the more adaptive memory
networks. These distortions can negatively influence an individual’s thoughts,
feelings, and behaviors until reprocessed and integrated into a more adaptive state.

Current situations can trigger these memories causing the individual to experi-
ence the disturbing stored affects and perspectives. This in turn influences their
perceptions of the present. Externally, a trigger can be a sight, sound, smell, person,
or event. Internally, a trigger can be an emotion, body sensation, mood, or dream.
The purpose of EMDR therapy is to access the traumatic material, activate the
information processing system, and allow the brain to move the dysfunctionally
stored material into a more adaptive, present-oriented state.

EMDR therapy distinguishes between “Big-T” and “small-t” traumas. When
diagnosing PTSD, Big-T traumas are those designated as Criterion A events
(American Psychiatric Association 2013). Examples that might cause intense fear,
helplessness, or horror include: experiencing, witnessing, or hearing about
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something that is an immediate threat to one’s own or a loved one’s life or safety.
Physical and emotional abuse, or sexual assault or abuse, domestic violence,
vehicular accident, combat, terrorism, and natural disasters are commonly identified
Big-T events. However, a person can also be severely affected by more ubiquitous,
adverse life experiences (small-t life events) such as attachment or attunement
problems with parents, and/or siblings, bullying in school, peer problems, the death
of a pet, parent’s divorce, or the breakup of a romance. In EMDR therapy,
unprocessed memories of trauma and other adverse life experiences are viewed as
foundational to a wide range of pathology.

In support of this concept, 832 surveyed people (Mol et al. 2005) reported that
their PTSD symptoms were more related to common distressing life events than to
Criterion A events. The conclusion of the researchers was that the more everyday
disturbing life events can generate at least as many PTSD symptoms as events
designated as “traumatic” according to Criterion A (op. cit.). In EMDR therapy,
these adverse experiences may be referred to as small-t traumas not because they
are less traumatic, but because they are so common in our experience that they are
frequently overlooked as a cause of later problems (Shapiro 1995, 2001, 2007b).
Small-t traumas include some of the adverse childhood experiences previously
described by Felitti et al. (1998). EMDR therapy entails identifying, accessing, and
reprocessing Big-T and small-t memories that are identified as the foundation of the
dysfunction.

Mental Health and Substance Abuse Through the Lens
of the AIP

Case Conceptualization

Most of the current randomized controlled research on EMDR therapy focuses on
the treatment of PTSD (Lee et al. 2002). However, a growing body of case studies
using EMDR therapy for other mental disorders and addictions reveals a history of
trauma and other adverse life experiences as contributing factors.

Examples of diagnoses and disorders other than PTSD that were treated with
EMDR therapy include:

• Body dysmorphic disorder (Brown et al. 1997)
• Borderline personality disorder (Brown and Shapiro 2006)
• Choking phobia (de Roos and de Jongh 2008; Schurmans 2007)
• Deliberate self-harm (McLaughlin et al. 2008)
• Domestic violence perpetration and victimization (Stowasser 2007)
• Eating disorders (Beer 2005; Bloomgarden and Calogero 2008)
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• Obsessive compulsive disorder (Whisman 1997; Whisman and Keller 1999)
• Phobias (de Jongh 2003; de Jongh and ten Broeke 2007)
• Panic disorder (Fernandez and Faretta 2007; Feske and Goldstein 1997;

Whisman 1997)
• Pathological gambling (Henry 1996)
• Phantom limb pain (Russell 2008; Schneider et al. 2007; Tinker and Wilson

2005; Wilensky 2006)
• Sex offender treatment (Ricci 2006; Ricci et al. 2006).
• Social phobia (Sun and Chiu 2006)
• Substance use disorder (Brown et al. 2015; Hase et al. 2008; Marich 2009,

2010; Popky 2005; Shapiro et al. 1994; Vogelmann-Sinn et al. 1998; Zweben
and Yeary 2006)

Controlled research is needed in all these areas to further determine the efficacy
of EMDR therapy with these diagnoses that are implicated as causal or related to
substance abuse and compulsive behaviors. However, based on this emerging lit-
erature, it does not seem to be a question of whether to consider using
EMDR therapy to treat complex disorders with a basis in trauma and other adverse
life experiences, but rather when, how, and with whom.

Eye Movement Desensitization and Reprocessing (EMDR):
Principles, Protocols, and Procedures

“Man is made by his belief. As he believes, so he is.” Goethe

EMDR therapy is taught worldwide to licensed clinicians through, for example, Eye
Movement Desensitization and Reprocessing International Association (EMDRIA),
EMDR Ibero-America, and EMDR-Europe approved Basic Training providers.
These trainings tend to be a minimum of 6 full days of instruction and practicum
with an additional 10 hours of consultation.

EMDR therapy uses a 3-prong approach within an 8-phase model to sequentially
target:

(1) past experiential contributors that laid the groundwork for the current
symptoms;

(2) present triggers that activate current cognitive, affective, and/or somatic
symptoms; and

(3) future desired states and behaviors. (see Table 5.3).

Following the principles of the AIP, EMDR therapy is a treatment that recog-
nizes that false negative beliefs or Negative Cognitions (NCs) about oneself result
from dysfunctionally stored, unprocessed memories and the attendant emotions,
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Table 5.3 Overview of EMDR therapy phases (Shapiro 2005)

Phase Purpose Procedures

1. Client history Collect background information
Assess suitability for EMDR
Identify-specific treatment targets
from history

Standard history taking keeping
the AIP in mind
Review EMDR
inclusions/exclusions/client
resources
Elicit: (1) past events related to
symptoms, (2) present-day
triggers, and (3) future desired
outcomes

2. Preparation Prepare clients for EMDR
processing
Stabilize and increase access to
positive affects

Educate about symptom
development
Teach stabilization techniques
such as a “safe/calm place”

3. Assessment Activate the chosen targets for
reprocessing

Elicit the following:
Distressing image
Negative belief currently held
(assess SUD 0–10)
Desired positive belief (assess
VOC 1–7)
Current emotions
Current physical sensations

4. Desensitization Process past experiences and
current triggers to an adaptive
resolution (SUD of 0)
Fully desensitize all channels
Incorporate positive future
templates

Process past, present, future
Standardized EMDR protocols,
including sets of bilateral
stimulation, allow for spontaneous
emergence of insights, emotions,
sensations, and other memories
If processing becomes blocked,
use Cognitive Interweave to
activate more adaptive information
“Stay out of the way” of client’s
natural processing

5. Installation Increase connections to positive
cognitive networks
Increase generalization effects
within associated memories

Have client identify the best
positive cognition (initial or
emergent)
Continue processing until positive
cognition is a 7 on the VOC scale

6. Body scan Complete processing of any
residual distress associated with
target

Concentration on physical
sensations and processing any
residual distress

7. Closure Ensure client stability at the end
of an EMDR session whether
completely reprocessed or not

Use relaxation or guided imagery
to leave client in comfortable state
to leave office
Ask client to monitor what
happens between sessions

8. Reassessment Evaluation of treatment effects to
ensure comprehensive
reprocessing

Explore what has emerged since
last session by re-accessing the
previous target
Evaluate integration after all
targets processed

Reprinted with the permission (c) EMDR Institute, Watsonville, CA
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body sensations, and behavioral patterns they can generate. NCs are clustered under
the headings of Responsibility, Safety, and Choices. These negative beliefs are not
the cause of the dysfunction; they are a symptom of the unprocessed memories at
the root of pathology. Rather than directly challenging the beliefs, as in cognitive
behavioral therapy (CBT) for example, EMDR therapy identifies these core, irra-
tional, negative beliefs along with the memories that give rise to them. The desired
Positive Cognitions (PCs) that the client would prefer to believe and feel are true
are also identified and are measured at a “gut level” by the Validity of Cognition
(VOC) scale. For genuine change to occur, the memories generating for example,
the incorrect belief, “I am not good enough” must be fully reprocessed at cognitive,
affective, and somatic levels such that the correct belief, “I am fine the way I am” or
“I am good enough” is integrated into the nervous system until experienced as true
at a “felt-sense” level.

The Use of Bilateral Stimulation in EMDR Therapy

EMDR therapy’s Standard Protocol incorporates alternating bilateral stimulation
(BLS) of the senses using preferably eye movements, or tactile taps or audio tones.
BLS is used during the preparation Phase 2 to install and/or strengthen and enhance
any needed client resources and positive affective states, such as in the Safe/Calm
Place exercise. Short and slow sets of BLS are used to strengthen and enhance
positive resources, rather than access and activate potentially associated negative
material, which may occur naturally when faster and longer sets BLS are
conducted.

EMDR therapy is organized around the principles of a client-centered model,
meaning the client’s internal pathways for healing override the interpretations and
directives of the therapist. In EMDR therapy, clinicians do not assume they know
the precise way the client needs to heal because the client’s memories are linked in
ways that are not always evident to the clinician or the client. Within the desen-
sitization and reprocessing Phases 4–6, the clinician utilizes standardized protocols
that encourage and support the client’s internal associations regarding their targeted
memories.

During desensitization and reprocessing (phases 4–6), longer and faster sets of
BLS are used to access, activate, desensitize, and reprocess the distressing elements
of the target. This type of purposeful activating, accessing, and moving of material
liberates a person’s previously painful or disturbing reactions and behaviors.
Reprocessing continues until the material is integrated and a coherent narra-
tive emerges in present time. This resolution allows the person’s own intrinsic
drives toward mental, physical, and spiritual health to emerge and take the place of
addictive patterns.
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The Treatment of Co-occurring Disorders with EMDR
Therapy

The concept of a tri-stage model for treating complex trauma was first introduced
by Pierre Janet in 1907 and then again by Judith Herman in 1992. The tasks of this
type of model are (1) safety and stabilization; (2) trauma processing and mourning;
and (3) reconnection and reintegration (Herman 1992; Janet 1907). Relapse pre-
vention for addiction is an essential part of Janet’s and Herman’s 3rd stage, and
EMDR therapy’s 2nd and 6th phases, primarily. Please note that with complex
treatment populations, neither the phases of EMDR therapy’s 8-phase Standard
Protocol nor the stages of the 3-stage complex trauma model are rigid or discrete,
but continually intertwine and overlap as needed throughout treatment.

EMDR therapy is highly effective and efficient. However, it is also emotionally
evocative in the initial phases and potentially poses an additional, though tempo-
rary, risk of relapse with addiction. Therefore, initial and concurrent attention to
safety, support, and resources is paramount. Clients and family members need
thorough education about the relationship between trauma and addiction. The
therapist explains that EMDR therapy conceptualizes cravings and the use of
substances or other behaviors as symptoms resulting from unresolved trauma.
Nightmares, flashbacks, and hyper-arousal, for example, can trigger the desire to
medicate with drugs and/or alcohol (National Child Traumatic Stress Network
(NCSTN) 2008; Steward and Conrod 2003). It is proposed that once EMDR
therapy reprocesses disturbing traumatic memories they will no longer hold any
physical, emotional, or cognitive distress, and there will be less interest in and need
for self-medication, thereby ultimately reducing the risk of relapse. Not all psy-
chiatric disorders are life threatening, but because substance use and abuse can be, it
is recommended that EMDR therapy is conceptualized and administered as a
tri-stage model within its established 8-phase Standard Protocol.

Tasks of a Phased, Integrated Model of EMDR Therapy

STAGE ONE (Phases 1 and 2 in EMDR Therapy)

History, assessment, motivation, safety, and stabilization

• Safety and stabilization skills (Najavits 2002; Shapiro 2001)
• Motivation (Miller and Rollnick 1991; Prochaska and DiClemente 1983)
• History gathering and diagnostic assessment
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Phase 1 of EMDR Therapy: History

Client history is gathered with the AIP in mind, using the designated 3-prong
approach to identify (i) the past experiences causing the dysfunction, (ii) the current
situations triggering disturbance, and (iii) skills needed for adaptive future func-
tioning. It is just as important to identify, strengthen, and enhance internal and
external resources to which the client has access, as it is to uncover adverse
experiences. This ensures that the client will be prepared for the reprocessing
phases of memory work. Reprocessing is defined as unlinking maladaptive con-
nections and forging positive neurophysiological connections between the targeted
memory and more adaptive networks. If the client does not have access to positive
memory networks, there may be little to connect their dysfunctionally stored
material to and reprocessing would not be expected to go smoothly or
speedily (Shapiro 2001).

Clinicians are cautioned to gather history slowly when presented with lifelong,
complex trauma cases in order to minimize the potential triggering of highly
charged emotional material. Gradual, paced history taking is preferred, as “too much
too soon” can increase the risk of relapse. The following guidelines are recommended:

• Assess for and provide any needed self-control or affect management techniques
• Gather the client’s bio/psycho/social history including mental status, strengths,

chronological trauma history, PTSD, anxiety, and depressive symptoms
• Assess for the presence of co-occurring disorders
• Initially screen for dissociative disorders using the Dissociative Experiences

Scale (DES; Bernstein and Putnam 1986) and if indicated, seek a more formal
diagnostic assessment for dissociation such as the Structured Clinical Interview
for Dissociative Disorders (SCID-D; Steinberg et al. 1990). It is important to
note that the presence of a dissociative disorder is contraindicated for treatment
using EMDR therapy without both the specialized expertise of the clinician and
readiness of the client (Forgash and Copeley 2008; Shapiro 2001)

• Elicit a detailed history of substance use/abuse/dependency/addiction and
behavioral compulsion

– Note all substances used and pattern of use, e.g., binge, regular use,
increasing amounts, and maintenance

– First use: “What was happening at the time client first started using?”
– Assess current triggers and urges to use substances or other addictive

behaviors
– Assess relapse patterns

• Evaluate past treatment attempts and outcomes
• Assess level of readiness for treatment: precontemplation, contemplation,

preparation, and action (Miller and Rollnick 1991; Prochaska and DiClemente
1983)
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• Educate the family about the nature of addiction as a brain disorder and
untreated trauma’s contributing role—this is considered a key to successful
treatment

• Assess level of support from family, friends, and co-workers—each family
member’s role in either supporting or undermining the treatment process should
be assessed, addressed, and treated, whenever possible (Shapiro 2007)

Case Example: PTSD, Bipolar Disorder, Marijuana and Alcohol Abuse,
and Compulsive Use of Pornography

Sheila referred her 33-year-old husband John (not their real names) for EMDR
therapy because she had become fearful about his “rapidly deteriorating emotional
state.” She reported that during the last 6 months he had become increasingly more
depressed, anxious, withdrawn, physically and emotionally abusive, and expressed
occasional suicidal ideation and intent. His marriage was at risk of failure.

John reported that 1 year ago he had attended a family gathering where he
unexpectedly saw an older cousin who had molested him between the ages of 11
and 13. He had not seen that cousin in 10 years and thought he had “already dealt
with the molestation.” He was upset to find he was still powerless over his reac-
tions. His parents dismissed his distress by asking him why something from “such a
long time ago” would bother him now. Admittedly attempting to “deal with” the
symptoms listed below, John self-medicated with alcohol and marijuana and
pornography on and off since the sexual offenses made against him during his early
adolescence. These behaviors and moods again escalated after encountering his
cousin and were now threatening his job and marriage.

John’s History

Presenting Symptoms

• Sleep disturbances
• Severe marital discord with emotional and physical rage outbursts
• Mood swings
• Self-injurious impulses
• Compulsive use of pornography
• Marijuana and alcohol abuse

Past: To be reprocessed during initial stage of the 3-prong protocol

• Family history of alcoholism, depression, and suicide.
• Extreme parental mis-attunement and emotional neglect, e.g. John’s isolated,

unsafe conditions at home frightened and overwhelmed him. When he tried to
communicate his fear to his parents, they minimized him and told him “how
easy he had it compared to them”.
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• This ongoing invalidation was later revealed as the earliest contributor for the
present-day over-reactivity to wife’s communications with him.

• Extended periods of isolation and loneliness.
• Sexual assault from age 11 to 13 by his 18-year-old male cousin.

John reported that his preoccupation with pornography and substance abuse
emerged in his early teens, shortly after the molestation began. This is the most
commonly reported temporal relationship between trauma and substance abuse
(Steward and Conrod 2003).

Early relational mis-attunement, poor attachment, parental neglect, and extended
periods of isolation would be expected to decrease John’s developing ability to
manage affect in childhood and into adulthood (Perry 1999; Schore 2002; Siegel
1999; Van der Kolk et al. 1996). The Adaptive Information Processing (AIP) model
would see John’s symptoms as being an expression of his genetic, environmental,
and experiential factors that fostered the later development of his mood disorders
and substance abuse (Felitti et al. 1998; Shapiro 1995, 2001).

The negative, irrational beliefs or Negative Cognitions (NCs) that often emerge
from a history such as John’s are a focus of treatment in EMDR therapy. Both the
SUD level and the VOC rating are re-assessed and re-measured after the repro-
cessing and installation phases 4–6 of EMDR therapy. A decrease in the SUD rating
to “0” or ecological validity associated with the memory, along with an increased,
felt-sense rating of the VOC to a 7, indicates a positive treatment effect as a result of
reprocessing traumatic material in EMDR therapy.

John’s negative belief clusters related to the sexual assault are listed below. Each
belief was targeted through the complete 3-prong approach of past contributors,
present triggers, and desired future states and behaviors (Table 5.4).

Present triggers: To be processed during the second phase of the 3-prong
protocol

1. Feeling “criticized”
2. Feeling “misunderstood” and “not able to be heard”
3. Feeling “unimportant” to his wife

Table 5.4 John’s negative and positive cognitions and cluster types

Negative cognitions (NC) Positive cognitions (PC) Cluster types

“I am permanently damaged” “I am fine as I am” Responsibility

“There’s something really wrong with me” “I am fine as I am” Responsibility

“I’m not safe” “I can keep myself safe now” Safety

“I can’t trust” “I can learn to trust” Safety

“I am powerless” “I have choices now” Choices

“I can’t stand it” “I can handle it” Choices
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Phase 2 of EMDR Therapy: Preparation

Safety, stabilization, and resource development

Readiness for EMDR therapy reprocessing (Phases 4–6) includes:

• The ability to access and use safe coping skills (Najavits 2002; Shapiro 1995,
2001) to soothe high levels of distress

• The ability to have a dual awareness of the past traumatic material while still
maintaining present-moment orientation

• The willingness to engage available resources such as a 12-step program, sober
living, family, and/or other personal support systems—this is crucial when
clients are still using substances

• Sobriety of at least 30 days or until symptoms of withdrawal are minimized,
whenever possible—this recommendation has exceptions, see the section “Early
Trauma and Other Adverse Life Experiences Treatment in Addictions:
Guidelines and Exceptions” later in this chapter

Safety and stabilization with any population comes first in treatment, but because of
the potentially evocative nature of EMDR therapy, and the risk for relapse with
co-occurring disorders, the timing of the reprocessing (phases 4–6) is carefully
assessed. When EMDR therapy is used to treat single incident traumas, such as a
motor vehicle accident, dog-bite, or a one-time assault, reprocessing with EMDR
therapy can be an exceedingly brief, effective intervention consisting of 1–3
(90-min) sessions (Marcus et al. 1997; Rothbaum 1997; Shapiro 2001). There are
also clients who have strong personal strengths and resources who may not need a
lengthy preparation phase. Sobriety and self-soothing are often enough to move
forward into trauma processing when clients have less complex histories.

For clients with complex trauma histories

For those who have confounding variables of long-term, complex childhood
trauma, and exhibit a more severe and chronic course of symptoms, extensive
preparation is strongly recommended to promote the safest trauma reprocessing
experience. Here, reprocessing with EMDR therapy may have both a longer
preparation phase and longer reprocessing phases.

Additional resource development is needed when clients are missing resources
that may interfere with their ability to tolerate reprocessing. Resource Development
and Installation (RDI; Korn and Leeds 2002), for example, which accesses and
incorporates a variety of positive affective and somatic states, can accomplish this.
Other grounding and self-soothing exercises may include visualizations in which
people are able to imagine themselves behaving in a more positive, adaptive way.
This manner of preparation for trauma treatment is a variation of the 3rd-prong, or
Future Template, of EMDR therapy.

More structured interventions may be integrated with EMDR therapy in envi-
ronments where group work or more intensive individualized preparatory experi-
ence is needed prior to individual trauma processing, for example: Seeking Safety
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(Najavits 2002), Motivational Interviewing (M.I.; Miller and Rollnick 1991),
Desensitization of Triggers and Urge Reprocessing (DeTUR; Popky 1998), and
Dialectical Behavior Therapy (DBT; Linehan 1993).

John’s Preparation

Personal strengths and resources

• Creative and artistic
• Intelligent
• Sensitive and warm
• Long-term friendships from high school
• Supportive wife

Resources needed

• Ability to self-soothe (Safe Place)
• Willingness to commit to sobriety

When John initially sought treatment, he was not sober and had suicidal thoughts.
Substance abuse can confound assessments and trigger or prolong symptoms;
therefore, a psychiatrist conducted a medical evaluation and concluded, in collab-
oration with the treating therapist, that John required medically managed stabi-
lization prior to initiating any trauma processing with EMDR therapy. John agreed
to take medication and enter into a course of sobriety to allow the clinical picture to
clear. He was able to remain clean for 30 days and the co-occurring Bipolar, PTSD,
and Substance Use Disorders were confirmed.

John was now able to demonstrate, along with other self-soothing techniques, his
use of the Safe/Calm Place exercise and an ability to shift from a state of high
distress to a state of calm. This, along with his sobriety and medical stabilization,
allowed the client and clinician to move forward and reprocess his first EMDR
therapy target.

STAGE TWO (Phases 3–6 in EMDR Therapy)

Phases 3–6 in EMDR Therapy (assessment, desensitization, installation, body scan)
use the 3 prongs of past, present, and future

• Assess, desensitize, and reprocess all past adverse life experiences and present
symptoms and triggers until they no longer cause cognitive, affective, or somatic
distress

• Teach necessary skills and imaginally rehearse future reactions and behaviors
with BLS in order to develop future templates for more adaptive choices
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Phase 3 of EMDR Therapy: Assessment

John collaborated in his treatment planning, and with the clinical agreement of his
therapist, chose the first of the sexual assaults against him as his first target for
memory reprocessing.

Setting up and activating the target

• Identify the most disturbing image associated with the event:
The first time he was held captive in a closet and sexually assaulted by his older
cousin

• Identify the irrational negative belief (NC) related to the event:
“There’s something really wrong with me”

• Identify the desired positive, more accurate belief (PC):
“I’m fine the way I am”

• Assess the Validity of Cognition (VOC) with the image held in mind, on a scale
of 1–7, where 1 feels totally gut-level false and 7 feels completely gut-level true
now:
John reported a VOC of 2

• Assess the Subjective Units of Distress (SUD) on a scale of 0–10, where 0 is no
disturbance and 10 is the highest disturbance imaginable:
John reported a SUD of 9

• Identify where in the body the distress is noticed:
John reported tightness in chest, nausea, stomach cramping, and “head
spinning”

Phase 4 of EMDR Therapy: Desensitization

The desensitization and reprocessing phases use an initial set of 18-24 eye-movement
passes while asking the client to mindfully “just notice” what is emerging during and
between sets. The length of subsequent sets of eye-movements is based upon the
clinician’s assessments of the client’s affective and cognitive responses. A deep breath
is taken when BLS is stopped, and the client then reports what is being experienced.
The clinician then helps guide the client to the focus of attention for the next set. After
approximately 20 sets, John stated with clear conviction that he was only 11 years old,
that his cousin was “almost an adult” at 18, and that he could not imagine an
11-year-old child “causing or being responsible for their own molest.” He also noted
that the “absence of his parents’ supervision” during much of his childhood left him at
greater risk for exploitation. Clearing those networks revealed John’s additional NCs
such as “I’m unimportant” and “I can’t trust” and the insight that he inappropri-
ately managed “feeling misunderstood or unduly criticized” by becoming explosive
and abusive toward his wife.
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The Treatment of Present Triggers and Urges to Use

John’s present triggers and urges to use alcohol, marijuana, pornography, and
verbally abuse his wife were reprocessed. It should be emphasized that in order to
prevent relapse, it is also necessary to reprocess any other early memories and their
triggers that might contribute to setting the groundwork for pathology (Table 5.5).

When exploring John’s triggers, they were revealed to be directly associated
with the experiences and emotions he had first felt as a child in response to his
parents’ behavior. His parents’ insensitive responses to him frequently left him
feeling misunderstood, unheard, unimportant, and extremely frustrated.

In EMDR therapy’s Standard Protocol, triggers are identified and reprocessed as
an individual EMDR target. For example, the “feeling of being misunderstood” was
set up as follows:

Target image Arguing with his wife

NC I’m not important
PC I am important and deserve to be heard
VOC 3
Emotions Extreme frustration, anger, sadness, fear
SUD 8
Location Tightness in chest and stomach

The target was reprocessed to SUD of 0 and VOC of 7 with clear body scan.
As a result, John saw that his parents were “good people” who often commu-

nicated with criticism due to their own anxiety, not his shortcomings. They also left
him alone for long periods of time because both worked long hours to support the
child they loved, not because he was unimportant. These clarifications sponta-
neously emerged during reprocessing and were keys to John’s establishing positive,
loving connections within and for himself and for his wife.

Additional outgrowths of reprocessing included desensitization of his triggers.
They no longer activated his urge to use substances or pornography and his nervous
system was cleared of the old feelings associated with the belief that he didn’t
matter. As expected, he also no longer incorrectly perceived his wife’s intentions as
critical, demeaning, or mistrustful. John was then able to respond more appropri-
ately and non-defensively to her communications and her needs and their marriage
improved.

Table 5.5 Triggers and addictions of choice

Triggers Addiction of choice

Perception of being criticized Marijuana (calming)

Feeling misunderstood Marijuana, alcohol (calming, and to relieve tension)

Social events Marijuana and alcohol (felt more social)

Loneliness and isolation Pornography (felt more connected)
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Phase 5 of EMDR Therapy: Installation

Once a SUD of 0 (or with some ecological exceptions, a 1) is reported, installation
of the PC is continued until a VOC of 7 is reached. John’s original NC was, “It’s
my fault.” John’s PC evolved into, “I was just a child; it wasn’t my fault” and was
reported to be felt at a VOC of 7.

Phase 6 of EMDR Therapy: Body Scan

During the body scan the client brings up the original target, their positive belief, and
scans their body for any remaining distress or sensation. If anything even slight is
reported, reprocessing continues until no remaining discomfort or body sensations can
be identified. John reported he was clear and had no remaining bodily distress.

Future Template: At this point, if possible, a future imaginal rehearsal can be con-
ducted. In John’s case, he was asked to think about a future time that he might run into
his cousin and notice whether he sensed any distress connected with that possibility.
John was able to imagine the scene without much problem, until the therapist tested his
Future Template by suggesting that he visualize his cousin chatting with another young
male family member. This triggered some distress and feelings of protectiveness toward
the younger male family member. John stated that, as an adult, he would do whatever
might be necessary to keep a child safe from his cousin. The visualization was continued
until John could imagine himself thinking, feeling, and behaving as he wished: calmly
and assertively with no physical, emotional, or cognitive disturbance.

Phase 7 of EMDR Therapy: Closure

Close down complete or incomplete sessions by using the Safe/Calm Place and
positive resources developed and strengthened by the client in the preparation phase
of EMDR therapy. John’s session, having arrived at a SUD of 0 and VOC of 7 with
a clear body scan, was closed down safely. The desensitization and reprocessing of
his triggers and Future Templates would come at later sessions. John left the session
confident in the truth of his words, “I was just a child; it wasn’t my fault.”

Phase 8 of EMDR Therapy: Re-evaluation

Treatment targets are re-evaluated at the following session to see whether any
change has occurred. The client is asked to “bring up the memory” that was worked
on and “notice what comes up for you today.” If the client reports any distressing
imagery, thoughts, feelings, or body sensations, they are reprocessed until complete
(SUD of 0, VOC of 7) using the same procedures noted during assessment and
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desensitization. When no further disturbance is reported, Phase 3 is revisited and
the next target in the treatment plan is selected.

At John’s follow-up visit, the target was reassessed and remained at a SUD of 0,
a VOC of 7, with a clear body scan. He also reported he experienced a sense of
“lightness” between sessions when he would think of the molestation, as if the
weight of a boulder had been lifted from his chest.

STAGE THREE All Phases of EMDR Therapy’s 8-phases
and 3-prongs

Reconnection, Integration, and Relapse Prevention

Reconnection and reintegration takes place in all phases of EMDR therapy. When
traumatic memories are successfully reprocessed and one’s personal strengths and
resources are fully accessible, this then allows for the freedom to be a more honest,
open, and authentic “self.”

Stage 3 involves and may result in:

• A felt-sense of integration with oneself, along with an enhanced ability to
connect or reconnect with others which is believed to be a natural result of
reprocessing and integrating distressing material

• Preparation of the neural networks for future adaptive action—without the use
of substances or other self-destructive behaviors

Future Template: 3rd-prong of the 3-prong Protocol

Use of the Future Template (imaginal rehearsal) gives clients an opportunity to
systematically imagine the future, as if running a movie, focusing on potentially
relapse-triggering situations, people, places, rituals, and/or internal states. These
targets are reprocessed with bilateral stimulation until they can be imagined without
distress and the positive, self-referencing statement (e.g., “I am deserving”) feels
true at a “felt-sense” level.

The therapist asks: “With respect to these issues, how would you like to see
yourself thinking, feeling, and behaving in the future?”

• Calm and rational communications with wife
• Able to hear and receive feedback without interpreting it all as critical
• Clean and sober from substances and pornography
• Able to be alone or connect with others and be comfortable either way

John’s Future Template Target: Remaining calm when in disagreement with his
wife.
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John was asked to imagine a movie scene of he and his wife disagreeing about
the social plans she made without first consulting him. This triggered his belief, “I
don’t matter” along with anger and tension in his chest. The image, emotion, and
body sensation were reprocessed until he reported they were neutral and no longer
disturbing. Asked if there was any level of urge to use substances at the thought of
arguing with his wife, John said, “No.” It is expected that successful use of the
Future Template will lower the risk of relapse because it reduces or eliminates
identified motivators to self-medicate.

Early Trauma and Other Adverse Life Experiences
Treatment in Addictions: Guidelines and Exceptions

Treating clinicians must be experienced as both chemical addiction and behavioral
compulsion specialists in addition to EMDR therapy, or be under close supervision of
someone with those qualifications. The common guideline in addiction treatment has
been to wait for a period of stabilization and sobriety, generally 30 days, before
working through disturbing memories. However, although there clearly are risks in
treating trauma prior to sobriety or early in recovery, there are also cases where
reprocessing a traumatic memory can reduce the risk that unresolved trauma will
interfere with attempts to sustain sobriety (Zweben and Yeary 2006).

Case Example: EMDR Therapy Before the Client Has
Attained Sobriety

Jeannie (not her real name) had a rocky childhood with adoptive parents who had
decided, “They really didn’t want a child after all.” She was physically cared for but
was emotionally neglected and verbally berated. An alcoholic, sex, and cocaine
addict since her teens, she was now 41, married, with a teenage son.

At 15 years of age, Jeannie’s parents, who often fought violently with one another,
went through a bitter divorce. She blamed herself for their marital failure since she was
often the subject of their fights. Jeannie lived with her mother who made it clear that
she was not to open the door to her father if she was not present. Her father, who
suffered from severe emphysema, came by one day hauling his oxygen tank behind
him. He became angry and escalated into a rage when Jeannie refused to open the door.
The angrier he got the more impaired his breathing became. Terrified of her mother,
Jeannie did not let him in. Later that week, her father was hospitalized and died shortly
thereafter. She blamed herself for his death and her mother blamed her as well. Jeannie
soon began to use substances to cope with her perception of these childhood events,
and her addictions quickly spiraled out of control. She found herself unable to manage
without the use of substances.
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Jeannie had numerous previous attempts at counseling and sobriety, but when
sober, the flashbacks and anxieties stemming from her childhood overwhelmed her.
After several months of phased preparation: teaching safe coping skills, strength-
ening inner resources, and developing emotional management skills, she was still
unable to establish sobriety for more than a few days and could not maintain a
serious recovery program. While sobriety is preferable before beginning EMDR
therapy reprocessing phases, in Jeannie’s case the therapist and client collabora-
tively decided to proceed and target her belief that she was responsible for her
father dying, in the hope that lessening the distress of that memory would promote
her efforts at sobriety.

The reprocessing was successful within two sessions and freed Jeannie from her
26-year belief that she caused her father’s death. She also came to know that the
way her parents treated her in childhood was not because something was wrong
with her, but was a consequence of her parents’ own issues which were not her
fault. With these deeply felt perceptual changes, Jeannie was finally able to enter
into and sustain recovery. She said that resolving that experience had given her
hope that the remainder of her traumatic past could be reprocessed as well. It took
over a year to target her remaining issues with one relapse early in recovery. Jeannie
is now in her tenth year of uninterrupted sobriety.

An Integrated Trauma Treatment Program (ITTP) Using
EMDR Therapy and Seeking Safety in an American Drug
Court Program

An Integrated Trauma Treatment Program (ITTP; Brown et al. 2015) combining
two evidence-based, empirically validated treatments: EMDR therapy (Shapiro
2001) and Seeking Safey (Najavits 2002), was implemented as an enhancement to
the Thurston County Drug court program in Olympia, Washington, which previ-
ously had no trauma-focused component. The ITTP included 3 phases (early,
middle, and later recovery) over a period of 12–18 months and offered treatment in
lieu of incarceration to nonviolent individuals arrested for drug-related offenses.
Data was collected from 220 participants from 2004–2009. Since unresolved
trauma is believed to underlie addiction, the objective of the ITTP was to determine
if adding a trauma-specific treatment component to the program as usual
(PAU) would improve program outcomes such as graduation and recidivism. Drug
court program completion and graduation are the strongest predictors of lower
post-program recidivism rates (National Institute of Justice 2006).

Seeking Safety (SS) is a manualized, CBT-based treatment program for PTSD and
substance abuse that focuses on the present rather than delving into past trauma. SS can
be conducted as a group intervention or individually by trained, non-licensed support
staff. SS has demonstrated signficant treatment effects (Hien et al. 2010; Najavits and
Hien 2013). See www.seekingsafety.org for a comprehensive list of SS studies. SS is
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listed as a Best Practice through the Substance Abuse and Mental Health Services
Administration (SAMHSA 2005) and is composed of 25 topics that provide education,
safety skills-building, and stabilization techniques. Same-gender groups were a
mandatory addition to the PAU for those endorsing a trauma history. Fifteen
pre-selected topics were used in the ITTP as a more formal part of Phase 2 in EMDR
therapy (Preparation, Safety, and Stabilization) to prepare participants for individual
trauma treatment with EMDR therapy, including exploration and reprocessing of past
trauma. Completion of all SS groups was required prior to receiving voluntary EMDR
therapy. Participants’ sobriety was assessed via random urine drug screens throughout
the entirety of the drug court program.

Out of the 220 participants assessed with either the Clinican Administered
Posttraumatic Stress Scale (CAPS; Blake et al. 1995) or the Detailed Assessment of
Posttraumatic Stress (DAPS; Briere 2001), 68 % endorsed a criterion A trauma
sometime in their life. Program graduation outcomes revealed that participants in
the PAU who did not endorse any trauma history graduated at a rate of 60 %. Those
who endorsed trauma and completed the Seeking Safety portion of the ITTP but
declined EMDR therapy, graduated at a rate of 57 %. Those who went on to
complete EMDR therapy, graduated at a rate of 91 %. Post-program recidivism
rates were 10 % for PAU graduates, 12 % for those receiving EMDR therapy and
33 % for those completing SS groups but declining individual EMDR therapy.

Case Example of Drug Court Participant

One Drug court participant, Tom, (not his real name) had been arrested 14 times for
felony drug possession. He was in his third, and final, Drug court program
opportunity when EMDR therapy was introduced. His history revealed two alco-
holic parents, and other adverse childhood experiences, including his father’s early
death from cancer. Tom’s substance abuse began in adolescence and included
alcohol, marijuana, and his primary drug of choice: methamphetamine. At the age
of 31, Tom and his brother were cross-country tractor-trailer truck driving partners.
They engaged in a bitter argument while driving drunk. In a fit of rage, Tom’s
brother unbuckled his seat belt and stepped out of the truck as it was going 65 miles
(105 km) per hour. He died in Tom’s arms at the side of the road.

Tom blamed himself for his brother’s death. His addictions increased and led to
the loss of his family, business, and freedom. Tom never had treatment for his
traumatic past, nor did he know that unprocessed adverse experiences fueled his
addictions. Successfully targeting and reprocessing the death of his brother with
EMDR therapy was the beginning of a long-lasting recovery for Tom, now 12 years
sober. One of the first successful participants of the ITTP, Tom has been an avid
spokesperson and role model for the program and often speaks publically to inspire
other Drug court participants.
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The following case example illustrates the importance of considering small-t
traumas, or adverse life experiences, as well as the Big-T traumas when treating this
population.

Case Example: Co-occurring Panic and Substance Use
Disorder Rooted in a Small-T Trauma

Karen (not her real name) was 47 years old when she was referred for EMDR
therapy. She was nine months sober from poly-substance abuse, but was still
sexually compulsive and continued to have panic attacks, that despite several trials
of psychotropic medication, caused her to use again. She thought choosing her own
drugs was more effective than medication, even though using only deepened her
sense of guilt, shame, and isolation.

She had more than 10 years of unsuccessful treatment for her panic attacks
before her earliest memories of them were targeted and reprocessed with EMDR
therapy. She focused on the “fear in her body” as the target and within a few
moments connected with a memory from age four of being dropped off at a park
with instructions to care for her 2-year-old sister. It seemed to Karen that her
parents left her there the entire day. By the time they returned, Karen was in a panic,
vomiting, sobbing, and unable to catch her breath. Her father screamed at her to
“knock it off and quit acting like a baby.” Her panic shifted to shame and humil-
iation when his rage changed to laughter about how “wimpy” she was.

The developing brain of a child requires a certain level of attunement and safety
in order to develop its emotional regulation capacities (Schore 2002; Siegel 1999)
without which a child is more vulnerable to later substance use (Linehan 1993).
Thus, 4-year-old Karen tried to regulate her emotions in the absence of supportive
parenting. In less than a year, at age 5, Karen took her first sip of beer at an
unsupervised party of her parents and from that point, continued to drink as
opportunities at home presented themselves. At age 12, she began smoking mari-
juana. She entered treatment for alcohol and marijuana abuse at age 46.

More serious traumatic and adverse experiences occurred throughout her childhood,
including multiple molestations by her brother’s friends such as sexually inappropriate
touching. However, Karen states she experienced the park incident as the first and most
overwhelming experience that set the tone for the “rest of my life.” That memory felt
just like the panic attacks she continued to experience in adulthood and attempted to
medicate with drugs, alcohol, and compulsive sex; by all clinical standards the adverse
childhood experience at the park was a small-t trauma.

The intensity and frequency of Karen’s panic attacks diminished after repro-
cessing of this pivotal memory easing her urges to use marijuana and alcohol to
medicate them. This case underscores the importance of reprocessing memories
responsible for not only the faulty cognitive beliefs one holds about one’s self, but
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also the body sensations that are reported, such as in panic attacks, that may or may
not have a specific negative cognition associated with them. This example illumi-
nates the importance of not only reprocessing Big-T traumas, but also all of the
relevant adverse life experiences we consider to be small-t traumas.

Conclusion and Summary: Why Use EMDR Therapy
to Treat Co-occurring Disorders?

“Although the world is full of suffering, it is also full of overcoming it.” Helen Keller

As research and clinical experience suggest, the incidence of co-occurring disorders
within the criminal justice system (Substance Abuse and Mental Health Services
Administration (SAMHSA) 2005) and substance abuse treatment centers across the
nation indicates the need for specialized treatment programs designed specifically
for this challenging population. The personal, family, social, health, and economic
consequences as a result of failing to treat these individuals have been staggering
and seems remediable.

Co-occurring disorders are a unique treatment challenge and EMDR therapy is a
unique response to that challenge. EMDR therapy’s 8-phases and 3-prongs, along
with the informing AIP model, predicts that early trauma and other adverse life
experiences are primary contributors to the emergence of clinical symptoms and
disorders, and are often the leading causes for the use of substances designed to
regulate distress. The 3-prong approach of EMDR therapy is ideally suited to the
treatment of co-occurring disorders and targets: (1) the past experiential contribu-
tors to present-day symptoms, (2) present-day triggers that activate distress, and
(3) future templates of desired states and behavior.

The third prong (Future Template) in EMDR therapy gives clients an opportunity
to imagine encountering many possible relapse-triggering situations (people, places,
and things) as well as internally triggering negative emotions in the future. These
future targets are then reprocessed with BLS until the future can be visualized
without distress and the client’s positive self-referencing statements feel true at that
“felt-sense” level. It is believed that the treatment effects observed with EMDR
therapy offer co-occurring disordered clients an extra measure of protection against
future relapse with drugs, alcohol, or other self-destructive behaviors originally
intended to help the client “feel better.” The temporary solution of addiction
eventually displaces a person’s true self with a sense of powerlessness and
self-loathing that impacts the not only the individual, but their family and the next
generation in the vicious cycle introduced at the beginning of this chapter. Therefore,
we call to attention the hypothesis that society’s number one problem is not sub-
stance abuse and other harmful behaviors, but rather, unresolved trauma, neglect,
and other adverse life experience that with effective treatment can transform a person
and allow for a life free of past suffering and worth living substance free.
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Chapter 6
Mindfulness and Substance Abuse

Elisa Harumi Kozasa, Isabel Cristina Weiss de Souza,
Víviam Vargas de Barros and Ana Regina Noto

Introduction

Metacognition, or cognition about cognition, one of our highest brain functions,
involves attention, conflict solving, error correction, inhibitory control, and emo-
tional regulation being therefore fundamental in learning processes. These aspects
of cognition are presumably mediated by frontal brain areas (Shimamura 2000). By
contributing to the development of awareness of one’s own thoughts and actions,
mindfulness practices (full awareness or attention) are related to the development of
the ability of metacognition. According to Baer (2003), mindfulness practices are
those in which the subject becomes intentionally attentive to the internal and
external experiences that are happening in the present moment, without judgment.
There have been several researches in this area that suggest such practices lead
subjects to a state of aware observation of their own perceptions, rather than being
dragged by the turmoil of their emotions and thoughts.

Consequently, mindfulness practices represent an instrument of subjective
investigation and monitoring of experiences that serves as an interesting resource
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for self-care and self-knowledge. Various studies that will be dealt with in this
chapter have explored its potential in the promotion of health as well as in the
treatment of physical and mental illnesses.

There is, however, certain difficulty to understand the meaning of mindfulness,
since its original concept in Buddhism does not correspond to that used in psy-
chology and Western medicine. Moreover, the term has been used as a construct, a
mental state, and a number of practices devised to help individuals reach that state
(Chiesa and Malinowski 2011).

The word mindfulness originates from the word sati, from the Pali language of
the ancient Buddhist texts. A literal translation of sati would be remembering.
Remembering, in this case, refers to remembering the object of one’s attention,
which can be one’s own breathing, or mental and emotional processes, or even the
landscape observed during a walk. Developing this ability to remember the object
of one’s attention and, when one perceives himself/herself distracted, returning to it,
prevents the mind from entering a process of rumination or anxiety and promotes
mental stillness. This might lead to a state of mental presence which, in turn, leads
the practitioner to see internal and external phenomena as they really are (Analayo
2006). Meditation practices are recommended for the development of this state of
mental presence. This component of memory or recollection is not often mentioned
in the modern definitions of mindfulness.

Jon Kabat-Zinn proposed one of them and developed the first mindfulness-based
program, the Mindfulness-Based Stress Reduction (MBSR): “paying attention in a
specific, purposeful way, to the present moment, and without judgement”
(Kabat-Zinn 1994, p. 4). When he proposed MBSR, he did it as an attempt to
integrate the Buddhist philosophy and the practice of the Mahayana and Theravada
traditions with the psychology and medical practice of the West in a secular format,
that is, not religious. It is worth remembering that Kabat-Zinn has never been a
scholar in Buddhist texts, which might have contributed to a certain diversity
regarding the concept of mindfulness in the West, when compared to the original
meaning from the texts in Pali.

Bishop et al. (2004), by operationalizing the definition of Kabat-Zinn, suggest
that mindfulness should be considered a particular form of focus attention, char-
acterized by a component that involves self-regulation of attention to the present
moment, while a second component would concern the adoption of an orientation
marked by curiosity, opening, and acceptance. The first component would be
related to a mental state or ability that emerges when the individual purposefully
focuses his/her attention on the experiences of the present moment, and the second
component takes into account the personality characteristics underlying the ten-
dencies to be mindful.

There is no consensus as to how to measure mindfulness. The Mindful Attention
Awareness Scale (MAAS), devised by Brown and Ryan (2003), measures mind-
fulness as a trait and has a single main component, which is attention/awareness
focused on the present moment. In another example, Baer et al. (2006) combining
different scales to measure mindfulness, propose the Five Facets Mindfulness
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Questionnaire (FFMQ), in which they identify non-reactivity, observation, action
with awareness, description, and non-judgment as its components (Baer et al. 2008).

There is, however, no consensus as regards the concept of mindfulness. The
component sustained attention to the present moment is the one most authors agree
on. As regards other components, such as non-reactivity and non-judgment, there is
no consensus. For example, non-reactivity to a situation, or even non-judgment to it,
might be considered characteristics related to an undesirable level of awareness and
mental clarity, which would reflect a lower level of mindfulness. Non-reactivity,
when considered as avoidance of automatic responses, might be an important ability
to be developed, as well as not judging or labeling people or situations instantly.
Those aspects, on the other hand, are not qualities per se without the maturity
required for one to have discernment.

General Physiological Effects and Clinical Applications
of Mindfulness Practices

If we consider the component sustained attention to the present moment, several
meditative practices involve mindfulness. Wallace (1970) published a pioneer study
in a journal of high impact factor. The meditative state evaluated in that study was
induced by the practice of transcendental meditation, in which the focus of attention
is a mantra. As a result of the practice, participants developed a differentiated state
of awareness that would be responsible for several metabolic alterations, such as the
reduction of oxygen consumption, increase in galvanic skin resistance, increase in
the intensity of alpha waves, and occasional increase in the activity of theta waves
(Wallace 1970).

As years went by, researchers realized that meditation techniques seemed to
contribute to the treatment of cardiovascular problems in patients with coronary
disorders (Zamarra et al. 1996) and hypertension (Wallace et al. 1983), for example.
There are also reports on regulatory processes of hormone and neurotransmitter
levels that might be associated with such practices (Stefano et al. 2006).
Improvements in immune responses have been associated with the practice of
mindfulness as well (Davidson et al. 2003).

From the perspective of mental health, meditation techniques that help foster the
mindfulness state are used so that individuals can develop distancing from thoughts
and emotions, recognizing them simply as mental events. Through the training of
mindfulness practice, people develop skills to reduce their identification with
thoughts and emotions during stressful events, rather than engaging in anxious
concerns or other negative thought patterns that might be the beginning of a cycle
of reactivity to stress and contribute to increase it (Teasdale et al. 1995, 2000).

Practitioners go through different phases that include the development of the
ability to keep their attention sustained, observe their thoughts and emotions
without identifying with them, and observe both the adequate thoughts and the
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non-adaptive ones the moment they emerge and disappear, as well as their triggers
and consequences (Rapgay and Bystrisky 2009).

As a result, there is a decrease in negative affects and an increase in positive
affects, as well as improvement in subjective well being (Schroevers and Brandsma
2010). As regards depression, mindfulness-based interventions have presented great
efficacy concerning relapse prevention (Segal et al. 2010). Those interventions are
also effective in the treatment of bipolar disorder (Weber et al. 2010), chronic pain
(Morone et al. 2008), and insomnia (Gross et al. 2011).

Neurobiology of Mindfulness Practices

Functional neuroimaging techniques opened up new possibilities for the investi-
gation of meditative states, as in the study of Newberg and Iversen (2003). In spite
of the scanty publications in the literature when their study was published, those
authors proposed a hypothesis on their possible neural mechanism. According to
them, there is the activation of the pre-frontal cortex, along with that of the cin-
gulate gyrus, due to the need for the individuals to willingly focus their attention
during the process.

Brefczynski-Lewis et al. (2007), in a study with functional magnetic resonance,
compared experienced meditators (Tibetan monks) with novices. They observed
that those who had practiced it for a long time presented higher activity in several
regions associated with attention, such as the frontoparietal, cerebellar, temporal,
parahippocampal, and posterior occipital cortex during the practice of meditation
with focused attention. The novices, on the other hand, presented higher activation
in the medial frontal gyrus, anterior cingulate, and insula in its right medial to
posterior region, areas that are negatively correlated with the performance in tasks
of sustained attention.

In another study comparing the two types of meditators, the authors observed a
higher increase in the electric activity in the left pre-frontal cortex, a higher pro-
portion of gamma waves, and synchrony of the brain hemispheres of very expe-
rienced meditators than of novices (Lutz et al. 2004).

Lazar et al. (2005) observed that the cortical thickness in the pre-frontal areas
and the right anterior insula (regions associated with attention, introception, and
sensory processing) of individuals who had been practicing meditation for at least
10 years, about 40 min a day (insight meditation, which involves focused attention
to internal perceptions) is higher than that in non-practitioners. Such differences
were more pronounced in elderly individuals, and the thickness correlated with the
time they had been practicing meditation.

Kozasa et al. (2012) compared the performance of individuals who practiced
meditation regularly (three times a week for at least three years) with individuals
who did not. Those researchers used the Stroop Word-Color Task, a test of attention
and impulse control that was applied during a magnetic resonance imaging exam.
Even though all the participants had a high educational level, it was possible to
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observe that those who did not meditate showed higher activity than the meditators
in the frontal medial, temporal medial, pre-central and post-central gyri, and the
lentiform nucleus during the incongruent condition. This task is the most complex
one, in which the word blue, for instance, is printed in red, and the individual is
supposed to choose the color. In the same experiment, no other regions were more
activated in meditators than in non-meditators, which suggest that meditators might
be more efficient in tasks that require sustained attention and impulse control.
Regarding those abilities, mindfulness practices might contribute in the treatment of
drug abuse.

Mindfulness and Craving

Drug dependence is constantly characterized as a chronic condition that entails
several relapses (Leshner 1999). Relapse is a great challenge in the treatment of
behavioral disorders in general. According to the original model of relapse pre-
vention (RP), proposed by Marlatt and Donovan (2009, p. 16), it is a “return to the
target behavior in the patterns presented prior to treatment.” It differs from lapse,
which is “a brief return to the target behavior.”

Several strategies for relapse prevention based on the cognitive-behavioral
model have been largely used in randomized clinical trials (Hajek et al. 2009). That
model focuses on the individual’s response to a risk situation, which can be related
to an intrapersonal factor (affections, coping with problems, self-efficacy, expec-
tation of results) of factors related to the external environment (social influences,
access to substance, exposure to triggers) (Marlatt and Donovan 2009).

The idea is that if the individuals lack the resources that comprise a coping
response to a risk situation (low self-efficacy) (Bandura 1977), they become
vulnerable to relapse. Using the drug or not, in that situation, will depend on the
expectations they have regarding the expected effects of use (Marlatt and
Donovan 2009).

When they give into a risk situation without using coping alternatives, they are
considered to have become vulnerable to the “abstinence violation effect” (AVE),
which generally entails feelings of guilt, shame, and weakening of their faith that
they would be able to remain (affective components of AVE). However, this model
considers that if the subjects attribute their lapse to internal factors over which they
have no control, the risk of relapse increases. If they consider that lapse is related to
external factors, on the other hand, the odds of a lapse decrease (cognitive attri-
butions for AVE decrease) (Marlatt and Gordon 1985).

In this perspective, lapse can be understood as a learning experience that might
help individuals better understand their vulnerable points, evaluating which
resources they have available, and which ones they still have to develop and train to
be able to deal with risk situations (Marlatt and Gordon 1985).

In order to facilitate understanding the concept of lapse, craving, and their
implications, we are going to use the example of tobacco. The outcome measure
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considered appropriate for studies that involve the evaluation of treatments for
tobacco dependence would be the complete absence of lapses within a period of
6 months after the treatment (Hajek et al. 2009). Therefore, becoming occasional
smokers is not a valid option, since there is no evidence that the decrease in tobacco
use, or even a strategy based on damage reduction, is safe to health (Marlatt and
Donovan 2009). Moreover, studies show that 85 % of the lapses lead to relapse
(Kenford et al. 1994).

Still regarding tobacco use, several treatment models might help promote its
abstinence. The best known and tested ones are based on pharmacological treat-
ments (such as nicotine replacement and the use of antidepressants) as well as
behavioral and motivational approaches that aim at developing coping skills for risk
situations. In spite of the relative success of those approaches, the rate of treatment
dropout and relapses is still high. Additionally, the number of studies that test
alternative approaches for the treatment is scanty (Instituto Nacional de Câncer
2004; Hajek et al. 2009; Zgierska et al. 2009). The success of those approaches is
still modest, with abstinence rates in treatments based on the cognitive model
ranging from 20 to 30 % in the last three decades (Fiore et al. 2008).

Some of the problems that lead to the low abstinence rate are relapse and
craving. The concept of craving involves several affective, biological, and cognitive
motivational factors. According to Witkiewitz et al. (2013), relapse can be under-
stood as a subjective experience of urge to use a drug, often experienced as
intrusive thoughts, an impulse to use, strong desire, with physical sensations, and
other manifestations, with positive expectations as to the effect the drug might
produce.

In the perspective of mindfulness, craving is an attempt of holding, keeping, or
hindering the cognitive, affective, and physical experience. The practice of mind-
fulness includes observing craving without fighting against it, since it is considered
a transient phenomenon, such as many others in our lives (Witkiewitz et al. 2013).

Several studies on craving and tobacco addiction are available and might greatly
help understand this relation between both, not always a successful one. Craving is
also an issue in other drugs abuse. Nevertheless, in this part of this chapter, we will
focus on the impact of mindfulness-based practices among smokers only.

According to the literature, the best known risk factors for tobacco relapse are
smoking triggers, strong emotions, stressful situations, addictive thoughts (for
instance: A cigarette would calm me down now!), craving, and withdrawal symp-
toms (Davis et al. 2013).

It is widely recognized that the tobacco dependence trajectory is complex and
that all the factors mentioned above are directly involved in relapse. As we men-
tioned before, there are several tested treatments to lead to smoking cessation.
However, review articles point to a severe lack of studies, randomized clinical trials
that are robust, and evaluate strategies that enable smokers to deal with smoking
cues (Hajek et al. 2009).

A therapy based on the exposure to those stimuli (such as smell, sight, relevant
situations) aims at minimizing the link between the triggers and the conditioned
response to use the drug, allowing drug dependents to put in practice their coping
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skills when facing triggers. This type of therapy, known as exposure therapy, yields
relative success in the prevention of relapse to other drugs. Yet, the same is not true
as regards smoking cessation (Niaura et al. 1999). Only the use of nicotine gum
seems to promote some relief in the face of exposure to stimuli that trigger craving
(cue-induced craving), but the substitution of cigarette for gum helps keep the link
with the addictive behavior, rather than extinguish it (Brewer et al. 2013).

The reinforcing properties of nicotine might be positive (i.e., enhancement of
concentration and attention, appetite reduction to keep low weight) or negative (i.e.,
relief of aversive states as abstinence, reduction of anxiety and sadness). Those
reinforcing conditions end up creating memories. Consequently, stimuli that trigger
those affective states become associated with the act of smoking, which in turn
induces to cigarette craving (Brewer et al. 2013; Elwafi et al. 2013).

We might say that craving is the end of this chain of conditioning, being con-
sidered as a broader concept and at the same time the least understood in the studies
on drug dependence. It may even be considered the central idea for one to
understand the process of drug dependence and the greatest obstacle for individuals
with drug addiction to remain abstinent (Robinson and Berridge 1993). This is the
reason why we chose to emphasize this issue in this chapter.

Treatments that focus on craving control can certainly offer a major contribution
to reduce relapse, since craving and negative affects are predictors of such event.
Behavioral-based treatments available so far address the factors associated with
craving without treating craving itself (Elwafi et al. 2013).

Recent evidence shows that mindfulness-based treatments can act on the inter-
face between the stimulus and the response (Brewer et al. 2013), since it helps
practitioners regulate attention, increase body awareness, regulate affects, and
change perspective of themselves. Body awareness detects signs of emotional
responses to stimuli. The process of emotional regulation, sustained by the main-
tenance of full attention, helps prevent the occurrence of habitual and hyperlearned
responses. With training and time, this might eventually result in the extinction of
those responses and in the prevention of relapses of maladaptive behaviors, as in
drug use (Bowen et al. 2014; Penberthy et al. 2013).

In short, craving takes place as a result of affective reactions triggered by a
perceived stimulus. When the senses register environmental stimuli, an affective
reaction arises and is immediately perceived as pleasant or unpleasant. This
experience is validated by the memory of previous experiences. Craving arises
immediately, felt as intense, urgent, and uncontrollable. Therefore, the perception of
an object is influenced by previous experiences and the formation of related
memories strengthens the habit, which will provide a “registry” of what might
function in the future, for example, when the individual is facing unpleasant situ-
ations (“I’ll feel better if I smoke!”). Craving itself, as well as the sensations related
to abstinence, is in the field of the unpleasant ones, and hence feed the process back
(Brewer et al. 2013).

Craving is a key element for the understanding of some of the main evidence of
how mindfulness might contribute to the treatment of dependence and other
compulsive behaviors. According to Brewer et al. (2013), craving is perceived as an
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unpleasant sensation that pushes the individual to act (in order to relieve the ill
being). Within this dynamics, the contribution of mindfulness consists of teaching
the individual to explore the physical sensations associated with craving. With that
observation, the individual learns two lessons: (1) that craving involves physical
sensations and (2) that those sensations are transient. This apparently simple
learning allows the individuals to coexist with those unpleasant physical sensations,
without necessarily acting on them immediately (impulsively). The participants
learn to pause (“give it some time”) and not react immediately when facing craving.
This pause is fundamental, since it helps disrupt the automatic associative process
typical of dependence.

One of the main indicators that mindfulness practice might help individuals to
dissociate dependence from craving is based on a study with smokers under
treatment. Brewer et al. (2013) reported that when smokers started mindfulness
practices, they showed a strong positive association between the daily mean number
of cigarettes smoked and craving. Four weeks later, this correlation gradually
decreased until it reached statistical nonsignificance. By the end of the treatment,
those who had stopped smoking presented craving scores similar to those of the
individuals who continued smoking. The difference between the two groups,
however, was observed in the subsequent weeks. Those who had quit smoking
presented craving decrease, while those who had continued smoking presented
increase. That study not only shows the potential impact of mindfulness on craving,
but the way through which the relation between craving and dependence is
established as well (Brewer et al. 2013).

More recently, the role of craving and negative affects on relapse to drug use has
also been studied in the context of neurobiology. A review study endorses the view
that mindfulness might affect brain systems related to craving, thus contributing to
the decrease in reactivity to the stimuli associated with it. Considering the decrease
in the activation of the areas in the pre-frontal region involved in top-down pro-
cessing, one might suggest that mindfulness allows the individual to operate in the
bottom-up processing in the event of craving, based essentially on sensory infor-
mation, as opposed to previous contextualization (top down). This in turn might
favor the exploration of the craving experience in a different way, reducing the
reactivity to stressing stimuli (Witkiewitz et al. 2013).

The same review (Witkiewitz et al. 2013) mentions studies involving specifically
the protocol of Mindfulness-based Relapse Prevention (Bowen et al. 2011), where
the authors found suggestive results that corroborate those mentioned above
(Brewer et al. 2009; Lustyk 2012), and confirming the decrease in the reactivity to
stimuli associated with craving (Westbrook et al. 2013).

The effects of mindfulness-based treatments in the medium- and long-term show
that participants in clinical trials broaden their skills to recognize and tolerate the
discomfort associated with craving and negative affects, defusing the automatic
response to use the drug. This improvement takes place as the patients get in touch
with the discomfort but engage in a non-judging perspective of their physical,
affective, and cognitive experience, and in the acceptance of their craving state
rather than automatically or simply avoiding the experience. Through repeated
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experiences of exposure and non-reaction, the patients develop a new repertoire of
responses to those stimuli that they previously felt indefensible (Bowen et al. 2014;
Witkiewitz et al. 2013).

The techniques based on mindfulness meditation integrate the practices of
cognitive-behavioral therapy and mindfulness. They are consistent with them in
several aspects, namely they help patients develop self-handling and facilitate their
process of sustaining exposure to unpleasant sensations, thoughts, and emotions,
which results in desensitization to conditioned responses, as in the case of drug use
(Baer 2003).

Interventions that foster acceptance and broaden awareness help patients develop
a non-judging attitude about their experiences, thus increasing their repertoire of
action when facing the phenomenon of craving. We will now present studies that
involve mindfulness practices in the prevention of relapse to drug use.

Scientific Evidence of Mindfulness-Based Interventions
for Substance Use and Abuse

In the 1970s, encouraged by positive results of meditation for mental health, Marlatt
and Marques (1977) and Marlatt (2002) began to explore this possibility among
alcohol users. The results they observed were promising and provided the foun-
dation for subsequent randomized and more robust studies. The first studies were
performed using relaxation techniques (transcendental meditation) and, later on,
evolved to studies with mindfulness meditation (Marlatt et al. 1984; Marlatt 2002).

Almost two decades later, Breslin et al. (2002), in a review of the scientific
literature on the theory and cognitive treatment of substance dependence, reinforced
that idea by concluding that there is strong scientific basis to understand the
potential benefits of mindfulness meditation in the treatment of dependences,
especially as a complementary strategy for relapse reduction. As reported by the
authors, even though the use of meditation for the treatment of such problems is not
a novel idea, several studies presented theoretical and methodological limitations.
More recent studies evolved, as those by Bowen et al. (2014), mainly anchored in
cognitive-behavioral therapy (Breslin et al. 2002).

Several limitations remain to be overcome. As regards tobacco dependence, for
instance, most of the researches comprised small samples; often had no control
group, and used a very short follow-up time, no longer than 4 months. Many are
based on the MBSR, not specifically for relapse prevention—MBRP (Vidrine et al.
2009).

In spite of the limitations, the number of scientific studies that involve the use of
mindfulness-based interventions has grown exponentially in the last decade (Black
2014). An interesting point is that this growth came along with improvement in the
quality of the studies with respect to longer follow-ups, larger samples and studies
that compare them with interventions considered gold standard, such as cognitive
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therapy and relapse prevention. Those comparisons allow researchers to identify
and describe the specific contribution of mindfulness more clearly, beyond what
had already been achieved by other interventions. This evolution in research has
also facilitated the comprehension of the possible mechanisms of interventions
involved in the recovery of substance users, as well as in the prevention of relapse.
In order to make it possible for the reader to understand this evolution in the
researches, we should go on to a brief history on the applicability of
mindfulness-based interventions for the treatment of substance use.

As mentioned previously, Alan Marlatt was the pioneer in the studies on med-
itation and the use of drugs. His great motivation was his own personal contact with
the Buddhist philosophy and his curiosity about how this philosophy might help in
the definition of the mechanisms of addictive behaviors in general, more specifi-
cally substance use. Therefore, it would be essential to understand how the mind
works and how thoughts and expectations might both facilitate and reduce the
occurrence of addictive behaviors (Marlatt 2002).

For that purpose, before creating the protocol of Mindfulness-Based Relapse
Prevention, Marlatt (2002) started a contextualization of drug use (or addictive
behaviors), from the perspective of the Buddhist philosophy. It states that those
behaviors are a false refuge, since they are motivated by a strong wish or craving
that aims at alleviating suffering (in the short term), even though the continuous
engagement in those behaviors increases the pain and suffering. In this sense,
people learn and rely on this strategy that supply them with a refuge and tend to
resort to it more frequently so as to anticipate some relief to a potential suffering.
Cognitive therapy defines this behavior as craving. By making use of those
strategies, people would become less skilled in the presence of discomfort, rein-
forcing the belief that they have to do something to free themselves from this
suffering, hence keeping this vicious circle.

Following this line of thought, the attitude of acceptance and the metacognitive
skill to observe how the mind works, that is, how thoughts are linked to emotions
and, consequently, to behaviors, and to recognize the impermanence of things,
developed by meditation practices, might provide instruments for individuals to
recognize triggers and how their minds react to them. This strategy would help
them break the vicious circle and favor their release from the suffering that, in the
case of drug use, could refer to negative mood states, craving or uncomfortable
sensations generated by the drug abstinence. For this reason, the objective of
mindfulness practice would not be to change the individuals’ thought, as in the
cognitive-behavioral therapy (CBT), but rather to allow them to develop a different
attitude or relation regarding thoughts and emotions as they spring to mind. From
this perspective, the concept is that, instead of sick and handicapped, individuals
are seen as having the ability to choose and being responsible for their own actions.
The focus of this practice is to foster more skilled mental states and behaviors that
in turn generate well being (Marlatt 2002).

After this integration of the Buddhist concepts and mindfulness practices to the
psychological model of addiction, Witkiewitz et al. (2005) published a study in
which they described the components of relapse prevention, the mechanisms of
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change according to CBT and made a brief introduction of MBRP, with preliminary
empiric results, highlighting the efficacy of this new approach for addictive
behaviors.

Those results regard a training in Vipassana meditation among an incarcerated
male population who had a history of heavy use of alcohol and other drugs. Even
though the results were preliminary and presented a series of limitations due to the
great loss of participants during the study, the results were the starting point for the
creation of MBRP. In that study, they observed that self-monitoring in itself did not
guarantee the development of self-regulation skills, and consequently of the com-
ponents which are the basis of the mindfulness concept, as the focus on the present,
the acceptance, and the non-judgment (Witkiewitz et al. 2005).

With the promising results of that first study in the penitentiary, Marlatt and his
team enlarged the study. They continued comparing the Vipassana course with other
usual treatments, such as the 12 steps and psychoeducation. However, that time they
included female participants and increased the follow-up time to 6 months after
participants had finished the Vipassana course. The results showed that after being
released from prison, the participants presented more significant reductions in their
use of alcohol, marijuana, and cocaine/crack than their control counterparts.
Moreover, those participants reported fewer alcohol-related problems and psychi-
atric symptoms and had significant increase in positive psychosocial measures, such
as optimism and locus of control in the use of drugs (Bowen et al. 2006).

As to the efficacy and effectiveness of the MBRP protocol specifically, two
special studies deserve attention and illustrate the evolution of the studies in that
area. The first was a pilot study, and the first randomized clinical trial that tested the
viability and the efficacy of MBRP, in comparison with conventional treatment. The
study comprised 168 participants, mostly males (64 %), users of various types of
drugs: alcohol (46 %); cocaine/crack (26 %); methamphetamine (14 %);
heroin/opioids (7 %); marijuana (5 %); and others (2 %), who had undergone at
least 1 month of treatment for drug use, either inpatient or intensive outpatient
treatment. Important data about the sample are that they had average school level,
up to high school (71 %), and most of them were unemployed. They received some
government benefit or less than $500.00 a month, had unstable housing conditions,
or no housing (Bowen et al. 2009).

All the measures were taken before the beginning of interventions, immediately
after them, and 2 and 4 months after they ended. The experimental group received
the MBRP protocol, and the control group received the usual maintenance treat-
ment, mainly the 12 steps or psychoeducation, at the service where they had
completed the treatment. The viability of the study was assessed by the performance
of formal practices (4.74 days a week, approximately 30 min a day); activities
meant to be performed between the sessions, participation in the sessions (65 %,
Mean = 5.1 sessions, SD = 2.4), and satisfaction of the participants. The initial
efficacy could be detected by the significantly lower rates of substance use in the
experimental group in comparison with the control, a trend that remained until the
4-month follow-up. Additionally, the participants who received MBRP showed
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greater decrease in the intensity of craving, and increase in the ability to accept and
act with awareness than the participants in the control group (Bowen et al. 2009).

In a subsequent study, the authors showed that craving mediated the relation
between depressive symptoms and the use of substances in the group that received
the usual treatment, but not in the group that received MBRP. Therefore, it is
possible to assert that MBRP had attenuated the relation between post-intervention
depressive symptoms and craving by the time of the 2-month follow-up. This
moderating effect was an important predictor of substance use 4 months after the
intervention. In other words, through the practice of mindfulness, the participants
were able to change their responses to depressive symptoms, which in turn ceased
to work as a potential trigger of craving, breaking the vicious circle among negative
emotional states, craving and substance use (Witkiewitz and Bowen 2010).

The most recent and robust study that evaluated the efficacy of MBRP in relapse
prevention and substance use was recently published in the Journal of American
Medical Association (JAMA—Psychiatry). It aimed at comparing three groups:
MBRP, the standard protocol of relapse prevention (RP) or treatment as usual (12
steps and psychoeducation), comprising 286 participants (Bowen et al. 2014). This
study, similar to previous ones, comprised a predominantly male population,
multiple drug users (82 %), and low socioeconomic status. The major difference is
that it included follow-ups of 2, 4, 6, and 12 months after the intervention and
clarified very important points in the differentiation among interventions and pos-
sible mechanisms of change related to substance use (Bowen et al. 2014).

Their results showed that after 6 months of the end of intervention, both the
group that received MBRP, and the RP group had a significantly lower mean
number of days on which they had used the substances and made heavy use of
alcohol than the group that received the usual treatment. The group that received RP
had 21 % lower chances of relapse than the MBRP after 6 months. After
12 months, however, the group that received MBRP kept their relapse rates,
number of days on which they used the drugs and episodes of heavy drinking at a
level similar to that they showed after 6 months. Those values were therefore
significantly lower than those in the groups of RP and treatment as usual, who
increased significantly as of the sixth month. The MBRP group presented 31 %
fewer days of drug use, and significantly lower odds of participants that did not
engage in any episode of heavy drinking after the 12 months (Bowen et al. 2014).

However, what might have happened between the sixth and the twelfth months
to cause this difference between the protocols? The authors argue that those dif-
ferences might be accounted for by the skills the participants in the MBRP develop
to recognize and experience discomfort associated with craving and negative
affects. Moreover, the MBRP intervention integrates empirically tested approaches,
such as CBT and mindfulness, to increase the awareness of individual and envi-
ronmental events that might trigger relapse and alter the responses to craving and
negative affects through the processes based on exposure, a reaction that is possible
through the practices of mindfulness. The continuous practice over time strengthens
one’s ability to monitor and understand the factors that contribute to the individual
well being, which gives support to longer term results (Bowen et al. 2014).
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Even though so far we have endeavored to better explore MBRP, there is a wide
range of studies that used other mindfulness-based interventions that show positive
results in the treatment of substance use.

We will now explore the main findings of two systematic reviews that aimed at
evaluating the application and effectiveness of these interventions for substance use.

The first was carried out in 2009 and included 25 articles that contain ran-
domized clinical trials, non-randomized controlled studies, case studies, and other
qualitative studies. There was no standardization of the mindfulness-based inter-
ventions used in those studies. Consequently, the authors included both studies that
really are based on the practices of mindfulness, such as Mindfulness-Based Stress
Reduction (MBSR) and Vipassana, and other interventions that used components of
mindfulness, but are based on therapy, other concepts, as the Acceptance and
Commitment Therapy (ACT) and Dialectical Behavior Therapy (DBT). The studies
show that even though there was evidence on the safety and efficacy of those
interventions for the treatment of substance use, there was still lack of more robust
evidence, since methodological problems were detected in most of the studies.
Those problems were identified precisely because they are a field in which studies
are still in a preliminary phase, and the systematization of their methodologies is
still in its early stages. The main limitations found then were very small samples
(most were pilot studies) and very heterogeneous populations, which made it dif-
ficult for researchers to safely establish what type of users might benefit from
mindfulness-based interventions. In addition, it was not possible to establish which
mindfulness mechanisms would be involved in the behavior change, neither to
evaluating the effect size of the interventions (Zgierska et al. 2009).

The second review was published more recently, and once 5 years had gone by
since the previous one, the studies grew progressively, and the authors managed to
focus only on clinical trials and those that had actually used mindfulness-based
interventions for the treatment of substance use (Chiesa and Serretti 2014).

That review included 24 studies, and its main results are that mindfulness-based
interventions promote a reduction in the use of several substances (alcohol, mari-
juana, cocaine, opioids amphetamines, and tobacco), in a significantly better way
than in the control groups (waiting list, psychoeducation, and other interventions).
It also showed that structural changes in the brain and the activation of brain areas
are associated with the reduction of ruminative thoughts which, in turn, reduces the
odds of relapse. Another important finding was that the participants who received
mindfulness increased their ability to reduce reactivity to stimuli related to craving
(Chiesa and Serretti 2014).

Although the quality of the evidence greatly improved between the two reviews,
Chiesa and Serretti (2014) still point to severe limitations that must be addressed in
future studies. Some of them are larger samples, a more detailed description of the
study and intervention methodology, strategies to keep adherence of participants to
the protocol, longer follow-ups, and better structured measures of both mindfulness
and the use of substances.

There is evidence that mindfulness may be effective in the treatment of com-
pulsive behaviors other than drug use. Spinella et al. (2013) evaluated, in a
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community sample, the relation between the components of mindfulness and sev-
eral compulsive behaviors, such as alcohol abuse, pathological gambling, com-
pulsive shopping, and sexual behavior. They observed inverse correlations between
the “non-judging attitude” and alcohol abuse, compulsive sex and pathological
gambling. Compulsive shopping presented an inverse relation with acting with
awareness. Their results suggest that mindfulness might be useful in the treatment
of substance abuse as well as other compulsive behaviors (Spinella et al. 2013).

Finally, mindfulness practices seem to be a very promising tool in the treatment
of drug dependency and substance abuse, offering resources for individuals with
addictive behavior to take a leading role in their own prevention process and
impulse management.
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Chapter 7
Micro- and Macronutrients
on Dependence

Juçara Xavier Zaparoli

Over the past decades, several studies have shown the role, effects, and importance
of different nutrients, such as vitamins and other compounds in the proper func-
tioning of our body. Some of these substances, such as omega-3 fatty acids, besides
the fundamental role in the proper functioning of our organism, have been studied
as tools for reduction of withdrawal symptoms and/or addiction treatment.
Throughout this chapter, we will see some examples of nutrients with potential for
this purpose.

Omega-3 Fatty Acids

The fatty acids have shown various functions such as storage and power generation,
production of specific phospholipid and sphingolipid of the cell membrane (specific
types of lipids found in cell membrane), and covalent modification of several
regulatory proteins (Spector 1999).

Fatty acids can be saturated, monounsaturated, and polyunsaturated. Fatty acids
can be nominated, besides the official name for organic chemistry compounds,
using the omega format. On these cases, the numerals (e.g., n3, n6, and n9) indicate
the position of double-bond carbon–carbon, counting from the methyl end of the
chain.

Some of the most important polyunsaturated fatty acids (PUFAs) for our body are
the linoleic acid (LA) and alpha-linolenic acid (ALA). These PUFAs are the pre-
cursors of two different series of fatty acids: omega-3 series, derived from ALA, and
omega-6 derived from LA (Spector 1999; Haag 2003). The most abundant fatty acids
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belonging to the omega-3 series are eicosapentaenoic acid (EPA) and docosahex-
aenoic acid (DHA). In addition, some of the representatives of the omega-6 series are
as follows: arachidonic acid (AA), gamma-linoleic acid, and docosadienoic acid
(Spector 1999; Haag 2003; Bourre 2005; Dyall and Michael-Titus 2008).

Polyunsaturated fatty acids are produced by a series of biochemical steps that
occur in specific cell structures called organelles. Specifically, two of them actively
participate in this process: the endoplasmic reticulum and peroxisomes. To illustrate
this biochemical process, in a very simplistic way, we will take as an example the
production of the omega-3 fatty acid series. The precursor, ALA, after passing
through a series of steps, will be converted to EPA, and this after following a
package of similar steps (enzymatic conversions) will be converted to DHA. So,
after the end of the process, we will have the production of DHA, where EPA is an
intermediate product. It is important to keep in mind that this process consists of
several steps and includes the participation of different enzymes and may be
influenced by other processes (Spector 1999). As the discussion of this issue is
beyond the scope of this chapter, it is suggested further reading elsewhere (sup-
porting literature at the end of the chapter).

Omega-3 and omega-6 fatty acids are physiologically and metabolically distinct;
however, the same enzymes can metabolize their precursors, ALA and LA, leading
to a competition between them. An example of this process is the competition
between EPA and AA for the synthesis of certain compounds. The compounds
produced by the fatty acids may be pro- or anti-inflammatory. In a situation with
higher intake of omega-3 fatty acids, we will have, in summary, an increase in
production of anti-inflammatory compounds and a decrease in pro-inflammatory
compounds (these compounds favor inflammation). On the contrary, in a situation
where there is an increased intake of omega-6 fatty acids (and a decrease in
omega-3 fatty acids), an increased production of pro-inflammatory compounds will
happened (and a decrease in anti-inflammatory compounds) (Simopoulos 2011).
Since this subject escapes from the interest of this chapter, it is suggested to search
other sources for more information.

Fatty acids receive the essential term because mammalian cells are unable to
produce them completely, so they must be obtained through the diet (Spector 1999;
Freeman 2000; Bourre 2005), and in the same way that some of the amino acids
(proteins “building blocks”) are classified as essential. The omega-3 fatty acid series
can be found in same plants and sea animals (Spector 1999; Freeman 2000; Bourre
2005; Mazza et al. 2007), and the main source of omega-3 fatty acids is fish oil
(Hallahan et al. 2007; Rusca et al. 2009; Kapoor and Patil 2011). A large percentage
of omega-6 fatty acids can be found in vegetable oils, nuts, and cereals. Some
examples of vegetable oils containing these fatty acids are linseed oil, soybean oil,
and sunflower seed oil, among others.

Unlike the saturated and trans-fatty acids, which have shown some negative
health effects, omega-3 fatty acids have been associated with numerous benefits, for
example, in the treatment of hypertension, Crohn’s disease, rheumatoid arthritis,
age-related macular degeneration, and asthma. There also have reports of efficacy in
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reducing the primary cardiac risk of coronary heart disease and decrease in
triglycerides (Freeman 2000; Mazza et al. 2007).

It is important to emphasis that more beneficial effects are been enlightened, as in
the described cases above; however, in the Western diets, the omega-3 fatty acid
consumption is reduced. In the UK and Western Europe, intake of omega-3 and
omega-6 reaches 1:15 (omega-3: omega-6) proportion, whereas some studies
indicates that these proportion can reach 1:20 ratio in some countries (Simopoulos
2011). The diet with high sugar intake and deficiency in nutritious foods such as
omega-3 fatty acids, vegetables, and vitamins is known as Western diet
(Simopoulos 2011; Prior and Galduróz 2012). Some studies show that standard
dietary ratio should be 3–3.5:1 (omega-3: omega-6) (Richardson 2004; Bourre
2005; Garland et al. 2007; and Simopoulos 2011). Some studies show that the
balance between omega-3 fatty acids/omega-6 is of utmost importance for health; a
possible consequence for this unbalanced could be a likely increase in the pro-
duction of pro-inflammatory compounds, for example (Simopoulos 2011).

Analyzing the lipid percentage of all the human body organs, the central nervous
system (CNS), excluding the adipose tissue, is the organ that has the largest amount
of lipids (Haag 2003; Bourre 2005). Approximately 50–60 % of the dry weight of
an adult brain is from lipids, whereas almost 30 % of the polyunsaturated fatty acids
found in its constitution are from the omega-3 series. This high concentration
demonstrates the important role of these PUFAs to this tissue and for its proper
functioning (Haag 2003; Bourre 2005).

Some clinical studies suggests that a reduction in the percentage of omega-3
fatty acids can be associated with various diseases, such as attention deficit dis-
order, depression, Alzheimer’s disease, and multiple sclerosis (Spector 1999; Dyall
and Michael-Titus 2008), and that dietary supplementation can improve the clinical
condition of the patients with those diseases (Hallahan et al. 2007; Lakhan and
Vieira 2008; Ross 2009).

Polyunsaturated fatty acids are compounds that participate in the constitution of
membrane cells from almost all cells. Neurons require an adequate amount of
omega-3 and omega-6 fatty acid series in their membranes for proper functioning
(Spector 1999; Chalon et al. 2001; Haag 2003; Dyall and Michael-Titus 2008).
Besides participating in the constitution of the neuronal membranes, omega-3 and
omega-6 fatty acids affect the neuronal function either by direct relationship with its
compounds (other constituents of the cell membrane), or through modulation of the
biophysical properties of the membranes, as well as by producing biochemical
messengers (Chalon et al. 2001; Dyall and Michael-Titus 2008).

The EPA and DHA fatty acids (compounds of omega-3 fatty acid family) have
neuroprotective effects, that is, resulting in processes that culminate in the protection
of neurons. These actions are related to different mechanisms, some of which are as
follows: (1) direct action on the cell membrane (e.g., influence proteins such as ion
channels and receptors present on the membrane), (2) alteration of inflammatory
response, and (3) control over gene expression. The alteration of the inflammatory
response is due to the competition between the arachidonic acid and EPA, in which
higher concentration of EPA favors the synthesis of anti-inflammatory mediators. In
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addition, an example of control over gene expression is the synthesis of
anti-inflammatory resolvins derived from EPA and DHA, which inhibit
pro-apoptotic proteins and increase the activity of antiapoptotic proteins (Spector
1999; Haag 2003; Dyall and Michael-Titus 2008; Simopoulos 2011).

As PUFAs of omega-3 series (and omega-6 series) are compounds obtained
solely from nutrition, variations in the diet can result in small changes in the
concentration of these compounds in various body tissues, such as the central
nervous system (CNS). Small changes on the concentration of these compounds
could be responsible for causing an imbalance and malfunction of this tissue (Haag
2003). Studies using animal models have shown that chronic dietary deficiency of
ALA (omega-3 precursor) in rodents affects the composition of the neuronal
membranes (Zimmer et al. 1998, 2000a, b; Chalon et al. 2001; Chalon 2006; and
Lakhan and Vieira 2008).

Possible Role for Omega-3 Fatty Acids on Dependence

For a better understanding of the possible omega-3’s role on dependence follows a
brief reminder about the processes and related structures.

The reward system, related with pleasure, welfare (and reward), is usually
stimulated by neurotransmitters after a natural stimuli, such as food intake, water,
and sex. Psychoactive substances (such as nicotine, alcohol, and cocaine) are also
capable of stimulating this system, but, more intensely, resulting in a more intense
pleasure (Ventulani 2001). The interaction of these psychoactive substances with
specific brain structures [such as the ventral tegmental area (VTA)] triggers the
direct release of neurotransmitters (chemical compounds responsible for the com-
munication between neurons), such as dopamine (DA) in a region known as the
center of the reward (Stahl 2010). The DA released in reward center (such as
nucleus accumbens and the amygdala) is responsible for pleasure, satisfaction, and
euphoria states. This process when often stimulated can result in adaptations on
these brain structures, and this can lead to dependence (Ventulani 2001; Rosemberg
2003).

As previously mentioned, studies performed with animal models show that
omega-3 deficiency results in structural changes in the nervous tissue (Zimmer et al.
1998, 2000a; Chalon et al. 2001; Chalon 2006). In studies conducted in the years
1998 and 2000, a group of researchers demonstrated that rodents deprived of
omega-3 precursor (alpha-linolenic acid, ALA) present abnormal functioning of the
dopaminergic system (related to the reward system described in the previous
paragraph). This is due to the reduction of the number of vesicles that stores and
protects this neurotransmitter (DA) (Zimmer et al. 1998, 2000a). Using a similar
experimental approach, another study showed that these changes also occur in the
serotonergic system (mediated by serotonin). This system also plays a role in sense
of well-being. Importantly, the losses described above were reversed after the
omega-3 precursor was restored in the experimental animal diet (Chalon 2006).
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Deficiency of essential fatty acids (omega-3 or omega-6 subtype) have been
associated with impulsivity states and compulsive behaviors (Buydens-Branchey
et al. 2003a, b), affecting the healthiness of the neural systems (Chalon et al. 2001;
Das and Fams 2003).

As the deficiency of omega-3 influences the functioning of different neuro-
transmitters (such as dopamine and serotonin) in several systems, including those
related to the reward center, it is possible that the orally administered omega-3 fatty
acids increase their bioavailability. Consequently, its concentration in the whole
body and in CNS could increase, thus favoring the balance between the involved
structures (in the reward center) and reducing the compulsion and addiction.

The commonly employed dosage in clinical studies to evaluate the effects of
omega-3 (using marine supplements) is 3 g/daily, divided into three intakes for an
approximate 90 days (3 months) (Hallahan et al. 2007; Rusca et al. 2009; Kapoor
and Patil 2011). So far, there is no consensus on the optimal therapeutic dosage, and
we can find difference between the doses and duration of treatment (Lakhan and
Vieira 2008; Nitta et al. 2007; Fogaça et al. 2011). Another important parameter to
consider is the amount of EPA and DHA acids present in the capsules. To illustrate
this point, let us take the example of two studies: The study conducted by researcher
Rabinovitz used capsules containing 542 mg of EPA and 408 mg DHA, and in a
study conducted by the group led by Barbadoro, the capsules contained 60 mg of
EPA and 252 mg DHA. Beyond this point, it is necessary to consider the amount of
ingested capsules per day. Thus, considering the mentioned factors, when analyzing
a study (and the treatment or intervention that it proposes), one of the points to be
considered is the daily dose (Barbadoro et al. 2013; Rabinovitz 2014).

Considering fish oil as a major source of omega-3, the possible side effects of
their use in treatment are dose-dependent increase in bleeding time (due to change
in the concentration of the compounds involved in platelet aggregation), fishy
aftertaste in the mouth and gastrointestinal disorders, the latter two being the most
common (Rusca et al. 2009; Kapoor and Patil 2011); however no reports of
abnormal bleeding even in super dosages associated with anticoagulant therapy
(Kapoor and Patil 2011).

One issue to be considered during the decision of the dosage is the influence that
some substances, such as alcohol and the free radicals present in cigarette smoke,
can cause the metabolism of polyunsaturated fatty acids.

Several studies show that due to the elevate number of unsaturated bonds present
in omega-3 molecule, this compound is highly susceptible to oxidation by free
radicals and increased oxidative stress caused by cigarette smoke. Omega-3 oxi-
dation process can also occur due to increased inflammatory response of the body to
the aggression of smoke and compounds of cigarette (Morrow et al. 1995;
Zappacosta et al. 1999; Pawlosky et al. 2007; Pasupathi et al. 2009; Abdolsamadi
et al. 2011). In a study that aimed to investigate the effects of cigarette compounds
on omega-3 fatty acids, the researchers found that smokers had lower concentra-
tions of DHA and other polyunsaturated fatty acids such as linoleic acid and
arachidonic acid, compared with non-smokers (Simon et al. 1996).
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The same effect can be found in studies investigating the effects of alcohol on the
metabolism of omega-3. In a review published in 2008, the authors discuss the
harmful effects of alcohol, which are as follows: changing the environment of the
neuronal membrane, changing its permeability through the lipid portion (Goldsteim
cited Borsonelo and Galduróz 2008), and also changing the absorption and meta-
bolism of essential fatty acids due to the inhibition of enzymes that perform the
process (desaturation and elongation) for the production of EPA and DHA
(Borsonelo and Galduróz 2008).

Below is a brief description of studies that evaluated the effects of the use of
omega-3 fatty acids in different applications.

According to Ross (2009), supplementation with omega-3 PUFAs proved to be
effective in treating anxiety disorders and led to improvements in depression rat-
ings, suicide, and daily stress (Hallahan et al. 2007). In a review about omega-3,
published in 2012, it argued that studies have shown that a low intake of omega-3
fatty acids is related to a higher prevalence of mood disorders and instability (Prior
and Galduróz 2012). This same review mentions a study in which patients with
depression have an altered metabolism of omega-3 fatty acids, and the conventional
treatment with antidepressants was not able to reverse the clinical status (Prior and
Galduróz 2012).

In a study whose objective was to examine the associations between aggressive
and impulsive behaviors in patients with major depressive disorder without treat-
ment, it was identified that low concentrations of the EPA fatty acid were associated
with aggression and impulsivity only in patients suffering from this disorder
associated with substance-use disorder, although this, in most cases, was in
remission (Beier et al. 2014).

A study that evaluated the effects of PUFAs and other antioxidant nutrients
under stress in a smoking population identified improvements in psychosocial
stress. Treatment consisted in the use of capsules containing vitamins, minerals, and
PUFAs (5.6 g) for approximately 30 days. The study suggests that the psychosocial
stress relief obtained at the end of treatment could be related to the effects of DHA
present in the used capsules. Importantly, this study identified improvements in
psychosocial stress, but did not make use of a special series of fatty acids in
particular, but a combination of PUFAs (Nitta et al. 2007).

In a different approach to the above studies, Buydens-Branchey et al. (2003a, b)
investigated the association between omega-3 and omega-6 levels of cocaine
addicts with relapse after a period of hospitalization and detoxification. The
researchers found that individuals who had relapsed in the first 3 months after
detoxification had lower concentrations of omega-3 series and omega-6 series
(Buydens-Branchey et al. 2003a).

This same group of researchers conducted another study with a population of
substance abusers. Subjects were treated with fatty acids of the omega-3 series
(approximate amount of 2.250 mg EPA, 500 mg DHA, and 250 mg of other
PUFAs per day) for 3 months, and at the end of the intervention, those receiving
active treatment showed a progressive decline in anxiety levels (Buydens-Branchey
and Branchey 2006).
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In another study conducted by the same group, it was investigated the rela-
tionship between the aggression levels and the concentration of omega-3 and
omega-6 of cocaine-dependent inpatients. Patients were treated with capsules
containing an approximate amount of 2.250 mg of EPA, 500 mg DHA, and
250 mg of other PUFAs per day for 3 months. At the beginning of the trial before
the treatment, it was identified that among the most aggressive inpatients, the
concentrations of omega-3 fatty acids, particularly DHA, were lower when com-
pared with non-aggressive inpatient. Moreover, after treatment, inpatients treated
with capsules containing a combination of PUFA showed a reduction in levels of
aggression (Buydens-Branchey and Branchey 2008).

The results of these studies suggest evidences of the relationship between omega-3
and omega-6 fatty acids and behaviors related to addiction, relapses, and aggres-
siveness (Buydens-Branchey et al. 2003a; Buydens-Branchey and Branchey 2008).

A study led by Rabinovitz (2014), treated a group of smokers, who had no
intention of quitting, during a month with capsules containing a combination of
omega-3 fatty acids (2.710 mg EPA/day and 2.040 mg DHA/day) and vitamin E.
This study identified a decrease in craving after the exposure of participants to
smoking clues, and a reduction in the number of cigarettes smoked per day
(Rabinovitz 2014).

In a study conducted with inpatients of a treatment program for alcohol
dependence, participants (abstinent during the intervention) were treated during
3 weeks with omega-3 fatty acids (60 mg of EPA/day and 252 mg of DHA/day),
and it was found that after the intervention, a reduction of stress and anxiety levels
occurred when compared with the initial values (Barbadoro et al. 2013).

Another example of positive effects of the use of PUFAs in the treatment of
alcohol dependence is the work by Fogaça et al. (2011), in which they performed the
treatment by supplementing with a combination of PUFAs (derived from a vegetable
oil—400 mg of EPA + DHA, and fish oil—160 mg EPA and 240 mg DHA). At the
end of the intervention, it was identified an improvement in the symptoms associated
with dependency compared to pretreatment values (Fogaça et al. 2011).

Importance of Other Nutrients

Studies show that individuals who have dependent, due to different reasons, have
deficient nutrient intake (Prior et al. 2014; Alberg 2002). Many of these
micronutrients are components of utmost importance to the proper functioning of
our body. An example is the importance of compounds such as zinc, magnesium,
and the vitamins A and D, in the stabilization of glutamatergic, serotonergic, and
dopaminergic pathways, all related to the reward system (Prior et al. 2014).

Another important example is the role of B vitamins, in particular B1. The B1
thiamine) deficiency, although rare, is associated with a severe neurological con-
dition. Neurological syndrome of alcohol dependents is typically manifested by
progressive loss of white matter of the central and peripheral nervous system and is
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probably correlated with thiamine deficiency (B1). This condition may be related to
the fact that the B vitamins are water soluble, which hinders the body reserve,
because many of them takes part during the metabolism of carbohydrates and are
preferably depleted during high rates of alcohol metabolism (Manzardo et al. 2013).

Aiming to evaluate the effect of benfotiamine (a synthetic liposoluble analogue
of thiamine), a study tested the supplementation on alcohol dependents (who did
not seeking for treatment) during 24 weeks. The capsules contained 600 mg ben-
fotiamine and were ingested once a day. After the completion of treatment, the
researchers identified a gender difference, in which women who received benfoti-
amine showed a decrease in alcohol consumption when compared with women who
did not take this compound (placebo group), while treated men did not showed the
same effect. The researchers reported that benfotiamine was well tolerated (no
serious adverse events were reported) and that this compound could be used as an
adjunct therapy in treating thiamine deficiency in alcohol dependence (Manzardo
et al. 2013).

In a study published in 2014, researchers have shown a possible correlation
between micronutrient deficiencies and severity of alcohol withdrawal syndrome.
Researchers found that individuals with alcohol withdrawal syndrome had low
concentrations of several micronutrients, including magnesium and vitamin D. It is
suggested that supplementation of these nutrients to those patients can benefit the
evolution of symptoms (Prior et al. 2014).

The nutritional strategies described in this chapter can be used on different
approaches within addiction treatment context, for example, (1) under relief acute
symptoms of withdrawal (abstinence syndrome) and/or (2) in an attempt to reduce
the compulsive behavior of psychoactive substances use in long term, and/or
(3) prevention of the deleterious effects caused by exposure of those substances
(e.g., alcohol and tobacco).
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Chapter 8
How Do Interventions and Brief
Psychotherapies Work? Evaluating
the Change Processes in Drug User’s
Interventions

Laisa Marcorela Andreoli Sartes, Erica Cruvinel
and Maira Leon Ferreira

Introduction

The brief intervention was firstly proposed in 1972, in Canada, by Sanchez-Craig
and collaborators as a reference to a psychotherapy approach supposed to motivate
alcohol users to change their drinking behavior in the short term. The four-session
intervention is based on the cognitive and behavioral theories, and it presented
better results among alcohol dependents under treatment than among those who
have received no treatment. A series of studies conducted in the last decades
assessed the effects of different interventions using this nomenclature. However, it
is necessary to separate the brief intervention (BI) from the brief psychotherapy.
The brief intervention is focused on prevention; i.e., it helps abusive or under-risk
users to reduce or stop consuming due to its motivational profile. The brief ther-
apies, in their turn, focus on substance-dependent treatments. Marques and Furtado
(2004) describe these modalities as an attention continuum, which changes
depending on the individual’s substance consumption severity. We will address in
the current text two modalities that, along with other modalities, are usually called
“brief interventions.”

We can find a significant set of research about the effects of brief interventions
on drug consumption reduction. Most of these researches assess interventions’
effectiveness and efficiency, but little is known about how these interventions
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actually work. A new trend focused on assessing the intervention processes has
been in place for the last 15 years, and it is focused on identifying the specific
elements adapted to each individual able to influence results. The first part of the
present chapter regards a brief review about the knowledge on brief interventions
focused on prevention through the identification of specific components mentioned
in previous studies. The second and larger part of the present chapter is a review of
the advances in the intervention studies focused on understanding how these
interventions actually work.

Brief Intervention Components

The first definitions given to the term brief intervention (BI) head toward the
understanding of a practice that aims to identify real or potential problems asso-
ciated with alcohol or other drugs use, as well as to identify strategies to motivate
individuals to change their relation with such consumption (Babor and
Higgins-Biddle 2003). Many studies cite the FRAMES method as the technique
used to guide their interventions. This acronym refers to the brief intervention
principles (feedback, responsibility, advice, menu of options, empathy, and
self-efficacy), which will be further described in the current chapter. However, since
the very first studies, the heterogeneity of these definitions has been highlighted
through the plurality of the time dedicated to the approach, to the content, to the
way the intervention is developed, to the profile of professionals involved with the
implementation of techniques, and to the target group (Heather 1995). This plurality
of definitions may be explained, for instance, by the different terms and acronyms
found in international publications, such as brief intervention for alcohol; brief
intervention; identification and brief advice; extended brief intervention; brief
advice; screening and brief intervention; screening, brief intervention, and referral
to specialized services; brief motivational interviews; and brief cognitive–behav-
ioral therapy, among others. All these approaches are performed in a limited period
of time, and they are focused on behavior change, but they must fulfill the expected
aims of a brief intervention. However, there are specific aspects that differentiate the
highlighted nomenclatures.

The difficulty in formally conceptualizing the term brief intervention has been
deeply discussed and guided to advances in the herein described thematic in recent
years. The author of the text “Brief Intervention content matters,” which was
published in 2013 (McCambridge 2013), questions the remaining knowledge gap in
the content of this intervention, due to the different results presented in recent
studies. The text mentions a randomized clinical study conducted in the UK. The
study compared the effect of alcohol consumption reduction among patients from
two experimental groups who have just received an informative flyer about alcohol.
The first group received the same flyer plus 5 min of brief advice, whereas the
second intervention group got 20 min of additional advice. The results of this
research do not show the best results in groups that have received intensive advice.
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Can we then conclude that the brief intervention does not work? This type of
result has motivated researchers, as well as the author of the previously cited text, to
try to understand in details what we are defining here as brief intervention and,
mainly, to question the components involved with the interventions as a way to
understand these results and to clearly measure the impact of the most effective
aspects.

A systematic review published in a Brazilian journal (Pereira et al. 2013)
highlighted 30 researches that used brief intervention strategies to treat the abusive
use of alcohol or other drugs, published between 1997 and 2010 in different
countries. We assessed the full texts of the six studies conducted within the
Brazilian context mentioned in the current review as an attempt of getting to know
the definition of brief intervention. Table 8.1 highlights the four studies that

Table 8.1 Brief intervention components in Brazilian studies

Study 1: De Micheli et al. (2004)

Target group 108 adolescents; 10–19 years old, outpatient

BI components Frames (feedback, responsibility, advice, menu of options, empathy,
and self-efficacy)

Duration Single session, 20 min

Professionals
conducting BI

4 doctors previously trained on the application of the screening
instruments and on BI

Study 2: Andretta and Oliveira (2008)

Target group 50 adolescents, specialized institutions to follow the protective
measures to adolescents

BI components Motivational interview

Duration Non-specified time, 5 motivation interview sessions (first session
defined as feedback)

Professionals
conducting BI

It is mentioned that it was performed by a therapist, but his/her
specialization was not mentioned

Study 3: Oliveira et al. (2008)

Target group 152 patients, dependence treatment center

BI components Motivational interview

Duration Non-specified time, 5 motivational interview sessions (it mentions that
the feedback was given during the session)

Professional
conducting BI

It does not mention the profile of the professionals, but it highlights the
training on the motivational interview and a supervisor with great
expertise on the approach

Study 4: Castro and Laranjeira (2009)

Target group 71 patients, outpatients

BI components Non-specified

Duration Non-specified

Professionals
conducting BI

Non-specified

Data extracted from the review study by Pereira et al. (2013)
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assessed the intervention impacts. The other two researches will not be mentioned
since they were a transversal study and an experience report.

The aim of the four studies was to assess the effect of intervention, and they
highlighted participants’ positive results in alcohol or drug consumption behavior
change, even if different target groups and consumption patterns were adopted.
However, although the results corroborate the intervention’s impact, just one of
these studies cites the FRAMES method as the technique adopted in the inter-
vention. Two studies used the motivational interviews, and the last article did not
mention the used approach. Besides, the herein described researches were distin-
guished by the necessary treatment to apply the approach; the study by De Micheli
et al. (2004) mentions that the professionals received a brief training, whereas the
study by Oliveira et al. (2008) points out the continuous supervision conducted by
specialists on motivational interviews. It is worth mentioning that the two studies
using motivational interview adopted five sessions. Differently from the study by
De Micheli et al. (2004), who used a single session (of approximately 20 min) as
brief intervention model, the intervention model and duration of these sessions were
not highlighted in the article. The three studies cited the feedback as a way to
inform the patient—in a single session or throughout the other motivational
interview meetings—about the use pattern and the associated issues.

It is known that the four studies just show part of the Brazilian publications and
that they do not depict the data in the international literature. However, even with
the limitation on the range of the present discussion, it is noticed that there is no
clearness or standardization of what a brief intervention would actually be. The
studies have used the FRAMES method, the motivational interview, the single
session, as well as the multiple sessions to refer to brief interventions. Maybe, the
results of these interventions are related to specific aspects that are not detailed in
the studies.

The systematic review published by O’Donnell et al. (2014) corroborates this
idea; it points out the efficacy of brief intervention on the reduction of problems
related to alcohol use in the international scenario through the analysis of 56
randomized clinical studies that involve a large number of patients in the primary
care service. However, the authors point out that there is need to set BI ideal
duration, frequency, and content, so that the effects remain in the long term. The
studies seem to indicate that the structured feedback and the written information
have positive effect in changing some behaviors.

The importance given to brief interventions as instruments used to help patients
changing their behavior regarding drug consumption is already known. However,
understanding their components is crucial for guiding the practices of the profes-
sionals involved in it, mainly due to time limitation and to the overload of activities
in many potential services at the time to put these approaches in practice, such as
primary health care.
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Brief Intervention as Prevention

Nowadays, studies about BI efficacy have been broadly spread within different
contexts. However, it is known that the largest number of studies about this
intervention has been done in primary health care. The BI proposal in these places
is focused on performing drug consumption screening followed by the BI in risk
use and treatment refer cases when the suggestive substance dependence use is
detected. The initial researches about BI were focused on assessing this interven-
tion’s efficacy by comparing them to other longer approaches (Formigoni 1992).
They also aimed to analyze which key elements found in the BIs were directly
related to behavior change (Bien et al. 1993). As time went by, the performed
studies started to focus on the barriers and on the obstructions to their dissemina-
tion, besides the BI testing in other contexts and populations. If we take into
account the advancements in the BI research field, it is possible to see a critic to the
adopted methodologies. It is considered that BI is not totally based on evidences,
due to the lack of pattern in the studies, to the lack of control groups, and to the fact
that many studies are not based on randomized clinical assays.

According to Babor et al. (2006), many randomized clinical studies about brief
interventions were conducted in the last decades in different healthcare environ-
ments. The accumulated evidence basis about the efficacy and effectiveness of BI
has been documented in many systematic reviews since 1993 (Agerwala and
McCance-Katz 2012; Ballesteros et al. 2004; Bien et al. 1993; Kahan et al. 1995;
Kaner et al. 2007; Nilsen et al. 2008; Moyer et al. 2002; Pereira et al. 2013;
Whitlock et al. 2004; Wilk et al. 1997).

One of the first systematic review articles about the evidence of BIs was sug-
gested by Bien et al. (1993). Their study comprises 32 studies involving a sample
encompassing 6000 patients from 14 countries. It was evidenced that the BI does
not differ from the longer approaches when it comes to its effectiveness. The
authors have indicated that the BI can be performed in primary care contexts and in
assistance programs given to employees. At this time, the authors also identified
common key elements able to encourage behavior changing. The principles often
seen in interventions called brief interventions gathered the same components
previously suggested by Miller and Sanchez (1993), namely FRAMES, as it is
described in Table 8.2. The “feedback” is related to a feedback session given to the
individual about the consumption pattern related to drug use. It refers to the
screening, to the evaluation, and to the feedback about the score ranked through
screening instruments. According to Miller and Rollnick (2001), the feedback is an
essential element to the motivation to change, since it provides patients with the
clear knowledge about their current situation. The “responsibility” emphasizes the
individuals’ autonomy and responsibility to the decisions to change or not their dug
use behavior. It also implies commitment to the change. The “advice” refers to the
advice provided by professionals as a way to guide the individuals in the search for
problem solving. The advices work as a set of information about drug use for
health, personal problems, and legal problems, among others. The “menu of
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options” is given to patients along with many strategies in order to change or stop
their drug use behavior. According to Miller and Rollnick (2001), it is necessary to
offer a set of strategies to patients in order to create conditions for them to select
those that best fulfill their needs. The “empathy” means showing to patients the
understanding of their difficulties about drug use, without being confrontational. It
is important not to “force” patients to change their behavior; the professional must
be comprehensive and welcoming. The “self-efficacy” refers to the encouragement
that must be given to the patient; the professional must help the patient to trust in
his/her own resources and to be optimistic toward behavior changing. The pro-
fessional must promote the self-perception of personal efficacy and of the
achievement of established targets.

The number of studies about BI efficacy and effectiveness in the following years
has multiplied in the literature; some bring the identification of moderators, such as
gender, which could influence the results. Kahan et al. (1995) assessed articles
about BI in the health context, which were published between 1966 and 1972. The
authors observed that BI was effective in reducing alcohol consumption among men
in a gender comparison, but the results about women were inconsistent. Wilk et al.
(1997) also performed a meta-analysis involving outpatients and evidenced BI
effectiveness within the referred context.

Given such results, in 2004, BI emerged as recommendation by The United
States Preventive Services Task Force, due to the nonexistence of evidences that the
benefits of this intervention would overcome its damages. However, the current
study considered that the participants reduced from 13 to 34 % the mean number of
doses per week when they were compared to the control groups. Nilsen et al.
(2008), in a systematic review about BI in the last three decades, established that
these researches pointed toward significant reduction of risky and damaging alcohol
consumption. The authors reported that despite the existing solid basis evidencing
BI’s effectiveness, the barriers to disseminate this strategy have been challenging.

Agerwala and McCance-Katz (2012) reinforced that, nowadays, SBIRT
(screening, brief intervention, and referral to treatment) is not a practice totally
based on evidences. These authors’ main critics refer to the methodological limi-
tations of the studies. Although some studies found reduction in alcohol use
through the follow-up assessment performed 6 months after the BI, some of these
studies lack control group. They have recommended the performance of random-
ized clinical assays to corroborate the BI efficacy hypothesis.

Throughout the years, the studies about BI went beyond the health context; they
covered other environments (Pereira et al. 2013). The study conducted by Thom
et al. (2014) provided a general view over BI application beyond health care. These
authors reported that although the evidence of BI in other contexts is less clear,
when it is applied to pharmacies (remove the word “drugstore”) drugstores, to
criminal justice, and to the college environment, it might reduce the damaging
alcohol use. On the other hand, the authors pointed out that there are few evidences
about the BI impact on the dental context, on working places, and on the young and
homeless populations. Thus, they highlighted the barriers to BI application in other
contexts, mainly in regard to the absence of long-term investments.
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Despite the fact that the researches about BI are predominantly positive when it
comes to alcohol use reduction, some studies did not present significant differences
between the standard advice and the BI application. The study by Pengpid et al.
(2013) about the hospital context concluded that there was no significant difference
in consumption reduction between the control group and the group that received BI,
thus stating that the screening instruments and the distribution of an educational
handout may, by themselves, cause consumption reduction. The study by
McCambridge and Day (2008) about the college context also showed similar
results. The study by Lock et al. (2006) about primary health care also concluded
that BI did not overcome the standard advice effects. A prominent conclusion in
these studies takes into account the possible fundamental effects of feedback—the
first specific component of FRAMES—on BI effectiveness, fact that could explain
the lack of differences in the results between groups (Donovan et al. 2012).

The Brief Motivational Interview

The motivational interview (MI) was developed by Miller and Rollnick, and it aims
to help the individual in behavior change processes through ambivalence reduction.
The MI, which is also known as motivational enhancement therapy (MET) or as
brief motivational interview (BMI), is often the beginning of a treatment, since this
intervention opens a path to the change that supports the way to future treatments
(Miller and Rollnick 2001).

Miller and Rollnick (2001) described five principles to guide the MI technique,
namely expressing empathy, which means having a reflexive and cozy hearing;
developing the discrepancy between the desired targets and the behaviors to be
changed; avoiding confrontation in order to not increase resistance to treatment;
monitoring the resistance in order to use it in one’s own benefit, thus facilitating
ambivalence solution; and encouraging the self-efficacy so that the individual
becomes aware of his/her conditions and strategies to deal with difficult situations
and to succeed. The MI is based on the trans-theoretical model suggested by
Prochaska and DiClemente (1992), who describe a model of readiness to change
through motivational stages followed by the individuals. The motivational stages
are pre-contemplation, contemplation, determination or preparation, action, main-
tenance, and relapse.

In a systematic review elaborated by Sales and Figlie (2009), MI appeared to be
effective in reducing alcohol consumption and in increasing motivation to behavior
change. The MI is also related to the increased search for and adhesion to alcohol
dependence treatments. It is a low-cost intervention, which is easily applicable to
any health environment or community. Studies showed that the brief MI is sup-
ported by 6- to 12-month periods, but the specific factors contributing to these data
sustain are not known. According to Carey et al. (2006), when MI is offered along
with other techniques, it is more effective than when it is offered alone.
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Advances in Studies About Brief Interventions and Brief
Psychotherapies

Despite the dubious results found in recent decades about the efficacy and effec-
tiveness of brief interventions, much has been discussed about the elements that
indicate these differences. The hypothesis that specific ingredients may forcefully
interfere in the results began to be taken into consideration, not only in studies
about BI focused on prevention, but also in brief interventions focused on treating
alcohol and other drug dependents or abusive users, as in the case of the brief
motivational interview and the brief cognitive–behavioral therapies.

Bricker (2015) points out that professionals working with drug users use a
number of evidence-based interventions and instruments that may guide their
practice. Although it is good news, the interventions show small-to-moderate effect
size in most efficacy studies. Assessing the effect size means that in addition to the
statistical significance—which tells us whether the results of two interventions, for
example, are statistically different—it is necessary to check whether the positive
effects of the intervention are large enough for it to be considered useful. What
concerns the researchers in the field is the fact that the effects of specific and
innovative interventions that have been tested in clinical trials do not differ much, in
terms of effect size, from the treatments usually used in outpatient clinics and in
hospitals. According to the author, the comprehensive assessment of the ingredients
that really encompass the services would be a real contribution to future studies.
Another common concern regards the effects of the therapist/professional’s fea-
tures, such as his/her discernment to make comments at the right time, his/her time
of clinical experience, and how much it affects the results.

In recent years, a new trend has emerged in order to evaluate the brief inter-
ventions offered to substance users. According to Longabaugh and Magill (2012),
until the twentieth century, the studies about the behavioral treatments for addition
were mainly focused on developing and evaluating the efficacy and effectiveness of
different interventions. However, the authors argue that in the twenty-first century,
the studies’ priority is to understand the treatment processes, i.e., the changing
mechanisms and the active ingredients. The goal is to understand how the treatment
works and for whom, and not just whether it works.

Kazdin and Nock (2003) conducted a review on the methods used to assess the
therapy offered to children and adolescents and found that studies about treatment
mechanisms were probably the best short- and long-term investments to improve
clinical practice and patient care. Many questions may be answered through studies
about therapy, such as “why,” “how,” and “for whom” the treatment works and
what components and combinations may contribute to the result. The authors argue
that understanding why the treatment works could maximize its effects and ensure
that essential features are generalized in order to obtain a practical intervention. The
mechanisms are defined as processes and events that lead to therapeutic changes. It
means that a causal relationship is established between the intervention and the
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treatment outcomes, which itself is not enough because it does not explain why the
relationship happened. For example, evaluating a treatment approach is not enough
to identify the specific components (such as behavioral skills, readiness to change,
cognitive restructuring, and promotion of hope) that promoted the change.
Understanding the treatment processes may minimize the differences among the
several interventions proposed in the literature, as well as promote, optimize, and
maximize the patients’ improvement. Finally, the authors highlight that knowing
how an intervention works may help identifying treatment moderators, i.e., the
variables whose results depend, for example, on the age of drug use onset and on
the dependence severity, among others.

Much of this change of interest due to the limited results found when different
treatment modalities were compared, such as the results reported in the Match
Project (Donovan and Mattson 1994). The Match Project was a large randomized
clinical trial conducted in the 1990s, in several American centers. It tested the
hypothesis that different types of problematic alcohol users would respond differ-
ently to three types of treatment for consumption reduction, namely the motiva-
tional interview, the cognitive–behavioral therapy, and the twelve steps. The effects
of the concept called “treatment matching”—the direction to different treatment
approaches according to the individual needs and features of each patient—on the
primary results related to alcohol consumption reduction ended up getting little
empirical support (Project MATCH Research Group 1998). For example, according
to one of the numerous hypotheses, the motivational interview would bring better
results for those who had less readiness to change. However, it did not occur
because patients with the same level of readiness to change (some high, others low)
showed similar results in any modality. According to Longabaugh and Magill
(2012), the treatment moderating effect hypothesis did not allow identifying the
mechanisms through which the moderation occurred. In this case, the moderation
would be a feature of the patient. Longabaugh and Wirtz (2001) conducted a
comprehensive review of the project and concluded that the theoretical approach
was at odds with what had been empirically observed. The authors cited the active
ingredients, which have been targeted by studies in the field since then. Based on
the hypothesis that active ingredients are fundamental mechanisms that generate
effect on results, one explanation for this similar result among the three Match
Project approaches lies on the fact that they often do not differ from one another in
their emphasis on some ingredients. Thus, the hypothesis that a subtype of patient
would respond differently was not substantiated, since an active ingredient was
present in all the approaches, such as in the case of readiness to change
(Longabaugh and Wirtz 2001). Therefore, Longabaugh and Magill (2012) under-
stand that it is necessary to develop more sophisticated models in order to test the
theory. Magill and Longabaugh (2013) point out a new movement in the evaluation
of treatments for substance users—the need to include a new criterion in the list of
evidence-based interventions for this population. An intervention based on the brief
cognitive–behavioral therapy is considered as evidence-based when well-conducted
randomized controlled trials are considered the gold standard to show its effec-
tiveness. However, it would be necessary, but not sufficient, since the identification
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of the so-called active ingredients would be of great relevance. The hypothesized
active ingredients refer to the key elements of the treatment. They are processes and
interventions within the treatment. In addition, they predict incremental results and
are different from the individuals’ mechanisms, i.e., the individuals’ internal
changing processes. According to the authors, the impact of the active ingredients
on the treatment outcome would be an important criterion to clarify an
evidence-based practice. Several elements are part of the treatment, namely the
patient’s features, the life context, the therapeutic alliance, the promotion of hope in
the individual, the professional empathy, and many other unknown ingredients that
could affect the results; the professional must be aware of them. The proposal
consists of empirically validating these active ingredients, i.e., to consider them
active as predictors of the individuals’ mechanisms and of the treatment outcomes.
Changes should be observed at each stage of the clinical trial, even if they occurred
in all study conditions or groups. For example, during the pre-treatment or
pre-randomization, the attitude change may simply occur because the individuals
sign a consent term to participate in the study and in the evaluations that will take
place later. Therefore, an assessment would be helpful at this point. Another
example relates to the treatment dose, namely the differences between the experi-
mental and control groups regarding the number of sessions they get, a factor that is
often neglected in the studies. These ingredients may affect all groups; however,
they may also affect the effect size in the studies about the effectiveness of inter-
ventions. In the final analysis, it is important to take into consideration and to
control covariables, such as the number of sessions the individual attended to or the
individual features of the therapist. Therefore, the idea would be to dismantle the
main sources of variation in the measurement of the treatment effect size—in other
words, in the evaluation of its efficacy or effectiveness.

In 2004, Longabaugh, Donovan, Karno, McGrady, Morgenstern, and Tonigan
organized a symposium in Canada to discuss evidences of active ingredients in
behavioral therapies and summed up what was discussed in a manuscript published
the following year (Longabaugh et al. 2005). The authors argued that although there
were already good evidences about treatments for alcohol and other drugs users,
little was discussed about how they worked. Overall, the researchers assumed that
when a treatment was effective, they already knew how and why it worked. In
2001, the limited evidence about the intervention working processes led the
National Institute on Alcohol Abuse and Alcoholism to encourage studies on the
alcoholism treatment working mechanisms, by justifying that it was difficult to use
evidence-based treatments in clinical practice without knowing how they worked.
With regard to the cognitive–behavioral therapy (CBT), Donovan recalled some
key elements of the approach, such as the increased self-efficacy and coping skills
used as strategies to reduce drug use. He pointed out that there are reports in the
literature of what is called proximal results, i.e., specific changes in attitudes,
beliefs, and behaviors that according to the theory, patients should undergo or
achieve as a consequence of their commitment to the therapy. The evolution in the
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proximal result variables allows assuming that there will be best “final results,”
such as alcohol consumption reduction, and they may stand out as active ingredi-
ents. Among some primary CBT active ingredients, the author cites the increased
self-efficacy to remain abstinent in high-risk situations, the reduction of positive
expectations of substance use, and the increased expectations related to the benefits
of stop consuming the substance.

A study conducted by Finney et al. (1998) showed that the proximal results
(self-efficacy, coping strategies) were the same among hospitalized patients sub-
jected to the 12-step intervention in comparison with those subjected to the CBT. It
shows that although one of the CBT priorities encompasses the development of
self-efficacy and coping strategies, it is not necessarily the only therapy developing
them. The authors argue that the fragile support of the specific CBT elements to the
results may due to methodological failures. For example, the classical evaluation
generally done in three or four steps (baseline, final line, and follow-up evaluations)
may not be a good strategy. Performing several measurements in the course of a
treatment, for example, may be a better strategy to identify mediators in a more
subtle way. The authors suggested, for future studies, identifying possible
CBT-specific mechanisms such as self-efficacy, readiness to change, overall com-
mitment to the treatment, as well as therapeutic alliance. On the other hand, the
article also discusses the good results of the twelve-step facilitation therapy, which
are mostly compared to the CBT. Some specific elements identified in this approach
were the link with the anonymous alcoholics, the commitment to abstinence, the
spirituality, the character transformation, and the social learning factors. Social
learning factors are also used by CBT. In short, most of the studies conducted so far
identified the existence of active ingredients, but little was known about the way
they worked. The authors point out the need for conceptual models that demonstrate
the ways mediators can be identified.

Since then, the same proposal has been used in several studies in order to
evaluate the processes and to identify the mediators of brief motivational inter-
views. A study compared the MI effectiveness versus the personalized feedback
(alone) to young adult drinkers in an American emergency room. One group was
subjected to one MI session, and the other just received personalized feedback.
Both groups also received reinforcement by phone one and three months after the
intervention. Results showed that the MI was able to reduce alcohol consumption,
which was checked at the follow-up assessments performed 6 and 12 months after
the intervention, using aggregate data (Monti et al. 2007). According to Gwaltney
et al. (2011), although the strategy of using aggregate data to compare the groups
(e.g., mean number of doses consumed in the last 6 months) is an interesting way to
evaluate the MI efficacy results, it provides few details about the treatment
dynamics over time. For example, the MI attempts to increase the motivation to
stop or reduce alcohol consumption, which may occur immediately after the
intervention or after 1 or 2 months, or even after the reinforcement by telephone. It
is not possible to know, by just using an aggregate data 6 months later, or by
comparing the mean number of doses consumed after the intervention, for example.
Refined measurements may possibly find fluctuations over time better than the
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summary or aggregate measures (Neal et al. 2006). Thus, the research group sug-
gested, in this same experiment, using the alcohol consumption data from a diary
interview, in which the consumption of doses was recorded by the participants on a
daily basis during the six evaluation months and also during 30 days before hos-
pitalization. The main goal was to understand at what point the MI effects and those
of the personalized feedback differed from each other. In a first attempt, differences
were not observed between the groups when the data concerning all the
post-intervention period days were analyzed. However, differences emerged when
the intervals were individually analyzed. During the first 3 months after the inter-
vention, there was no association between the type of treatment and alcohol con-
sumption. However, in the 6-month assessment, i.e., after the reinforcement by
phone at 3 months, the personalized feedback was associated with increased like-
lihood of drinking (Gwaltney et al. 2011). Therefore, the differences between
groups only emerged after the reinforcement session conducted after 3 months and
before 6 months, so that the possibility of heavy drinking in 1 day was significantly
greater in the group that just received the personalized feedback. It means that both
interventions were able to reduce the consumption within 3 months of assessment;
however, the MI effect was stronger in the long term and the reinforcement session
was more effective in this group. Results such as these show that investing in the MI
and in the 3-month reinforcement session is valid when one wants to encourage
alcohol consumption reduction in young drinkers at the hospital emergency room,
although the personalized feedback is a simpler and probably lower-cost
intervention.

Barnett et al. (2011), aiming to differentiate the MI effects from those of the
personalized feedback in the emergency room of the aforementioned study, sought
to identify possible intervention effectiveness moderators such as the patient’s
gender, the importance of the event that led him/her to the emergency room (if it
was related to alcohol use), the alcohol use severity, and the degree of readiness to
change the drinking behavior. In addition, the authors attempted to evaluate the
behavior change mediators in the MI. The mediator was understood as a variable
that temporarily intervenes between the intervention and the outcome assessment
and that totally or partly explains their relationship. The main reason that justified
this study was the lack of clarity as well as of consistent data supporting the brief
intervention therapeutic effects on behavior change (Burke et al. 2003).

Most studies on the subject separately evaluate the elements, and they rarely
include the effects of different possible elements (Apodaca and Longabaugh 2009).
This study evaluated the effects of readiness to change, of the perceived risks and
benefits, of self-efficacy, and of the search for additional treatment. All variables,
except for alcohol consumption, were measured using just one question. The results
showed that the patients admitted to the emergency room, due to alcohol use or not,
may better benefit from interventions that take into consideration the alcohol
consumption severity and the readiness to change. Thus, if the patient has drunk
before entering the emergency room and/or score in the AUDIT as risk use pattern,
a single question about the readiness to change could be added in order to provide
the most appropriate intervention. Barnett et al. (2011) justify that the moderators
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and mediators evaluated in their study have contradictory effects toward the results
of studies described in the literature.

As for the perceived risks and benefits, it is known that the development of
discrepancy, which is one of the MI principles, aims to clarify to the individual the
disconnection between the consequences of alcohol consumption and his/her goals
and values. It suggests that the perception of risks and benefits may influence the
behavior change.

As for self-efficacy, which in theory is one of the central MI elements, it is worth
highlighting that increasing the drug user’s self-efficacy perception may provide
good results in changing his/her consumption behavior. However, studies have
found conflicting results when they compared the groups subjected to MI and the
control group (Galbraith 1989; Rohsenow et al. 2004). According to Rohsenow
et al. (2004), the MI did not significantly change the self-efficacy of cocaine addicts
in comparison with the control group. Galbraith (1989) compared the MI and an
advice-interview for problematic alcohol users and found significant self-efficacy
increase, which was measured by applying the Situational Confidence
Questionnaire to those who were subjected to MI. According to the authors, it
suggests that self-efficacy might not have been properly measured in some studies.
The question regarding the search for additional treatment as a result of MI also
appears in the literature with conflicting results (Barnett et al. 2007; Bernstein et al.
2005). According to the study by Barnett et al. (2007), the search for treatment in
order to reduce alcohol consumption among college students was higher among
those who were subjected to one brief MI session than among those who were
subjected to computerized intervention. However, according to Bernstein et al.
(2005), one MI session had no effect on the search for additional treatment among
cocaine and heroin users. Identifying how the MI works could allow improving the
knowledge and increasing health services’ effectiveness. The authors recommend
that further studies should be performed, especially among populations with dif-
ferent ages. However, these results highlight the fact that from the cost-effective
perspective, the intervention itself, even if it is held in a single meeting, appears to
be more cost-effective than an extremely brief intervention such as feedback alone.

Some studies focus on the effects mediators have on interventions performed
with specific groups, such as college students and children and adolescents. Barnett
et al. (2007) assessed the effects that mediators, in a brief motivational interview,
had on the alcohol consumption by college students who had already had problems
related to alcohol use. At the third-month follow-up, it was found that using
behavioral strategies helped reducing alcohol consumption among the students
subjected to MI in comparison with that of the control group. In other words, the
amount of alcohol consumption was mediated by the use of behavioral strategies
among those subjected to MI. On the other hand, other assessed variables such as
motivation to change and the drinking perception by peers did not work as medi-
ators in alcohol consumption. However, before the herein presented study, Fromme
and Corbin (2004) found no study assessing the readiness to change drinking as a
possible mediator of brief motivational interventions among young drinkers and
college students. Thus, the authors tested the effectiveness of a program based on a
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motivational intervention and on behavioral techniques of CBT as a strategy to
prevent alcohol consumption among college students. In addition, the group
hypothesized that a high readiness to change would be predictive of good results in
the program based on the results of the aforementioned Match Project. As it was
previously mentioned, one of the Match Project hypotheses was that those who had
low readiness to change would show better results in one of the three evaluated
interventions, namely the MI. However, according to the study results, all the
individuals who showed high readiness to change had positive results in the three
intervention modalities (DiClemente et al. 2001). Thus, Fromme and Corbin (2004)
also hypothesized that participating in the intervention could increase their moti-
vation to change later. The first hypothesis was corroborated, since the high level of
readiness to change influenced the reduction in heavy alcohol consumption.
However, the study provided little evidence that the intervention improved moti-
vation in those who showed low readiness to change.

The last mechanism we would like to address in the current chapter is the
therapeutic alliance. The quality of the therapeutic relationship is identified as a
significant predictor of good outcomes in psychotherapies and counseling tech-
niques (Horvath and Symonds 1991). One of the major concerns among researchers
in recent decades is trying to better understand how the therapeutic relationship
factors work together with other specific and common factors. The factors have
been described in the literature for a long time as improvement expectations,
treatment ritual, and therapeutic relationship (Gilbert and Leahy 2007). Among the
treatments for drug users within the Match Project, for example, it was found that a
strong therapeutic alliance could better predict outcomes and adherence to treatment
(Connors et al. 1997). A literature review that included peer-reviewed articles
published between 1985 and 2005 (Meier et al. 2005) also found that early alliances
seem to be a consistent predictor of commitment and adherence to treatment among
drug users. The early-established alliance seems to favor more rapid improvement
during treatment. However, it is not clear that the alliance directly influences the
post-treatment results. The authors also found that until that year, there were few
studies assessing the alliance determinants. The available studies showed that
demographic features and drug use severity were not determinant aspects for the
alliance. It was concluded that the alliance has to do with the results, but the alliance
formation determinants are not yet clear in the literature. A study using the Match
Project data published in 2015 (Maisto et al. 2015) showed that self-efficacy
(measured after the treatment) was a mediator in the alcohol consumption reduc-
tion, thus reinforcing the effects of the good therapeutic alliance evaluated by the
patient and by the therapist. The study reinforced the importance of the therapeutic
alliance and self-efficacy to the treatment outcomes. However, the authors suggest
that future research should examine the changes in the therapeutic alliance during
treatment and how these changes relate to the self-efficacy and treatment results
over time. These results seem to indicate that although the relationship influence in
the results is clear, the scientific literature still does not answer how the alliance
process happens and how it affects the results.
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Final Considerations

MacKinnon et al. (2007) explain that the mediating variables have become the
subject of interest of several studies in the psychological and social field. Two types
of studies have been conducted to evaluate the mediators. The first study investi-
gates how a particular effect happens. According to the authors, these studies take
place after the completion of previous researches that found some relationship
between two variables, such as X is related to Y. Next, another variable is added in
order to improve the understanding about the relationship. A good example is the
one in which several studies associate childhood physical abuse with violence in
adulthood. One explanation for this pattern is that children exposed to physical
violence acquire deviant patterns of social information processing that lead to
violent behavior later in life. Authors such as Dodge et al. (1990) found evidence
for this theory mediation process, because the social processing measurements
explained the relation between the child physical abuse and the subsequent emer-
gence of aggressive behavior. A second group of researchers uses the theory of
mediators in experiments—those typically used to evaluate interventions and
psychological treatments. In these cases, an intervention is developed to change one
mediating variable that, in turn, will change the final result.

Despite the numerous studies performed to evaluate efficacy, to this day, very
little is known about how brief evidence-based interventions for problems with
alcohol and other drugs achieve their effects. The new movement toward the
understanding of the specific elements that interfere in the results of brief inter-
ventions presented in the current chapter seems to be a promising way. Identifying
the features associated with the better response to brief interventions could explain a
number of inconsistencies found in studies, improve the intervention and the
screening effectiveness, as well as increase the dissemination of brief intervention
approaches. However, it is noteworthy that the process investigation is more
advanced in treatment-focused interventions than in the BI used for primary or
secondary prevention, although it is also interesting to researchers in this field. On
the one hand, this review gives the impression that there is a good way for studies
about intervention mechanisms to develop an appropriate conceptual model. On the
other hand, it shows that understanding the treatment mechanisms may provide rich
information to foster an evidence-based clinical practice.
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Chapter 9
Web-Based Interventions for Substance
Abuse

Michael P. Schaub

Introduction

In recent times, the international literature has described treatment models targeting
the general population and, besides supplying informative measures at the level of
primary and secondary prevention, also offering Web-based self-help tools for
problematic substance users in line with tertiary prevention (Blankers et al. 2011;
Postel et al. 2010; Riper et al. 2008). So far, there is a good and constant evidence
for Web-based self-help interventions for problematic drinking, but only a few
studies have investigated the scientific effectiveness of such interventions for
problematic stimulant drug use (Schaub et al. 2012). Some Web-based self-help
studies exist for the reduction of cannabis use in problematic users so far divergent
results.

The interventions’ backgrounds are, however, more or less the same. They are
based on classical therapy approaches from cognitive-behavioural therapy for
substance abuse (e.g. Carroll 2005), motivational interviewing (McKee et al. 2007),
principles of self-control (Sobell and Sobell 1993; Velicer et al. 1990) and the
well-established relapse prevention model, that is often integrated in the corre-
sponding cognitive-behavioural therapy. There are also numerous Web-based brief
intervention studies that are mainly focusing on personalized individual feedback
based on established addiction measurement instruments such as the Alcohol Use
Disorders Identification Test (Babor et al. 2001). So far, there is also enough
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evidence for the effectiveness of these studies. The pooled effect sizes are smaller
than in the more comprehensive Web-based therapy intervention mentioned before.

On the other hand, there is a growing number of Internet counselling services.
Assuming many of them based on classical e-mail exchange, some on anonymous
chat sessions and a few clinical case examples based on more intensive Internet
exchange forms such as video sessions (e.g. with Skype or Google Hangouts). The
overwhelming majority of these services and of these Internet communication
modalities have not been scientifically tested for effectiveness in the field of sub-
stance abuse. In contrast, there are numerous studies on other mental health
problems with the so-called guided Internet therapy interventions. There is
increasing evidence that guided (e.g. by chat based or e-mail based)
cognitive-behavioural therapy is boosting the effects previously found for
Web-based self-help-only intervention for subclinical depression and anxiety dis-
orders (Andersson and Cuijpers 2009; Spek et al. 2007). Moreover, there are
investigations demonstrating that a sufficient therapeutic alliance can be reached by
guided individual predominantly e-mail-based cognitive-behavioural treatment of
depression, generalized anxiety and social anxiety disorders and PTSD (e.g.
Andersson et al. 2012; Knaevelsrud and Maercker 2007; Preschl et al. 2011).

The present chapter aims at summarizing the current scientific evidence on the
effectiveness of unguided and guided Web-based therapy interventions for sub-
stance use/abuse. Moreover, it aims at providing a theoretical background for these
interventions, summarizing the therapeutic concepts applied, developing a suitable
framework to arrange current scientific evidence and providing future research
perspectives.

Theoretical Background

The perhaps strongest advantage of Internet addiction therapy is that it can be fully
anonymous, place- and time-independent (e.g. Haug et al. 2011). Historically,
Internet counselling and therapy emerged as an emergency solution in developed
countries with partially very long distances to travel to reach, e.g. a family doctor or
even further for an addiction specialist. These early developments started amongst
others in Australia, Canada and the USA in the early 1990s. Some of them are
known to the author more as non-professional self-help group or peer-to-peer
exchange services in order to reach also isolated persons in need. In the last 10–
15 years, these emergency solutions became more and more professional, more
widespread and developed also into a special solution for persons with specific
needs that are also very prominent in individual with substance abuse problems.
These are help-seeking persons that explicitly do not wish to see a professional
person or visit a service as of fear of stigmatization or a distinct need for anonymity
(Kersting et al. 2009; Leuschner and Tossmann 2009). A third reason is that they do
want to keep the personal distance to the counselling person or the therapist
(Leuschner and Tossmann 2009). Addiction therapy and addiction counselling on
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the Internet can be arranged in the middle field between the two poles “ever tried
once a substance” and “inpatient treatment” (see Fig. 9.1).

In general, addiction therapy or addiction counselling is independent in their
form of Internet communication. Doering (2003) stated in his media-economic
framework model for the social psychology of the Internet that the choice of a
communication medium is a conscious decision. This means for example that a
person with a substance use problem will choose rather a user forum, a self-help
intervention or a guided chat session depending on his/her need. Therefore, it is also
obvious that a person will use different communication mediums depending on his/
her therapy process phase. A first contact could for instance be rather in a guided
user forum while guided chat contacts are more considered in later therapy phases.
Initial e-mail contacts can thus quite often end also in later face-to-face therapies.
More frequently occur on the contrary single questions to distinct and limited
questions to specific addiction-related problems..

The proximity and distance in a face-to-face therapy can be theorized as located
on a continuum as it might be the case for single Internet communication medium.
One issue that merits a specific note is the fact that there is in contrast a clear
discrepancy between the proximity and distance for time-simultaneous and
time-divergent communication mediums (see Fig. 9.2). While there is a gap of
several hours and days between a question of a help-seeking person and the answer
of his/her therapist in an e-mail-based addiction therapy, there is just a short break
or even almost no break in a chat-based or a video-chat-based Internet therapy (e.g.
with Skype and Google Hangouts). Self-help therapy approaches build the largest
personal distance between the initial developer of the therapy interventions and the
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Peer contacts
Web basierte 

Beratung
Outpatient
therapy

Medical
assessment

Counselling
of relatives

Ever tried
Problematic

substance use
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Consumption 

Web-based
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crisis

Fig. 9.1 Different forms of counselling and therapy between the two poles that addiction
treatment and prevention services can cover
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help-seeking person. Completely anonymous is finally descriptive non-interactive
information presented for example on an addiction information website.

Last but not least, it has to be mentioned that amongst the several advantages a
Web-based guided or unguided addiction therapy intervention can have, there is
certainly one disadvantage. The access to a computer with Internet connection is a
requirement and—although to a lesser extent—sufficient computer and Internet
literacy (Neale and Stevenson 2014; Redpath et al. 2006). Moreover, in the written
communication modalities, the non-verbal communication (facial expression, ges-
ture) is very difficult to be realized, and thus, the phenomenon of a substance use
problem can hardly be captured in its whole complexity (e.g. Kersting et al. 2009).
Preliminary findings however demonstrated that the quality of the therapeutic
relationship can be—in the comprehension of Carl R. Rogers (empathy, congruence
and appreciation)—at least in the longer term as good than in a face-to-face therapy
(David et al. 2005). Thus, it can be assumed that it is rather a matter of intensity
(number and frequency of contacts) until a good addiction therapist can reach
sufficient therapeutic alliance for an as successful therapy as in a face-to-face
condition. On the other hand, intimate topics such as unprotected sexual contacts or
other behaviours that might result in unwanted sexual transmitted disease infections
are often easier and earlier broached as an issue in an online compared to a
face-to-face therapy.

Plattform

E-Mail counselling

Anonymity

Online self-help

Chat counselling

Face-to-face therapy
with additional online contacts

Descriptive information

Personalized feedback

Discussion forums

Skype counselling

Internet-based
aftercare

Fig. 9.2 Technical options for Web-based addiction counselling and therapy
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Current Evidence for Web-Based Interventions Aimed
at the Reduction or Cessation of Alcohol Use

So far, the best-investigated substance use field in terms of Web-based therapy
interventions is the alcohol use field. Meta-analyses demonstrated effectiveness for
Web-based personalized feedback interventions for the reduction of alcohol use
post-intervention (Riper et al. 2009) with low-to-moderate effect sizes [d = 0.22
(95 % CI = 0.16, 0.29)] and for the reduction of grams of ethanol consumed in the
longer term (Riper et al. 2011). A further meta-analyses that also included more
thorough interventions yielded similar effect sizes for the reduction of alcohol use
(d = 0.22 (95 % CI = 0.14, 0.29) and in comparison for the cessation of tobacco
use (d = 0.14 (95 % CI = 0.06, 0.23); Rooke et al. 2010). One of the earlier studies
found a higher effect for a comprehensive guided chat therapy in addition to
self-help in comparison with self-help alone for the reduction of alcohol use
6 months post-intervention start (Blankers et al. 2011). Interestingly, this effect
even increased in the long-term 12 months after intervention start. The question
whether more comprehensive guided addiction counselling for the reduction of
alcohol use in problematic alcohol users is more effective than (brief) self-help
interventions is still unclear. A very recent meta-analysis did not find evidence to
support such an obvious assumption (Riper et al. 2014). However, as the authors of
this recent meta-analysis point out correctly, the number of guided studies for the
reduction of alcohol consumption is currently low and most of these included
subjects sought help for the first time. Studies with more severe cases with more
pronounced alcohol consumption are rare. Not surprisingly, studies that aimed at
the reduction of substance use in general yielded higher effect sizes that those
aiming at abstinence (Rooke et al. 2010).

In the recent years, there is also a newer trend developing that combines
Web-based self-help interventions or brief face-to-face interventions for the
reduction of alcohol use with mobile phone technologies such as SMS. This has
been shown to be especially promising in keeping youth and young adults in
interventions aiming at the reduction of risky alcohol consumption (Haug et al.
2013) or as a kind of additional aftercare support in young adults after emergency
department visits (Suffoletto et al. 2014) or in adults after outpatient treatment
(Haug et al. 2015). On the other hand, it is somewhat surprising that there are no
studies conducted so far, that combined face-to-face alcohol treatment with
Web-based interventions and compared them with Web-based interventions alone.
Finally, no study investigated the effectiveness of video-chat-based interventions.
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Current Evidence for Web-Based Interventions Aimed
at the Reduction of Stimulant Use

While there are over two dozens of Web-based studies that aimed at the reduction
of alcohol use, there are only four studies so far, that focus on the reduction of
stimulants. One is ongoing (Champion et al. 2013), two are published (Schaub et al.
2011, 2012; Tait et al. 2012, 2014), and a fourth just started.

The results of the first snow control study demonstrated the feasibility and initial
effectiveness of an anonymous, fully automated, Web-based self-help intervention.
Participants in this intervention group received interactive cognitive-behavioural
modules and a consumption diary to reduce cocaine use, whereas participants in the
control group received online psycho-educative information modules. The
Web-based intervention attracted older and more educated participants than existing
outpatient treatment programmes for which cocaine is the primary substance of
abuse. Participants in the intervention group showed greater treatment retention
compared with the control group. However, the response rates at the follow-up
assessments were very low and restricted the explanatory power of the analyses. At
the follow-up assessments, the severity of cocaine dependence did not differ
between the intervention and control groups. Furthermore, there were no differences
in cocaine craving, depression, or alcohol and other substance use. Using the
consumption diaries, the average number of cocaine-free days per week did not
change significantly, whereas the weekly quantity of cocaine used decreased
equally in both groups. The snow control intervention is currently under revision,
and a new three-arm randomized controlled trial will be conducted in order to test
the effectiveness of this revised version with additional chat-counselling versus
self-help alone versus a classical waiting list.

Another study called breaking the ice is evaluated in a randomized controlled
trial the effect of an Internet intervention for amphetamine-type stimulant problems
in 160 adult Australians compared with a wait list control group (Tait et al. 2012,
2014). Breaking the ice consists of three modules requiring an estimated total
completion time of 90 min. The content of the modules was adapted from
face-to-face clinical techniques based on cognitive-behavioural therapy and moti-
vation enhancement. The result of the study was generally mixed. At 3 months,
43 % of intervention and 57 % of control participants provided follow-up data. In
the intervention group, 63 % completed at least one module. The only significant
group by time interaction was for days out of role. The pre-/post-change effect sizes
showed small changes (range d = 0.14–0.40) favoring the intervention group for
poly-drug use, distress, actual help seeking and days out of role. In contrast, the
control group was favored by reductions in ATS use, improvements in quality of
life and increases in help-seeking intentions (range d = 0.09–0.16).

Another ongoing study in Australia investigates within an already positively
evaluated Internet school prevention programme for the prevention of alcohol and
cannabis use the effectiveness of a programme to prevent from ecstasy use of 10- to
12-year-old students in a cluster randomized controlled trial (Champion et al. 2013).
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No studies currently combine face-to-face stimulant treatment with Web-based
interventions or investigate the effectiveness of video-chat-based interventions for
stimulant users.

Current Evidence for Web-Based Interventions Aimed
at the Reduction of Cannabis and Other Drug Use

Currently, there are only two specific Web-based programmes published that aimed
at the reduction of cannabis use that have been investigated in randomized con-
trolled trials, and these programmes employ different intervention approaches
(Rooke et al. 2013; Tossmann et al. 2011). The German “Quit the Shit” programme
(Tossmann et al. 2011) is based on principles of self-regulation and self-control and
is a solution-focused approach. This programme is structured into weekly person-
alized feedback sessions based on participants’ consumption diary entries, intake
and termination chats, and the total allowed programme time is 50 days. Attrition in
the German study of Tossmann et al. (2011) was high and higher in the intervention
(11.6 %) condition than in the waiting list control condition (24.7 %). Nevertheless,
these authors found significant effects on cannabis use reduction in their
per-protocol and last-observation-carried-forward analyses. The Australian pro-
gramme “Reduce Your Use: How to Break the Cannabis Habit” (Rooke et al. 2013)
is a fully automated self-help intervention consisting of 6 modules for the ame-
lioration of cannabis use disorders based on cognitive-behavioural therapy
(CBT) approaches (Goldstein et al. 1989; Marlatt 1985), motivational interviewing
(Miller and Rollnick 1991) and behavioural self-management (Copeland et al.
2001). This programme was tested for effectiveness in a randomized controlled trial
and compared to a psycho-educative control condition also consisting of 6 modules.
Study retention was higher in the intervention and the control condition after
6 weeks (66 vs. 64 %) and at a 3-month follow-up (54 vs. 52 %) than in the
aforementioned German study (Tossmann et al. 2011). The frequency of cannabis
use and the quantity of cannabis consumed were both more reduced in the inter-
vention group than in the control group at 6 weeks and at the 3-month follow-up.

An ongoing Swiss study investigates the effectiveness of the combination of a
fully automated self-help intervention for the reduction of cannabis use with
additional individual chat sessions (Schaub et al. 2013). No studies conducted so far
if face-to-face cannabis use disorder treatment combined with Web-based inter-
ventions is more effective than Web-based interventions alone. No study investi-
gated the effectiveness of video-chat-based interventions for the reduction of
cannabis use.

There is also a positively evaluated school prevention programme from Australia
that involved 10-year-old students. The so-called Climate School Alcohol and
Cannabis course successfully increased cannabis and alcohol-related knowledge,
and decreased the average consumption of alcohol use and the frequency of
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cannabis use and binge drinking amongst young people (Newton et al. 2009, 2010).
There is a first meta-analysis published that found a positive pooled effect size of
g = 0.16 (95 % CI = 0.09, 0.22) for a total of 10 computer- and/or Internet-based
interventions that aimed at the reduction of cannabis use frequency (Tait et al.
2013). However, this very preliminary meta-analysis mixed these two types of
interventions and consequently yielded no effects on subgroup analyses.

Three new studies from the USA investigated Internet-based intervention in
opioid substitution therapy. The first one investigated the effectiveness of a
Web-based behavioural intervention that partially substituted for standard coun-
selling in a community-based methadone substitution programme (Marsch et al.
2014). Replacing a portion of standard treatment with this intervention resulted in
greater rates of objectively measured opioid abstinence. In a second study, partic-
ipants of a buprenorphine substitution treatment programme received an
Internet-based community reinforcement approach intervention plus contingency
management (money for negative urine screenings) or contingency management
alone (Christensen et al. 2014). Compared to those receiving contingency man-
agement alone, recipients of the combined intervention exhibited more of absti-
nence and had a reduced hazard of dropping out of treatment. The third study is the
only one in the entire Internet-based substance use treatment field that tested the
feasibility and acceptability of a video-chat-based intervention (King et al. 2014).
Study participants in the video-chat condition showed lower study retention than
those receiving classical face-to-face counselling. However, they had similar rates
of counselling attendance and drug-positive urinalysis results, and reported similar
and strong ratings of treatment satisfaction and therapeutic alliance.

Current Evidence for Cost-Effectiveness for Web-Based
Interventions Aimed at the Reduction of Substance Use

The question of cost-effectiveness of Web-based interventions aimed at the
reduction of substance use and especially its impact on a population level has been
rarely addressed in scientific studies. Many practitioners take it already as a fact that
the introduction and implementation of Web-based interventions can save money in
the addiction care system. However, it is not that easy as those few available studies
currently published show. There is only one study in the alcohol field from the
Netherlands that compared the cost-effectiveness of Internet therapy with up to 10
chat sessions versus Internet self-help (Blankers et al. 2012). The effort of Internet
therapy for the reduction of alcohol use in problematic alcohol user yielded a
median incremental cost-effectiveness ratio of €3683 per additional treatment
responder and €14,710 per quality-adjusted life-year (QALY) gained. At a will-
ingness to pay €20,000 for one additional quality-adjusted life-year, Internet ther-
apy for the reduction of alcohol use had a 60 % likelihood of being more
cost-effective than Internet self-help.
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Another study from the Netherlands—a country where health insurance com-
panies nota bene partially pay Internet-based therapy—simulated costs and gains of
quality-adjusted life-years on population level in case that half of the alcohol
treatment services ranging from counselling for problematic drinking until inpatient
alcohol treatment will be replaced by Internet-based addiction services. This study
estimated that in the current health care system for alcohol addiction problems,
every invested Euro results in a health gain of Euro 1.08. Under the new system,
where 50 % would be replaced, every invested Euro will result in a health gain of
Euro 1.64. The current system costs 233 Million Euro. However, the estimated
costs to reach the new system are estimated 86 Million Euro. Therefore, in the
Netherlands, much more persons with alcohol problems could be helped and this
help would be much more successful. However, this would need an initial strong
investment.

Another important message merits attention concerning cost-effectiveness.
Classical face-to-face addiction treatments must at least partially be replaced by
Internet-based addiction services to gain cost-effectiveness. To add simply new
Internet-based service to existing face-to-face services per se ends up with higher
costs, increases working loads of present therapists, and potentially could displease
some of them.

Discussion

The present chapter provides a good update brief overview of the current evidence
on Web-based interventions for problematic substance use and substance abuse.
This field is currently very active, and it can be expected that there will be
numerous studies in the coming years. For the reduction of alcohol use, there is
already considerable evidence for effectiveness from meta-analyses for Web-based
interventions that aim at reducing problematic alcohol use. Compared to Web-based
interventions aiming at the reduction of other mental health problems than sub-
stance abuse problems, those aiming at the reduction or cessation of substance use
have to deal with comparatively strong attrition problems. This is especially the
case for interventions aiming at the reduction of stimulant use, less for interventions
aiming at the reduction of cannabis or opioid use and the least for those for the
reduction of alcohol use. New ways have to be found in the future in order to reduce
these problems. Some of these problems could be solved in trying to tailor these
Web-based interventions better for substance use specific subgroups and potentially
also for their subpopulations, e.g. Web-based intervention for the reduction of
cannabis use in male users aged 16–25, etc. Another approach might be the inte-
gration of modules aiming at the reduction of frequently observed comorbidity
factors into the Web-based substance use interventions. There are initial findings
that, e.g., those individuals with higher depression symptoms do stay longer in
Web-based interventions for the reduction of cocaine use (Schaub et al. 2012). So
why do we not offer also core modules from Web-based interventions aiming at the
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treatment of depression symptoms for those who might benefit from these?
However, the evidence for Web-based interventions other than those aiming at the
reduction of alcohol use has to be increased, and thus, more studies are needed in
general.

Interestingly, studies on the effectiveness of the combination of face-to-face
therapy with Web-based intervention have been rarely addressed. To my personal
experience, there are sometimes concerns from addiction therapist that Web-based
interventions aim at the reduction of treatment costs and of their work in the end.
However, as long as between 10 and 20 % of those with addiction-related problems
do not receive any treatment, these concerns appear to be unethical indeed. We
must increase addiction treatment access and treatment provision by using
Web-based interventions according to the principal of concurrent cover (i.e.
non-invasive, low-cost interventions in which therapeutic intensity can be enhanced
according to need). However, the introduction of Web-based services first needs
additional investments before treatment access can be increased. This investment
might be a rewarding investment for almost all countries worldwide as Internet
access is even increasing in some Third-World countries now. However, Web-
based interventions should, in order to keep investments and workloads low, not be
in addition to already implemented face-to-face treatments; they should complete or
partially replace them.

Whether Web-based interventions do reach the same effectiveness as
face-to-face addiction treatments in 1 day—as it is currently the case for Web-based
intervention that reduces depression symptoms when compared to depression
treatment as usual—is a difficult question. Currently, we are not at this stage.
However, the interventions are improving quickly, and we are approximating more
and more this stage.
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Chapter 10
An Open Uncontrolled Pilot Trial
of Online Cognitive-Behavioral Therapy
for Insomnia for Ukrainian
Alcohol-Dependent Patients

Olena Zhabenko, Nataliya Zhabenko, Deirdre A. Conroy,
Oleg Chaban, Anna Oliinyk, Iryna Frankova, Alexander Mazur,
Kirk J. Brower and Robert A. Zucker

Introduction

Heavy drinking patterns among adults are common in Ukraine (Webb et al. 2005).
According to the WHO Global Information System on Alcohol and Health, the total
recorded and unrecorded alcohol per capita consumption among adults (15+)
in Ukraine was 14.3 (in liters of pure alcohol) in 2003–2005 which decreased to
13.9 in 2008–2010, with spirits being the main beverage group (48 % of all the
alcohol) followed by beer (40 %) and wine (9 %). The 12-month prevalence of
alcohol use disorders (including alcohol dependence and harmful use of alcohol)
and alcohol dependence estimates (15+) among males were 9.3 and 4.2 % and
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females 1.1 and 0.5 %, respectively (WHO 2014). The same report found that the
highest patterns of drinking score, i.e., the most risky patters of drinking, have been
found in Russia and Ukraine.

Insomnia is a common symptom that may interfere with the efforts of patients
with alcohol dependence to initiate and maintain sobriety (Krystal et al. 2008; Stein
and Friedmann 2006). Across 12 studies with a range from 36 to 91 %, a mean of
58.4 % of 3294 alcohol-dependent patients endorsed symptoms of insomnia
(Baekeland et al. 1974; Bokstrom and Balldin 1992; Brower et al. 2001, 2011;
Caetano et al. 1998; Cohn et al. 2003; Escobar-Córdoba et al. 2009; Feuerlein 1974;
Foster and Peters 1999; Mello and Mendelson 1970; Perney et al. 2012; Zhabenko
et al. 2012). This varied range can be described by a number of issues, such as
characteristics of the sample size and type (inpatients, outpatients, community
sample, etc.), severity of alcohol dependence, time since last drink, the definition
and assessment of insomnia, comorbidity, and geographical variation. Treatment of
insomnia is important because of its role in relapse (Brower 2003; Brower and
Perron 2010).

Brower and colleagues reported several predictors of insomnia and its severity
based on analyses of two studies—one cross-sectional and one longitudinal with a
sample size over 600 alcohol-dependent patients recruited from United States and
Poland. The main findings of the longitudinal study performed in United States were
that about one-half of patients near the time of treatment entry had symptoms of
insomnia that occurred at least 15 days or more in the preceding month. These
insomnia symptoms were independently associated with female gender and psy-
chiatric symptom severity. Insomnia symptoms improved significantly over
6 months with either abstinence or reduction in drinking to moderate levels, whereas
symptoms did not improve among patients who relapsed to heavy drinking.
Insomnia symptoms also failed to improve in one-third of patients with baseline
insomnia (i.e., one-half of patients with persistent insomnia) despite abstinence or
moderate drinking levels, indicating that good drinking outcomes do not necessarily
always ensure improvement in sleep (Brower et al. 2011). Another two analyses
found that quantity of drinking was related to insomnia, and both depressive
symptoms (Zhabenko et al. 2013a) and psychiatric severity (Zhabenko et al. 2013b)
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mediated the effects of drinking on sleep. These findings have significant clinical
implications—psychiatric symptoms and alcohol use must be treated concurrently in
order to reduce insomnia.

Another Polish study found that mental and physical health status, severity of
alcohol dependence, number of drinking days in the past 3 months, and childhood
abuse were independent predictors of insomnia (Zhabenko et al. 2012). Perney and
colleagues found that moderate anxiety and depression, patients living alone and
higher gamma-glutamyltransferase (γ-GT) levels were significantly associated with
high sleep disturbance (Perney et al. 2012), suggesting that other predisposing factors
to insomnia, such as anxiety and depression, may play a role in future insomnia.

Thus, an untested hypothesis is that treatment of insomnia can facilitate absti-
nence when provided as an adjunct to alcoholism treatment (Brower 2003). To date,
at least four studies have evaluated non-pharmacological approaches to insomnia
complaints in subjects with AD early recovery (Arnedt et al. 2007, 2011; Currie
et al. 2004; Greeff and Conradie 1998). Arnedt and colleagues found that
cognitive-behavioral insomnia therapy may benefit recovering alcoholics with
mild-to-moderate insomnia by improving sleep and daytime functioning in
uncontrolled (Arnedt et al. 2007) and controlled studies (Arnedt et al. 2011).
Another randomized controlled trial of brief cognitive-behavioral interventions for
insomnia in recovering alcoholics found that treated participants were significantly
more improved than control participants on diary measures of sleep quality, sleep
efficiency, awakenings, and time to fall asleep (Currie et al. 2004). The fourth study
of progressive relaxation training on insomnia illustrated improvement in the
sleeping patterns of the treated group and did not find any changes in the sleeping
patterns of the control group (Greeff and Conradie 1998). However, none of these
studies were computer-based, and none were performed in Ukraine. Professor
Ritterband and his team created and evaluated an Internet-based behavioral inter-
vention for a non-alcoholic sample of adults with insomnia (http://shuti.bht.virginia.
edu/modules/8?page=1). Intention-to-treat analyses showed that insomnia severity
significantly improved, wake after sleep onset significantly decreased, and sleep
efficiency increased for the Internet group. All these variables did not change for the
control group (Ritterband et al. 2009).

Over the past few years, Internet CBT-I programs have expanded, particularly
throughout North America (Beaulac et al. 2015; Cheng and Dizon 2012; Espie et al.
2014; Gosling et al. 2014; Hedman et al. 2013; Lancee et al. 2013; Thorndike et al.
2013; van Straten et al. 2014). An Internet CBT-I program may be a more con-
venient way for patients to receive care. These programs also show promise as an
effective way for individuals with insomnia to receive CBT-I. This treatment is best
delivered by individuals certified in Behavioral Sleep Medicine (BSM) and
involves multiple follow-up visits. However, there are few providers certified in
BSM and CBT-I outside of the USA, and it is not available to patients in many
areas of the world such as Ukraine.

The aim of the current study was to develop and pilot the efficacy of a 6-week
online computer-based CBT-I for Ukrainian patients in recovery from alcohol
dependence. We hypothesized that CBT-I-AD would improve subjective sleep and
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daytime functioning and reduce the severity of drinking in AD patients with
comorbid insomnia.

Survey design: This is a longitudinal study, with data collected via a web-based
survey. Patients were recruited via advertisements and flyers in the places of
Alcoholics Anonymous (AA) meetings, newspaper, personal e-mail for professionals,
physician referrals, “Ukrainian young psychiatrists” Google group, and social net-
works (i.e., Facebook, Odnoklassniki, Vkontakte). Participants were provided the
URL to complete the pre-assessment, post-assessment and online treatment.

Participants: The main inclusion criteria were as follows: (1) diagnosis for AD
screened by the International Classification of Diseases and Related Health
Problems 10th Revision (ICD-10) version for 2010 (World Health Organization);
(2) diagnosis of insomnia according to ICD-10; (3) at least 3 weeks of continuous
sobriety; (4) self-reported sleep problems ≥1 month; (4) high-speed Internet access
and a home computer (for those who did not have a computer with Internet access,
an onsite computer was provided); (5) 18–80 years old; and (6) an online informed
consent for participation. The main exclusion criteria were as follows: (1) current
diagnosis of psychosis, acute suicidality, bipolar affective disorder, schizophrenia,
seizure disorder, untreated sleep apnea. The study was approved by the Lugansk
Regional Clinical Psychoneurological Hospital Review Board.

A web-based platform (http://cbt-insomnia.com/) included psychoeducational
information, five CBT-I sessions, and a battery of scales developed by the
Ukrainian team to examine the effectiveness of the CBT-I package (Zhabenko O.,
Zhabenko N., Linskaya K., Oliinyk A. and Frankova I.). The package is based on
Dr. Gregg Jacobs’ 25 years of research and clinical practice (Jacobs 2000–2010)
and incorporates additional material from the treatment manual (version 2.0)
Cognitive-behavioral therapy for insomnia for alcohol dependence (with permis-
sion Arnedt 2004). Both authors gave permission to develop the online project
based on their treatment manuals.

Psychoeducational information on the Web site is divided into three sections:
alcohol dependence, insomnia, and cognitive-behavioral therapy for insomnia
(Fig. 10.1). The CBT-I-AD package consists of access to five sequential online
audiovisual (multimedia) computer-based sessions (*45 min each) over 6 weeks.

Session 1: “Sleep Education and Cognitive Restructuring for Insomnia” consists
of two parts. (1) Sleep and insomnia basic concepts define insomnia. This part
describes the association of insomnia, alcohol, tobacco, and relapse, provides a
rationale for a CBT approach to treating insomnia, and explains the sleep and
wakefulness systems. (2) Cognitive restructuring provides an introductory expla-
nation about thoughts and the effects of these thoughts on the body and sleep. The
user learns that the hallmark of insomnia is negative, inaccurate thoughts about
sleep at bedtime or during the night, that negative sleep thoughts cause negative
emotions, and that negative sleep thoughts can occur upon awakening and during
the day. The goal of cognitive restructuring is to recognize, challenge, and replace
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negative sleep thoughts with more accurate and adaptive positive sleep thoughts.
This section also explores some of the research regarding the effects of insomnia on
health, daytime functioning, subjective estimates of sleep, mood and alcohol con-
sumption as well as the effects of drinking on insomnia (Fig. 10.2).

Session 2: “Sleep Medication Withdrawal and Sleep Scheduling Techniques”
discusses sleep stages and body temperature. Additionally, information about sleep
medications (types, side effects, a significant placebo effect of sleep medications) is
provided. Sleep scheduling and restriction techniques consists of an introduction to
the concepts of prior wakefulness and sleep efficiency, the importance of a regular
arising time, reducing time allotted for sleep, and reviews tips for reducing time
allotted for sleep (Fig. 10.3).

Session 3: “Stimulus Control (SC) Techniques” the use of the bed for sleep and
sex only, so it does not become associated with other stimulating activities. The
goal of SC is to learn to associate the bed with drowsiness and sleep (Fig. 10.4).

Session 4: “The Relaxation Response” (RR) leads the patient through a 10-min
RR exercise. Session 4 reviews the stress response, RR, and mini-relaxations. This
session also reviews the use of the RR at bedtime or after nighttime awakening
(Fig. 10.5).

Session 5: “Sleep Hygiene Techniques” reviews the effects of alcohol, tobacco,
caffeine, exercise, temperature and baths, bright light, food, noise, and sleep. This
session also reviews relapse prevention (Fig. 10.6).

Fig. 10.1 Psychoeducational information on the Web site
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Session 1
Sleep Education and 

Cognitive Restructuring for Insomnia
Duration: 58 min 32 sec
Additional materials:
• Spielman Model
• Facts about CBT
• Positive Sleep Thoughts
• Constructive Worry Worksheet
• Sleep Efficiency

Fig. 10.2 Session 1 “Sleep Education and Cognitive Restructuring for Insomnia”

Session 2
Sleep Medication Withdrawal and 

Sleep Scheduling Techniques
Duration: 21 min 24 sec
Additional materials:
• Combined SC + SRT Regimen
• Sleep Extension

Fig. 10.3 Session 2 “Sleep Medication Withdrawal and Sleep Scheduling Techniques.” Note SC
stimulus control, SRT scheduling regime technics
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Session 3
Stimulus Control (SC) Techniques

Duration: 24 min 08 sec
Additional materials:
• Stimulus Control Instructions
• Sleep Scheduling Instructions

Fig. 10.4 Session 3 “Stimulus Control (SC) Techniques”

Session 4
The Relaxation Response

Duration: 29 min 45 sec
Additional material:
• Relaxation Audio

Fig. 10.5 Session 4 “The Relaxation Response”
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Each session has its own additional resources for homework:

• Session 1: Spielman Model (Spielman and Glovinsky 1991), list of positive
sleep thoughts, facts about CBT, constructive worry worksheet (Harvey 2002,
2005; Harvey et al. 2007), and sleep efficiency (Spielman et al. 1987).

• Session 2: combined stimulus control with scheduling regimens and techniques,
and sleep extension instructions;

• Session 3: stimulus control instructions (Bootzin and Perlis 1992);
• Session 4: 20-min relaxation audio (Kahn et al. 1968);
• Session 5: sleep hygiene (Hauri 1977) (Fig. 10.7), sleep maintenance with

relapse prevention, and strategies for managing adherence issues.

Treatment sessions 1, 2 and 3 are weekly, while sessions 4 and 5 are biweekly to
allow for consolidation of learning (thus, the program is a total of 6 weeks). The
various techniques are taught in order of clinical efficacy and importance.

Assessment measures: Socio-demographic variables included age, gender,
satisfaction with income, education level, ethnicity, marital status, employment,
work with Internet, smoking status and childhood sexual/physical abuse which
were measured at baseline.

Session 5 
Sleep Hygiene Techniques

Duration: 37 min 35 sec
Additional materials:
•    SleepHygiene
•    Sleep Maintenance and Relapse Prevention
•    Strategies for Managing Adherence Issues

Fig. 10.6 Session 5 “Sleep Hygiene Techniques”
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At baseline, at the end of the study, and at 6- and 12-week follow-up, patients
reported substance use and related clinical variables, daytime functioning measures,
and sleep variables.

Alcohol and tobacco use. The Alcohol Use Disorders Identification Test
(AUDIT) has been developed by the World Health Organization as a screening tool
to assess the early signs of hazardous and harmful drinking. The AUDIT includes 3
main domains: questions 1, 2 and 3 represent hazardous alcohol consumption,
questions 4, 5 and 6 measure an alcohol dependence syndrome, and questions 7, 8,
9 and 10 represent adverse reactions and alcohol-related problems (Saunders et al.
1993). On the basis of the research, it is suggested that the following interpretation
be given to AUDIT scores: Scores between 8 and 15 are most appropriate
for simple advice focused on the reduction of hazardous drinking; scores between

Fig. 10.7 Example of additional material
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16 and 19 suggest brief counseling and continued monitoring; scores of 20 or above
clearly warrant further diagnostic evaluation for alcohol dependence (Babor et al.
2002). The Fagerstrom Test for Nicotine Dependence (FTND) was used to rec-
ognize severity of nicotine dependence at baseline. It is a highly reliable,
self-administered, 6-item questionnaire, with a range of scores from 0 to 10, with
higher scores specifying more dependence. FTND has been correlated with bio-
chemical measures of nicotine dependence including exhaled carbon monoxide,
salivary cotinine, and salivary nicotine (Heatherton et al. 1991).

Daytime functioning measures. The Depression Anxiety Stress Scale (DASS 21)
consists of three self-reported scales and was used for quantitative measurement of
the negative emotional states of depression, anxiety and stress. Each item was
scored from 0 to 3, with 0 representing “did not apply to me at all,” 1—“applied to
me to some degree, or some of the time,” 2—“applied to me to a considerable
degree, or a good part of time,” 3—“applied to me very much, or most of the time.”
All items of each subscale were summed with higher scores indicating greater levels
of depression, anxiety, and stress (Lovibond and Lovibond 1995, 1996). The
Epworth Sleepiness Scale (ESS) measured sleepiness during the day. For each of
eight situations, the following ratings were used: 0—“would never fall asleep in that
situation,” 1—“there is a slight chance of falling asleep in that situation,” 2—“there
is a medium chance of falling asleep in that situation,” 3—“there is a high chance of
falling asleep in that situation.” A total score of up to 10 is regarded as normal,
whereas a score of 11 to 12 is bordeline, and 13 to 24 points indicates an unusual
level of sleepiness (Johns 1991).

Sleep variables. To assess insomnia, subjects completed the Sleep Problems
Questionnaire (SPQ) during the course of the study. Its four items asked, “How
often in the past month did you…” (1) “have trouble falling asleep?”; (2) “wake up
several times per night?”; (3) “have trouble staying asleep (including waking far too
early)?”; and (4) “wake up after your usual amount of sleep feeling tired and worn
out?” Each item was scored from 0 to 5, with 0 representing 0 days, 1 = 1–3 days,
2 = 4–7 days, 3 = 8–14 days, 4 = 15–21 days, and 5 = 22–31 days per month.
The four items were summed with total possible scores ranging from 0 to 20 with
higher scores indicating greater insomnia (Jenkins et al. 1988). The STOP
Questionnaire was used to screen for obstructive sleep apnea (OSA). The four-item
STOP questionnaire is a self-reported, forced-choice (yes/no) scale. It consists of
the following four questions: S—“Do you snore loudly (louder than talking or loud
enough to be heard through closed doors?” T—“Do you often feel tired, fatigued,
or sleepy during daytime?” O—“Has anyone observed you stop breathing during
your sleep?” P—“Do you have or are you being treated for high blood pressure?”
The four items were summed, indicating high risk—“yes” to two or more ques-
tions” and low risk—“yes” to less than two questions (Chung et al. 2008).

Statistical analyses: All statistical analyses were performed using SPSS version
20.0 for Mac (IBM Corporation, New York, NY).

Results: Eight participants were Ukrainians, mostly middle-aged (44 ± 11.97),
predominantly females, two were mainly satisfied and the other two were not
satisfied with their income. Five out of seven got a university degree. Mainly,
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participants were unmarried (57.1 %), and unemployed (42.9 %) or retired
(28.6 %). All participants used their own computers; one individual came to the
clinic to participate in the study. The majority of them smoked cigarettes (71.4 %).
One participants experienced childhood sexual abuse before 18 years (14.3 %), one
participant experienced childhood physical abuse before 18 years (14.3 %) and two
after 18 years (28.6 %) (Table 10.1).

Mean (±SD) total AUDIT scores at baseline and at the 6-week follow-up of the
study were 29.2 ± 2.39 and 7.5 ± 10.6, respectively. The mean FTND score was
5.75. Depression, anxiety, and stress subscales of the DASS, ESS, and STOP were
decreased from baseline to the 12-week follow-up. Depression scores fell from
severe to moderate levels. All individuals were categorized if having insomnia if
they endorsed any one SPQ item with a 4 or 5. Mean (±SD) total SPQ scores at
baseline and at 12-week follow-up of the study were 17.17 ± 3.19 and
9.5 ± 13.44, respectively (Table 10.2).

Discussion: The main finding of the current study was its effective demon-
stration of the viability of a new 6-week online computer-based cognitive-behavior
therapy for insomnia for Ukrainian alcohol-dependent patients in recovery from
alcohol dependence. This uncontrolled study found that self-reported sleep, alcohol,
and daytime measures improved in sober alcoholics followed by a five-session
online, non-pharmacological insomnia treatment. Subjective improvements of those
variables were clinically significant. Conclusions regarding the impact of the
intervention on relapses to alcohol are difficult to know because of short follow-up.

Table 10.2 Alcohol, sleep and daytime symptom outcomes [mean (±SD)] at baseline and
post-treatment time points

Variable Baseline End of the
study

6-week
follow-up

12-week
follow-up

Alcohol and tobacco use

AUDIT 29.2 ± 2.39 10 ± 2.82 7.5 ± 10.6 –

Fagestrom test for
nicotine dependence

5.75 ± 4.65 – – –

Daytime functioning measures

DASS 21

Depression 21.33 ± 12.04 15 ± 21.21 25 ± 12.72 15 ± 9.9

Anxiety 21.0 ± 11.91 14.0 ± 16.97 19.0 ± 12.73 19.0 ± 18.38

Stress 27.0 ± 11.36 24.0 ± 22.63 31.0 ± 15.56 26.0 ± 16.97

Epworth sleepiness
scale

13.0 ± 3.46 7.5 ± 9.19 – 7.0 ± 9.9

Sleep

SPQ 17.17 ± 3.19 10 ± 14.14 7.5 ± 10.6 9.5 ± 13.44

STOP 2.3 ± 1.26 – – 1.5 ± 2.12
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These results need replication and require to be interpreted cautiously given the
small sample size, lack of control group, absence of objective or verified measures
of sleep and drinking, and follow-up assessments.

Clinical significance: Insomnia and alcoholism are significantly associated;
moreover, there is evidence to suggest that sleep is a universal risk factor for relapse
(Brower and Perron 2010). Cognitive-behavioral therapy (CBT) is the most scientifi-
cally proven non-drug insomnia. Three Internet-based studies for adults who met
DSM-IV-TR criteria for primary insomnia resulted in significant improvements in
insomnia severity, general fatigue, and sleep quality (Ritterband et al. 2009; Ström
et al. 2004; Vincent and Lewycky 2009). An open-label, uncontrolled trial of
cognitive-behavioral treatment for insomnia comorbid with alcohol dependence by
Arnedt et al. (2007) found that subjectively reported sleep continuity and some col-
lateral measures of daytime impairment improved in recovery alcoholics with mild-to-
moderate insomnia following an eight-session individual non-pharmacological
insomnia treatment. A randomized controlled study performed by Arnedt et al.
(2011) showed thatCBT-I-ADparticipants demonstrated greater improvements onone
of the primary sleep diary outcomes (sleep efficiency) and select daytime symptoms
(ratings of insomnia severity and fatigue) and were more likely to be classified as sleep
treatment responders than behavioral placebo treatment. The knowledge about effec-
tiveness of CBT-I-AD could help psychiatrists and addiction psychiatrists to improve
treatment outcomes of alcohol-dependent patients.Another randomized controlled trial
of CBT-I for AD patients found self-reported improvement on diary measures of sleep
quality, sleep efficiency, awakenings, and time to fall asleep, which were corroborated
by clinician and spousal ratings (Currie et al. 2004).

Benefits of participation include free five sessions of CBT-I-AD treatment.
However, benefits are primary to future patients in treatment settings who may
benefit from CBT-I-AD Internet computer-delivered interventions that are devel-
oped as the result of this research. Self-help manuals and Internet computer-based
programs have potential as a cost-effective treatment that can be more widely
disseminated to people in recovery than face-to-face intervention.

Innovation: This Internet computer-based CBT-I-AD intervention is the first
computer-based intervention in the Ukrainian population.

Limitations of the study design: (1) A potential barrier for some was the
absence of home Internet access. Therefore, computers at treatment sites were
provided for subjects without this access. (2) The subjects did not undergo
polysomnography and therefore it is possible that insomnia symptoms may have
been associated with sleep apnea or another primary sleep disorder. (3) Absence of
biological markers of alcohol dependence. Self-reported methods offer a reliable
and valid approach to measuring alcohol consumption (Del Boca and Darkes 2003).
(4) Small sample size limits the ability to generalize to a large population of
outpatients with AD. (5) The study required insomnia symptoms to be present for
only 1 month. This is no longer consistent with current guidelines. Insomnia dis-
order in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5) and the International Classification of Sleep Disorders, Third Edition
(ICSD-3) guidances requires symptoms to be present for at least 3 months.
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Strengths of the study design (1) The study had four time points for assessment
and five treatment sessions. (2) Exploring the effect of an Internet computer-based
CBT intervention on insomnia among alcohol-dependent patients. (3) Exploring
characteristics of people seeking Internet computer-based intervention among
Ukrainian population. (4) Its demonstration that Internet computer-based inter-
ventions may lower some of the barriers associated with traditional face-to-face
treatments. However, telephone consultations and face-to-face meeting from ther-
apists were provided. (5) The community-recruited, media-recruited participants,
and physician-referred participants involved access to a population of
alcohol-dependent individuals with sleep problems who might not otherwise be
willing to enter into treatment.
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Chapter 11
The Effect of Laying-on of Hands
on the Substance Abuse

Ricardo Monezi, Adriana Scatena and André Luiz Monezi Andrade

Introduction

Among the many resources available for the therapeutic handling of patients under
treatment for the use of psychoactive substances, there are several Integrative and
Complementary Health Practices (ICHP) such as meditation, music therapy, and
many techniques of laying-on of hands that have been gaining more and more
prominence in this specialized area of care.

Laying-on of Hands: A Tradition in Caring

Care interventions based on the laying-on of hands, related to a possible trans-
mission of energies not supported by the current physics, have been described
across history. There are records that Hippocrates of Kos himself (460 BC–400 BC)
already suggested the probable existence of a bioenergetic field present in living
beings (Jain and Mills 2010; Ventegodt et al. 2004).

It is believed that techniques of laying-on of hands and transmission of energy,
present in many cultures as in China, Tibet, Japan, Africa, India, and the native
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North American peoples, might have therapeutic properties. Various of those cul-
tures believe that illnesses originate from the blockage in the flow of energetic
biofield (Vandervaart et al. 2009).

Various reports on the application of those techniques in countless medical areas
as a complementary resource to conventional therapies have demonstrated promising
results, mainly in the recovery of patients with chronic diseases, such as oncologic
patients, both pediatric and adult (Coakley and Barron 2012), AIDS patients (Mills
et al. 2005), obstetric patients during pregnancy (Rakestraw 2009), and patients with
nervous system diseases that can affect behavior, as in the case of epilepsy (A; Kumar
and Kurup 2003), dementia (Woods et al. 2009), and Alzheimer’s disease (Crawford
et al. 2006). Studies also report positive effects of that kind of treatment in the
rehabilitation of drug users (Blacher and Rundio 2014; Brooks et al. 2006;
Hagemaster 2000; Larden et al. 2004; Li et al. 2002; Shamsalina et al. 2014).

Studies in the medical literature carried out with humans identified alterations
resulting from treatment by various practices of laying-on of hands as, for instance,
activation and increase of functions of the body defense system (immune system) in
bereaved individuals going through that difficult situation (Quinn and Strelkauskas
1993). Moreover, there are reports according to which practices of laying-on of
hands might act positively on the heart health (Friedman et al. 2010) and the blood
vessels (Macintyre et al. 2008), preventing cardiac diseases and hypertension
(Diaz-Rodriguez et al. 2011).

In addition to the benefits to the organs and systems that compose the human
body, treatments based on the laying-on of hands have proved effective in the
reduction of pain and stress-related psychological symptoms (Winstead-Fry and
Kijek 1999), as well as positive alterations as to behavioral patterns, mainly
regarding levels of consciousness, leading users of those therapeutic techniques to
the perception and better understanding of a state of harmony and well-being (Ring
2009). There are scientific descriptions that the use of laying-on of hands, along
with classic psychological treatments, might promote a strong feeling of encour-
agement in their users, which in turn leads them to feel responsible for and willing
to actively work for their integral health (Latorre 2005). Other studies report
decrease of fatigue in patients under chemotherapy (Post-White et al. 2003),
improvement in the quality of life in patients under radiotherapy (Cook et al. 2004),
and decrease in the stress levels of pregnant women with substance dependence
(Larden et al. 2004).

The diversity of promising results yielded by laying-on of hands as a comple-
mentary therapy to treat several diseases and clinical conditions has been published
by professionals of different academic backgrounds in the area of health, such as
biologists, psychologists, nurses, physical therapists, and physicians, which shows a
multidisciplinary interest in the issue.

Studies point out some factors that might contribute to the acceptance of
laying-on of hands techniques in hospitals and health services, namely the growing
interest of the public and the number of health professionals, from various sectors,
who learn the techniques and apply them integrated with conventional care, and
their low cost and risk (Hart 2012; Wardell and Engebretson 2001).
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Among the various techniques that use laying-on of hands, we can mention
therapeutic touch (Monzillo and Gronowicz 2011), Qi Gong (Chu et al. 2004),
Johrei (Canter et al. 2006), and Reiki (Miles and True 2003).

Therapeutic Touch, Qi Gong, Johrei, and Reiki: Different
Names that Preserve the Essence of Care by the Laying-on
of Hands

The therapeutic touch (TT), or the Krieger–Kunz method, was described in the
early 1970’s by Dolores Krieger, from the Nursing Division of New York
University. According to the authors, it is a method in which the hands are used to
modulate human energies. Its practitioners claim that the therapist can detect the
“energetic fields” of the patient and intentionally manipulate them (Coppa 2008).

As reported by its creator herself, “TT does not have any religious basis and does
not depend on faith or belief from the one receiving it or the one practicing it to be
effective. Its application requires, however, conscious intention on the part of the
practitioner with the intent to re-pattern the energetic human field” (Krieger 1976).

Qi Gong is considered a millenarian Chinese technique of laying-on of hands.
“Qi” means energy, and “Gong” is the union of the emotional, mental, and phys-
iological conditions of the practitioner. It aims at working with, harmonizing and
applying the “energy flow” in the body. Practitioners believe that the practice of Qi
Gong exercises opens the energy entry points, absorbing the energy of nature
(Jahnke et al. 2010; Zhang et al. 1998).

Johrei is a technique of laying-on of hands described by Mokiti Okada in Japan,
and associated with the Messianic Church. Its practitioners believe that through the
laying-on of the hands over a person’s body, “divine universal energies” can cause
alterations in the physical, emotional, social, and spiritual dimensions of the human
being (Naito et al. 2003; Oschman 2000).

Reiki is a technique of laying-on of hands defined in Japan in the middle of the
nineteenth century. The word Reiki is of Japanese origin and means “Energy of the
vital force of the universe.” Asian traditional medicine and its practitioners believe
this energy can be transmitted to the body of another person (Bullock 1997; Tattam
1994; Vandervaart et al. 2009; Vitale and O’Connor 2006; Wardell and Engebretson
2001). Reiki is now classified as a modality of energetic medicine by the National
Center for Complementary and Integrative Health (NCCIH) (Vandervaart 2011),
being officially recommended by the National Health Service Trusts (NHST 2006)
and the Prince of Wales’s Foundation for Integrated Health (TPWFIH 2005). Data of
the Brazilian Ministry of Health point Reiki as one of the most specialized ICHPs in
the country (MS-BR 2006). Corroborating this fact, we can see a growing interest in
this practice, which can bring countless benefits to its practitioners, in many research
centers the world over. However, just as in the other laying-on of hands techniques,
science does not fully understand its mechanism of action.
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The principle of laying-on of hands therapies, independently of their denomi-
nation, is to take care of the individual as a whole rather than provide relief of the
symptoms. Hence, laying-on of hands can be considered an integral health care by
acting on the biological, psychological, social, and spiritual dimensions of the
individual (Ring 2009; Vandervaart et al. 2009).

Since the 1990s, science has been discussing evidence which suggests that many
of the results achieved by treatments with laying-on of hands techniques are a
consequence of changes related to spirituality (Wardell and Engebretson 2001),
conceptualized as an orientation directed to or aimed at feelings, at wishing to be
connected to something bigger than oneself, a search for the sacred in one’s life
(Labbe and Fobes 2010).

Researches propose that spiritualized individuals are more involved in the search
and promotion of healthy lifestyles and social support. They are more optimistic
and persistent in the face of life challenges (Labbe and Fobes 2010; Manning 2013;
Strout and Howard 2012), resisting the urge to go back to substance use, thus
ensuring the effectiveness of the rehabilitation treatment (Shamsalina et al. 2014).
Corroborating those data, a study published in 2007 by the Division of Alcoholism
and Drug Abuse at New York University highlights the fact that spirituality is
considered an extremely important aspect in the recovery of participants in
Alcoholics Anonymous groups (Galanter 2007).

Another common factor among the treatments by the different laying-on of
hands techniques is the promotion of a relaxation state that helps reduce the per-
ception of tension and enhances the perception of well-being, leading to higher
indices of quality of life (Bowden et al. 2011).

Examples of Effects of Laying-on of Hands Interventions
on the Treatment of Drug Users

Substance abuse-related disorders often become chronic and repetitive, leading to a
significant worsening of the biological, psychological, and social aspects of the
user, even compromising their spirituality. In spite of the development of medi-
cations aimed at the treatment of those disorders, such as Baclofen or Ondansetron,
conventional therapies are often unable to change the outcome (Behere et al. 2009).
Therefore, a need arises to look back at the use of alternative and complementary
care, as laying-on of hands, that might prove a valuable resource in the rehabili-
tation of a human being integrality at a moment of extreme vulnerability due to drug
use and abuse.

With a view to examine the effectiveness of therapeutic touch as a treatment
intervention that could lengthen the abstinence period related to the abusive use of
alcohol and other drugs, the University of Kansas (USA) carried out a study in 2000
that involved substance dependents who received therapeutic touch once a week for
eight weeks. At the end of the research, the volunteers who had received laying-on
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of hands presented decrease in depression symptoms, frequency of search for, and
use of alcohol and other drugs, in addition to improvement of family and social
relations. The sensations most often reported by the volunteers were warmth,
relaxation, energy, and “feeling like laughing or crying” during and immediately
after the treatment session. Many of them reported feeling capable and not seeing
why they should resort to alcohol and other drugs anymore. One man stated that, in
addition to all those things, now he could handle his wife’s criticism, which was
used to be the excuse that led him to the abusive use of alcohol. Those results taken
together led to the conclusion that therapeutic touch can be very effective in
lengthening the periods of withdrawal from alcohol and other substance depen-
dences in two ways: first, by the reduction of the depression levels of participants,
which in turn improved mood, thus facilitating abstinence maintenance; second, by
the improvement of social relations as a result of longer periods of sobriety
(Hagemaster 2000).

A study published in 2002 described the therapeutic action of 10 days of Qi
Gong on heroin users in rehabilitation. The results showed that as of the fifth day of
intervention there was a significant reduction in the levels of anxiety among the
volunteers who received the Qi Gong treatment, and suggest that this laying-on of
hands might be an effective alternative for heroin detoxification without side effects
(Li et al. 2002).

In order to assess the effects of Johrei on patients in home treatment for the
recovery from substance abuse, a preliminary study was carried out in 2006 with 22
volunteers divided into two groups: 12 volunteers who received three 20-minute
sessions of Johrei a week for 35 days, and 10 volunteers who were in a waiting list.
All the participants continued their conventional rehabilitation treatments across the
research. The participants who received the Johrei exhibited significant reductions
in their levels of depression, stress, and physical pain, in addition to enhancement of
spirituality, energy, optimism, and general well-being. Consequently, the study
concluded that Johrei might be a promising adjuvant treatment in the process of
recovery from substance abuse (Brooks et al. 2006).

Reiki has yielded promising results as well. A study carried out in 2011 with
HIV patients over 50 years of age and with a history of substance dependence
revealed a significant decrease in the search for the substance after the Reiki
treatment, and a greater acceptance of and search for psychological support treat-
ments (Mehl-Madrona et al. 2011).

Conclusions About the Use of Laying-on of Hands
Techniques for the Treatment of Substance Use and Abuse

Scientific evidence suggests that the use of laying-on of hands techniques for the
treatment of substance abuse promotes reduction of stress, anxiety symptoms,
depression, and perception of tension, followed by enhanced feeling of well-being,
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improved quality of life, and spirituality, in addition to physiological alterations that
indicate a relaxation state. Such results might be triggering elements of a possible
restructuring of paradigms, thoughts, and mainly behaviors that lead the substance
user to the understanding that his recovery and integral health care is literally at hand.
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Chapter 12
The Effects of Yoga on Substance Abuse

Rui Ferreira Afonso

Introduction

Excused one time to a more philosophical and theoretical approach to understand
Yoga in its original context and not mistaken with exercise.

Yoga originated in remote India, but the date of his birth is a mystery. We know
it is very old, some millennia before the Christian era. Yoga is reported already in
the early books of mankind, the Vedas, which date back more than 3500 BC. The
word Yoga comes from the Sanskrit, a language that was spoken in India, and
means union, united, join. Also has the meaning of work and application. Well,
with this, we can start to define Yoga. Because it is a tradition based on psy-
chospiritual transformation of the human being, Yoga aims to unite the individual
being (you) with the all, the divine, the sacred, etc. So it is not far from the original
meaning of religions whose goal was to “religare” (Latin)—etymological origin of
the word religion that means reconnection. But to be possible, this unite or
“rewiring” a work is required, an application or a specific set of techniques. These
techniques also are called Yoga. Thus, Yoga means both, the end (the state unite)
and the means (the tools) that leads practitioner to the unite. More recently, the
contemporary and pragmatic man realized that the ancient techniques of Yoga can
be used for therapeutic purposes and quality of life. However, what is behind the
techniques, (teachings to life, values, behavior, and conduct) should also be prac-
ticed because Yoga can be seen as a “philosophy of life.” Thus, in addition to
developing physical health, Yoga has the ability to transform the psyche, character,
and soul (Taimini 1961).
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So far, we talked very generally about Yoga. But how to practice it? The first
“manual” of Yoga arose about 200–400 BC and based on this manual almost all of
the schools or different forms of Yoga we know today were developed. In a very
brief little book of only 196 sutras (or phrases), the author, Patañjali, wrote the
Yoga Sutra or the Yoga Aphorisms. Right at the beginning of this text, Patañjali
defines Yoga:

“Yoga is the inhibition of the modifications of the mind,” or, to make it easier for
the layman to understand: Yoga is not the identification of being (individual) with
the different roles and characters that he/she represents. If you ask me who am I, my
answer can vary greatly. If this question is asked in the condominium meeting, I
say: I am the resident of apartment 12. If the same question is asked in a profes-
sional environment, I say I am Yoga teacher. If the same question is asked in my
child’s school meeting, the answer will be different and so on. Did you realize we
represent various roles? But what is the relationship of that in the context of drug
addiction? In the case of addiction, it is very common to hear: I’m dependent; I am
anxious; I am user of substance; I’m a failure; I am… In these examples, the subject
took part for the whole. The individual may have symptoms of anxiety or any other
problem, but it does not define anyone. According to Yoga, this guy who says I’m
anxious is identified with some physical or mental sensations and it takes so much
importance that it becomes unable to get rid of these thoughts and realize that he or
she is not this feeling, this symptom, or this thought and therefore cannot inhibit the
modifications of the mind as defined at the beginning of the Yoga Sutra text. What
Patanjali teaches is that we can see our true nature which is free from limitations,
happy and full of bliss, and not limited by small settings. For this, he reveals a path
with 8 steps: self-restraints (yama), fixed observances (niyama), posture (asana),
regulation of breath (pranayama), abstraction (pratyahara), concentration (dha-
rana), meditation (dhyana), and contemplation (samadhy) (Kupfer 2001).

The first two steps, yama and niyama, are a moral and behavioral code of
conduct. The yama are nonviolence, truthfulness, nonstealing, continence, non-
possessiveness. The niyama are purity, contentment, self-discipline, self-study,
surrender. These first two steps serve to harmonize the individual with society and
himself. If observed, the yama and niyama will be a deep inner peace, which helps a
lot in practice whose aim is to calm the mind.

Asanas and pranayama are the third and fourth steps, those best known by lay-
men. The asana are psychophysical postures—psychophysical because it is through
the body that reached internal states of higher consciousness. The body takes many
forms during a practice. Bends, stretches, twists, compressions, and many other
bodily actions are made. This step can be confused with physical exercise, gym-
nastics, or stretching. However, the goal is not the development of physical per-
formance but calm the body and its movements, thus calming the mind. The postures
are held for a period of time, seeking comfort and stability moment by moment. In
the pause of the movement, which takes place during the asana, the practitioner may
experience various sensations, developing body awareness and consequently a better
understanding of yourself, something very important to the user of the substance.
The pranayama are breathing exercises. Most of the time, breathing happens
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automatically, that is, we don’t think to breathe. But the breath can also be controlled
by our will. We are not able to control organs like the heart, for example. We did not
make the heart to obey our will and so with all the other organs. However, we have
enough control over the respiratory movement. We are able to speed up the breath,
we can pause the breath, we can control the volume of air entering in the lungs, etc.
Because breathing is both, autonomous and voluntary nervous system, we can
influence the various systems in our body through breathing, such as calming the
heartbeat, help reducing blood pressure, increase or decrease brain activity in certain
areas of brain, and many others. This becomes especially important when the patient
is affected by some physical symptoms, such as anxiety, for example, that increases
the heart rate. Through the respiratory control, we are able to reduce heart rate and
thus reduce anxiety. Then, the pranayama are very useful for use acutely in the
various situations and challenges faced by the patient.

From the moment that the body and its agitation is controlled, the breath and the
various systems of the body come into balance, then it’s time to deal with the five
sense organs or Pratyahara—withdrawal of the senses. The mind is projected out
through the senses: We are distracted by the sounds, the smells, different textures of
objects, shapes, and colors of the environment. You may not realize it, but much of
the agitation of the mind is due to the need to stay in the “outside world” through
the senses and the consequent difficulty to contact the “inner world,” where the
senses are dispensable. In the context of substance abuse, many environmental
factors can be triggers of harmful behaviors because mind is conditioned to smells,
places, people, etc. Often relapse occurs because of a smell, for example, and thus
arises the necessity of having greater control over the “voracity” of the senses.

In the last three steps of Yoga, one is the evolution of the other. Dharana is what
we call concentration. At this time, the mind still has its distractions, but far less
than a untrained mind. When we master mind and its distractions, we entered in
Dhyana or meditation, then we are one step closer to Samadhi or “enlightenment.” I
will not dwell too much because this book there is one chapter on meditation
(Feuerstein 2002).

For the individual whose conditioning makes him or her always repeat the same
things, Yoga is a path that can help him to observe awareness and thus leave the
conditioning cycle that imprisons us.

Nowadays, most of the types of Yoga are derived from an old school called
Hatha Yoga. Hatha means balance between the energy of the sun and moon,
meaning the balance between opposites. The ancient practitioners of Yoga noted
that the body is influenced by opposing energies: relaxation and contraction; sleep
and wakefulness; inhalation and exhalation; state of excitement and calm state; and
many others. Making a parallel with Western science, we realize that these pairs of
opposites coincide with the actions of the sympathetic nervous system (the one
“active”) and parasympathetic (one that “calm”). Therefore, this type of Yoga
develops the balance between the sympathetic nervous system and the parasym-
pathetic nervous system. For us, this is very interesting, because many symptoms of
withdrawal and craving are caused by an imbalance in the autonomic nervous
system, better understood in the following topic.
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Yoga, Drug Addiction, and Research

Thus far, Yoga was approached in a theoretical and conceptual way. Now, I will
talk about the experiences of Yoga as a complementary therapy in the treatment of
chemical dependency. There are many scientific studies that use Yoga as a resource
for the treatment of substance users. There are some clinics, especially outside
Brazil, which offer this modality in addition to other treatments, with interesting
results and good acceptance by the inmates.

Stress is one of the most common problems in modern society. In its chronic form,
stress can generate a series physical, psychological, and social damage. The stress
causes or aggravates most diseases: psychiatric disorders, immune diseases, neo-
plasias, cardiovascular diseases, and many others. In the context of substance abuse,
the user faces painfully this problem, especially abstinence. Many people, not only
dependent, resort to the use of these substances because they are very stressed and
want to “relax.” It is the false idea that a glass of alcoholic drinkwill help you relax and
better address the problems. In Yoga practices, we learn to be observers of ourselves
impartially. Basically, many use the excuse of “relax” to the use of substances with
less guilt. Knowing how to identify this saboteur thought a real necessity is funda-
mental, and Yoga provides us this possibility through its contemplative practices.
Yogamakes usmore aware, in addition to reducing the symptoms of stress.Moreover,
practitioners have reported the importance of Yoga in reduction of stress, and we
observe in some scientific papers decreases in cortisol levels, a hormone related to
stress. There is a neuroendocrine stress axis (HPA—hypothalamus, pituitary gland,
and adrenal). The activation of this axis begins in the perception of stressor stimuli and
the consequent release of hormones such as cortisol. In chronic states of stress, this
axis is hyper-reactive. Several scientific studies conclude that Yoga can reduce the
activation of this pathway. There were made some studies in populations with high
levels of stress: cancer patients, war veterans, caregivers of Alzheimer’s patients, etc.,
and in most studies that examined cortisol samples, this hormone greatly reduced in
volunteers who practiced Yoga, thereby being an interesting contribution to the
reduction of stress. In other studies, when the symptoms of stresswere evaluated, there
was a reduction ofmost of these symptoms such as blood pressure, irregular breathing,
muscle aches, headache, irritability, physical and mental fatigue, and loss of con-
centration.Most of these symptoms are caused by an imbalance in autonomic nervous
system, with increased tone in sympathetic nervous system (the one that “activate”),
which is related to most of the symptoms of stress and craving, for example. As one of
the proposals of Yoga is “to balance the opposites,” it is offered to practitioner the
ability to return to equilibrium and homeostasis. There is scientific evidence of
reduction in sympathetic tone and increase in parasympathetic tone in Yoga practi-
tioners, thus reducing stress via autonomic nervous system, in addition to those, HPA
axis, already mentioned (Brown and Gerbarg 2005).

Stress increases much in abstinence and craving, along with anxiety. Anxiety is a
disorder that can be accompanied by very unpleasant physical and psychological
symptoms such as angst, muscle tension, headaches, sleep problems, difficulty in
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concentrating and relaxation, and muscle pain. For a long time, Yoga has been used
complementary treatment to anxiety. The report of the practitioners on its calming
effect is almost unanimity. This can be verified in many research using anxiety
symptom questionnaires to evaluate the effect of Yoga. In most of these studies, the
practice of Yoga was effective in reducing anxiety levels. Moreover, there is an
inhibitory neurotransmitter in the central nervous system called gamma aminobutyric
acid or simply GABA. LowGABA levels are associated with anxiety andmuch of the
effects of benzodiazepines (antianxiety drugs) are due to this neurotransmitter, so vital
to the well-being physical and psychical. Researchers at Boston University in the
United States conducted an experiment in which GABA concentrations were ana-
lyzed in certain brain regions of subjects that started a Yoga program, and these
subjects were compared with a walking group (Streeter et al. 2007). After 12 weeks,
there was an increase in GABA levels in those who practiced Yoga. There was also
improvement in mood levels and stress, which was correlated with an increase in
GABA concentrations of practitioners. Similar results had been found in a previous
work done by the same group, in which they compared experienced Yoga practi-
tioners with normal subjects. Initially, they did a epectroscopia MRI in both groups.
After examination, Yoga practitioners did 60 min of practice while the other volun-
teers did 60 min of reading, supposedly languid and tranquilizer. At the end of this
time, the same test was repeated in volunteers. In the group that practiced Yoga was a
27 % increase inGABAconcentrations in certain brain areas, which did not happen in
reading group. Thus, Yoga can greatly help chronic and acutely the patient in
moments of anxiety or craving. Specific symptoms of anxiety such as pain andmuscle
tension are also relievedwith some techniques such as relaxation called yoganidra and
postures, asana. At this point, the practitioner learns to access a deep and conscious
relaxation of each part of the body and develops body awareness and better under-
standing of contraction and relaxation states. Volunteers with chronic pain complaints
(such as arthritis, arthrosis, and low back pain) andmuscle tension stretch themuscles,
align body, relieve the overload of joints, and greatly improve their complaints
through Yoga techniques (Javnbakht et al. 2009).

Complaints such as insomnia can also be associated with addiction and its
complications. Sometimes insomnia itself leads the individual to become dependent
on benzodiazepines or other drugs. In my master’s, I studied post-menopausal
women with insomnia complaints (Afonso et al. 2012). Certainly they had no
substance abuse problem, but shared many things with dependents such as anxiety,
stress, and insomnia. In addition, these women had many menopausal symptoms
and could not make use of any medication to relieve insomnia nor such menopausal
symptoms and therefore a very difficult group. At the end of some sessions, they
have reported improvements, but the evidence came at the end of study where tests
showed that Yoga practice had reduced menopausal symptoms. In this study, there
were not made melatonin dosages, a hormone related to sleep and wellness.
However, researchers in Delhi, India, submitted a group of soldiers to a Yoga and
meditation program and after 3 months of daily practice observed an increase in
melatonin in military who practiced Yoga and also improvements in psychological
profile of this group (Harinath et al. 2004).
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Such changes, both physical and psychological, do not happen singly. There are
several systems in the body acting together and, most of the time, a research
measures only some of these variables, as those mentioned previously. We know
that changes in mood and well-being are related to neurotransmitters like serotonin.
A group of researchers at Defence Institute of Physiology and Allied Sciences in
Delhi, India, measured some variables including serotonin, in a group of volunteers
undergoing a Yoga program. Three months after the start of the program, there was
an increase in serotonin levels in Yoga group. Much of antidepressant drugs act on
the serotonin system, increasing levels of this neurotransmitter into synapses. Since
there are positive moods and well-being, there are improvements in general health
and quality of life. Several studies have been developed with all kinds of volunteers,
susceptible to mood disorders such as cancer patients, elderly, chronic pain patients,
victims of violence, and also primary depression (Bock et al. 2010). Yoga appears
as a very efficient alternative to improvement in depression symptoms. Until then,
we observed several symptoms that may be present in substance users. In terms of
research, most part of studies which were applied Yoga as a complementary
resource to treatment had positive results. Some studies have applied a specific
technique of Yoga, such as breathing exercises, relaxation, or meditation. Other
studies have made use of a complete Yoga program. A very interesting study was
done in London, England. The researchers asked a group of smokers to stop
smoking in order to investigate the acute withdrawal (Bock at al. 2014). A group of
volunteers learned a particular breathing exercise (pranayama). From there, the
volunteers could make use of this technique whenever necessary. At the end of 36 h
of abstinence, the volunteers who have made the use of breathing exercise reduced
the craving for cigarettes. When relaxation technique (yoganidra) was applied to
another group of smokers, the results were similar, reducing craving, withdrawal
symptoms, and reducing the systolic blood pressure (Elibero et al. 2011). In most
programs developed for chemical dependent, interventions are another resource to
help the patient to face, especially the withdrawal symptoms. After a one-week
program of detoxification, alcoholic volunteers were divided into two groups in
which Yoga practices were made by one of these groups. After two weeks, indi-
viduals who practice Yoga had greater reduction in depression symptoms and
reduction in cortisol and ACTH levels (stress-related hormones and some psychi-
atric disorders). Improvement in depression symptoms is important not only for the
patient’s overall health, but also as an aspect of motivation to face the difficulties
that will arise during the journey to become free of dependence, as many drop out.
Regarding adherence to treatment, a program for women to stop smoking, the
adherence rate to Yoga sessions was higher than the rate for a group of health and
wellness (Bock et al. 2012). This study compared two groups: Yoga group and
health and well-being group. There was a higher withdrawal rate in women in Yoga
group. Also in this group, after 8 weeks of practices, women reported reduced
temptation per cigarette, anxiety reduction, improved mood, and increased sense of
well-being. In terms of Yoga and substance abuse, we should consider not only the
treatment, but also prevention means to drug abuse and relapse prevention. People
with PTSD have higher risk for developing dependence, for example. Results of a
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study suggest that the practice of Yoga in addition to alleviating symptoms of
post-traumatic stress reduces the risk for alcohol and drugs, therefore a way of
prevention (Reddy et al. 2014). Thus, the practice of Yoga is demonstrated as a
viable complementary treatment for chemical substance user.
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Chapter 13
Physical Exercise and Treatment
of Addiction

Andrea Maculano Esteves, Paulo Daubian Rubini dos Santos Nosé
and Marco Tulio de Mello

Physical Activity × Physical Exercise

The difference between physical activity (with no planning) and physical exercise
(with planning) is well described in the literature. Physical activity regards any
body movement produced by muscles, which results in higher energy expenditure.
Physical exercise, on the other hand, is planned, structured, repetitive and pur-
poseful physical exercise (Mcardle et al. 1988; Caspersen et al. 1985).

Therefore, we may refer to exercise in two ways: general effect exercise (GEE),
which recruits over 1/7 to 1/6 of the body muscles, and local effect exercise (LEE),
which recruits less than 1/7 to 1/6 of the body muscles. From this concept, we can
classify GEE and LEE into aerobic and anaerobic. According to Barbanti (2011),
aerobic exercise is a planned sequence of movements performed with energy from
the aerobic metabolism, while resistance exercise (anaerobic) is a sequence of
movements to which a resistance (load) is added as an additional demand to the
muscle, aiming at increasing strength.
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Importance of Physical Exercise

The benefits of physical exercise to health, quality of life, esthetics, performance,
and rehabilitation are widely recognized. It also has several properties, among
which we can highlight protection of the circulatory system, improvement of blood
cholesterol levels, regulation of blood glucose, and increase in the response of the
parasympathetic nervous system (not during exercise, but along the rest of the day),
which reduces heart rate and blood pressure at rest, reduces inflammatory markers,
and contributes to the prevention of and the fight against obesity (Tortora and
Grabowski 2008).

Physical exercise acts in a multisystemic way, as follows:

1—Skeletal System;
2—Articular System;
3—Muscular System;
4—Circulatory System;
5—Respiratory System;
6—Immune System;
7—Nervous System.

Skeletal System

All of us are daily exposed to risks involving our bone health (such as stumbling on
a footstep and falling, or a shock practicing some practicing some sports modality).
According to Divasta and Gordon (2013), the bone is a dynamic tissue that
responds to both internal stimuli and external environmental stimuli, including
factors such as lifestyle during the course of life. The greatest proportion of bone
health mediators is intrinsic, immutable factors that comprehend gender, ethnicity,
and family history. Lifestyle and choices are among the few mutable factors that
might lead to alterations in the structure or density of the bone. The bone connective
tissue accounts for approximately 10 % of the body mass of young healthy indi-
viduals (Ahmed et al. 2005). Taken together, the bone mass and geometry deter-
mine the bone resistance, hence the resistance to fractures (Divasta and Gordon
2013).

Regular physical exercise is closely related to a wide range of health benefits that
comprise improvement in bone inflammation, density, and metabolism (Marques
et al. 2013). Women generally have a lower body mass as a result of hormonal
differences between genders; therefore, physical exercise might play an important
role in reducing the risk of osteoporosis (Bielemann et al. 2013). According to
DiVasta and Gordon (2013), it is fundamental to characterize the types of physical
activity associated with the most positive results, as well as make a longitudinal
evaluation of the duration of those changes.
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Articular System

Marchetti et al. (2007) define articulation as a set of elements through which two or
more bones or cartilages are joined. They may be movable between each other or
not. The synovial articulation has several key components that contribute to its
general structure and function. The articular capsules, tendons, and ligaments of the
synovial articulation are made of fibrous connective tissue, which provides stability
and strength to the articulation (Ahmed et al. 2005).

Articular problems may arise throughout life; hence, we should prevent them for
a better articular health and quality of life. Osteoarthritis (OA) is a common chronic
disease that usually affects the articulations of the knees, hip, and hands (Bennell
et al. 2014). According to the review of Hunter and Eckstein (2009), physical
exercise plays a fundamental role in the pathogenesis and management of
osteoarthritis.

Muscular System

The muscular system can be divided into three categories of muscles: cardiac, lean,
and skeletal, each one with special characteristics and defined functions. Still
according to Marchetti et al. (2007), muscles carry out a mechanic work and can be
classified from two perspectives: dynamic (locomotion and movement of segments)
and static (body posture and segmental support). Over 400 muscles comprise the
human body, with the muscular tissue representing, on average, 30–50 % of the
body mass (Ahmed et al. 2005; Marchetti et al. 2007; Tortora and Grabowski
2008). The skeletal muscle mass is largely dependent on the muscle protein syn-
thesis (MPS), and the protein kinase, called the mammalian target of rapamycin
(mTOR), is widely recognized as a key regulator in the muscular growth (Joy et al.
2014).

One of the properties of physical exercise is to enlarge the muscular functional
state (enhancing intramuscular and intermuscular coordination), thus promoting
hypertrophy (sarcoplasmatic and/or myofibrillar), and a number of other myopos-
itive adaptations.

Circulatory System

As stated by Barbanti (2011), circulatory system is the system that transports
necessary material into all the cells of an animal body and transports waste out of
them. Physical exercise has proved beneficial to the heart as regards both GEE and
LEE parameters.
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High blood pressure is a severe public health issue the world over (Mobasseri et al.
2015). As reported by Rovere and Pinna (2014), regular physical activity is indicated
to prevent or even improve disorders related to the age of the cardiac autonomic
function. Physical training (with and without decreases in the sedentary time)
improves VO2 max, body composition, total body fat, and systolic blood (Keadle
et al. 2014). Resistance exercise reduces blood glucose levels, restores the endothelial
function, and reduces blood pressure (Mota et al. 2014), while aerobic exercise brings
chronic benefits to cardiovascular complications (Mobasseri et al. 2015).

Respiratory System

Barbanti (2011) states that the respiratory system encompasses all the body com-
ponents that contribute to the gas exchange between the external environment and
the blood. Physiopathological determinants of respiratory dysfunction include
obstruction of airways, lung hyperinflation, and undernourishment (Dassios 2015).
Evidence also points to debilitated inhalation and exhalation functions (as a direct
result of obesity), even in the absence of interstitial pulmonary disease (Arena and
Cahalin 2014).

Adrianopoulos et al. (2014) suggest walking, resistance training, periodized
exercise (nonlinear) and tai chi as effective alternatives for subgroups of patients
with pulmonary disease.

Immune System

It is a complex system of interactions that protect the body from organisms that
cause disease and other alien invaders, including humoral responses, mainly those
that involve B cells and the production of antibodies, and the cell mediator
responses, involving T cells and the activation of specific leukocytes (Barbanti
2011). It is known that infections, such as the flu and herpes zoster, are associated
with the immunity of the human body and that individuals who have a substantial
decrease in immune functions are more susceptible to infectious diseases (Rainbow
et al. 2013).

Several studies in the literature associate physical exercise and immunological
profile. Exercise entails a number of individual changes in the immune profile,
varying according to the type, intensity, and duration of the activity during life
course (Morro-García et al. 2014). Gholamnezhad et al. (2014) report that moderate
exercise has a positive effect on the immunological function and the decrease in the
susceptibility to viral infection.
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Nervous System

The nervous system promotes the communication between the brain and the dif-
ferent parts of the body. Anatomically, it can be divided into central (encephalon
and spinal cord) and peripheral (sensory and motor nerves). Functionally, it can be
classified regarding its voluntary and involuntary control (Marchetti et al. 2007).

Physical exercise is a rational approach for the development of neuroprotective
and neurorestorative treatments, increasing the production of mitochondrial energy,
stimulating antioxidant defenses, reducing inflammations, and causing adaptations
as angiogenesis and synaptogenesis (Zigmond and Smeyne 2014).

New evidence suggests that physical exercise can promote beneficial cortical
adaptations. Plasticity of the motor cortex, for instance, is among the main objec-
tives of rehabilitation programs to treat brain lesions, and much attention has been
devoted to the ability of physical exercise to act as the first potential to changes of
subsequent specific tasks in the cortical excitability associated with learning-based
rehabilitation (Singh et al. 2014).

Physical exercise influences the dopaminergic, noradrenergic, and serotoninergic
systems. In spite of the marked discrepancy among experimental protocols, results
point to evidence in favor of alterations in the synthesis and metabolism of
monoamines during physical exercise (Meeusen and De Meirleir 1985).

Evidence of Physical Exercise as an Adjuvant
in the Treatment of Drug-Dependent Individuals

In addition to the benefits that physical exercise provides to mental and physical
health, it also acts as a potential non-pharmacological treatment of dependence.
Physical exercise acts in both phases of the dependence process (early and late),
also entailing secondary health benefits, as the prevention of obesity and secondary
diseases such as (Lynch et al. 2013).

Drugs of abuse, including psychostimulants, alcohol, nicotine, hallucinogenics,
cannabinoids, and opiates, increase the level of dopamine in the nucleus accumbens
(known as the reward pathway). Physical exercise acts by activating the same
pathway of drugs of abuse through the increase in the concentrations of dopamine
(Greenwood et al. 2011).

Therefore, keeping in mind that physical exercise is becoming more and more
regarded as a potential treatment for dependence, and since it is a relatively easy
practice to be implemented, and freely available, it is important to identify the
conditions under which physical exercise produces beneficial effects and those that
might lead to harmful effects (Lynch et al. 2013).

In this context, it is crucial to discuss the evidence for the efficacy of physical
exercise in the different phases of the addiction process that includes first use,
transition to dependence, withdrawal, and relapse.

13 Physical Exercise and Treatment of Addiction 205



Terry-Mc Elrath and O’Malley (2011) demonstrated that an increase in the
adolescent participation in physical exercise programs predicts a decrease in the
rates of tobacco, marijuana, and other illicit drugs use in adulthood (Terry-Mc
Elrath and O’Malley 2011). In the same line, Korhonen et al. (2009) carried out a
study with twins (who provide a better control of environmental factors) and
showed that the most active twin as regards the practice of physical activity pre-
sented a lower risk of smoking and using illicit drugs in adult life compared to the
less active twin (Korhonen et al. 2009).

However, not all researches show this negative association between the level of
physical activity and the use of alcohol and drugs, reporting a variation according to
gender and the type of exercise individuals practice (Martinsen and Sundgot-Borgen
2014; Peretti-Watel et al. 2003).

Those findings show that the kind of exercise and/or psychosocial interactions
associated with certain sports/exercise modalities may also influence the onset of
drug use. Participation in teams can also have an influence, since the levels of
physical activity may vary enormously among sports and individuals (Lynch et al.
2013). Kulig et al. (2003) showed, in a sample of 15.349 American high school
students, that almost one fourth of the individuals who participated in team sports
were not vigorously more active, suggesting that participation in that type of sport
may not be a useful measure of the level of physical activity or exercise (Kulig et al.
2003).

Barbosa Filho et al. (2012), in a recent review on the use of alcohol and tobacco
among Brazilian adolescents, showed that the use of alcohol ranged from 23.0 to
67.7 %, with a mean prevalence of 34.9 %. The use of tobacco ranged from 2.4 to
22.0 %, mean prevalence of 9.3 %. They also showed that the Brazilian literature
has highlighted environmental factors (religiosity, working conditions, and the use
of substance among family members and friends) and psychosocial factors (conflict
with parents, negative feelings, and loneliness) in association with the use of
alcohol and tobacco among adolescents.

Neurobiological Basis for the Efficacy of Physical Exercise
on Dependence

Exercise may work as an alternative of reward that competes with the drug and
reduces the odds of it being used. This process takes place due to the effects of
physical exercise on the signaling of the dopaminergic reward pathway, given the
fundamental role dopamine plays in this phase of the dependence process.

Sutoo and Akiyama (1996) identified the ability of physical exercise to work as a
reward factor due to the similarity of the process in the dopaminergic pathway.
They observed that rats which performed forced running increased the transport of
calcium to the brain, which in turn increased the synthesis of dopamine by means of
a calmodulin-dependent system (Sutoo and Akiyama 1996).
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Chronic exercise can also lead to a positive regulation of the dopamine D1
receptor, another marker of vulnerability to dependence (Lynch et al. 2007;
Worsley et al. 2000; Zhang et al. 2006). These results are important as they suggest
even though moderate levels of physical exercise produce alterations in the reward
pathway that can initially protect against the use of drugs, later on the high levels of
chronic physical exercise, as in chronic exposure to drugs of abuse, might sensitize
the reward pathway. This idea is supported by studies which show that unlimited
access to a running wheel increases the subsequent vulnerability to the acquisition
of methamphetamine by self-administration and to the development of preference to
an environment associated with the drug (Eisenstein and Holmes 2007; Mustroph
et al. 2011; Smith et al. 2008; Engelmann et al. 2013). In humans, evidence indi-
cates that excessive physical exercise produces many of the same behavioral
changes, as well as neurochemical alterations in the brain, as the ones observed in
the chronic exposure to drugs of abuse (Berczik et al. 2012).

The neurobiological basis for the efficacy of physical exercise during drug
withdrawal is guided by the importance of exercise in normalizing the hypofunc-
tioning of the mesolimbic system that happens after chronic exposure to drugs. This
idea is reinforced by recent discoveries that show its efficacy in normalizing the
global neuronal activity in the reward pathway. The withdrawal from chronic
exposure to ethanol, for instance, is associated with the positive regulation of the
excitatory glutamatergic neurotransmission (Bauer et al. 2013), since physical
exercise normalizes high levels of glutamate. However, although the withdrawal
from other drugs of abuse, including psychostimulants and opioids, is also asso-
ciated with a positive regulation of the glutamatergic signaling, those effects are
usually observed after prolonged withdrawal, (Fischer-Smith et al. 2012), as
opposed to what happens in the initial withdrawal periods (Baker et al. 2003;
Ben-Shahar et al. 2012). Consequently, physical exercise might produce different
effects during the early versus the late withdrawal of psychostimulants and opioids.
In this context, these results suggest that physical exercise might potentially serve
as an intervention during withdrawal due to its capacity of upregulation of the
dopaminergic signaling and normalization of the glutamatergic signaling (perhaps
particularly in the case of alcohol) (Lynch et al. 2013).

Physical exercise has also been proposed as a treatment that might reduce the
risk of relapse by reducing craving.

In a systematized review of 14 studies, Taylor et al. (2007) demonstrated that
one single session of physical exercise may be recommended as an aid to smoking
cessation, as it regulates craving, withdrawal syndrome and negative effects, as well
as the necessity to drink alcohol patients in detoxification phase have (Ussher et al.
2004). Longer periods of physical exercise lead to the reduction in the level of
craving among cannabis-dependent individuals (Buchowski et al. 2011). Similarly,
physical exercise enhances the results of treatment among alcohol and illicit
drug-dependent individuals when used as a complement to interventions. Brown
et al. (2010) evaluated the viability of aerobic physical exercise as a complement in
the treatment for substance abuse among drug-dependent patients. The patients in
the study participated in a 12-week program of aerobic exercise of moderate
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intensity and achieved a significant increase in the abstinent days both from alcohol
and drugs by the end of treatment. Those who attended at least 75 % of the physical
exercise sessions obtained significantly better results than those who did not.
Moreover, the participants showed a significant improvement in their cardiorespi-
ratory capacity until the end of treatment.

Barbanti (2006) investigated changes in the quality of life of 141 substance-
dependent (SD) (e.g., Alcohol, Tobacco, Drugs,) and depressive patients (DP) who
participated in programs of physical exercise. The alterations in their quality of life
were measured by the SF-36 questionnaire of quality of life. The results showed
improvement in the quality of life after two and four months in those individuals
who performed physical exercises.

A review carried out by Ferreira et al. (2001) indicated activities and intensity of
performance for individuals in recovery from the use of psychotropic substances,
presented in Table 13.1.

Finally, it is crucial to keep in mind that the effects of physical exercise depend
on the underlying neurobiology that varies according to the phase of the depen-
dence process; the age and gender of the individual; and the type of drug and the
type of physical exercise (Volkow et al. 2011). Specifically, it is proposed that
physical exercise during the beginning of drug use has the capacity to facilitate the

Table 13.1 Indication of activities and intensity of performance for individuals in recovery from
the use of psychotropic substances

Activity Intensity Duration Justification

Running Initial: 60 % VO2

max
Progression up to
90 % VO2 max

30 min
(3
times/week)

↑ DA motor circuit (↓ progressive after 20′);
↑NA (during: ↓sympathetic activity,
afterward: ↓↓);
↑5-HT and β-endorphin (improved mood)
Upregulation of D1; downregulation of D2
and β;

Swimming Initial: 60 % VO2

max
Progression up to
90 % VO2 max

40 min
(3
times/week)

Practically the same adaptations in running
General conditioning

Body
building

Initial: R.M.L.
Resistance and
strength training

90 min
(2
times/week)

Muscle resistance and strength, lower
myocardial demand for the effort

Dance Moderate 90 min
(2
times/week)

Socialization, improvement of motor
coordination, and attention

Basketball Moderate 60 min
(2
times/week)

Motor coordination, socialization, and
general conditioning

Stretching Moderate 30 min Stretching, flexibility, and relaxation

Ferreira et al. (2001)
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dopaminergic neurotransmission, which in turn may stop the drug use, serving as an
alternative reinforcement. Additionally, it produces persistent adaptations in the
dopaminergic signaling, and such effects may alter the vulnerability of an individual
to a subsequent substance use. Moderate levels of physical exercise can also be
understood as a protective factor. Intense levels, on the other hand, might mimic the
effects of drug abuse and hence increase vulnerability.
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Chapter 14
Neurofeedback and Substance Abuse
Disorder

Fateme Dehghani-Arani

What Is Neurofeedback

A person’s different mental states are under the control of the brainwaves which
occur at various frequencies and can be measured in cycles per second or hertz
(Hz) by electroencephalography (EEG) techniques (Hammond 2011). These EEG
bands are delta, theta, alpha, beta, and gamma. Gamma is a very fast EEG activity
above 30 Hz. This activity is associated with intensely focused attention and in
assisting the brain to process and bind together information from different areas of
the brain. Beta is small, relatively fast brainwave (above 13–30 Hz) associated with
a state of mental, intellectual activity and outwardly focused concentration. This is
basically a “bright-eyed, bushy-tailed” state of alertness. Activity in the lower end
of this frequency band (e.g., the sensorimotor rhythm or SMR) is associated with
relaxed attentiveness. Alpha brainwave is slower and larger (8–12 Hz). It is gen-
erally associated with a state of relaxation. Activity in the lower half of this range
represents to a considerable degree the brain shifting into an idling gear, relaxed and
a bit disengaged, waiting to respond when needed. In closed eyes state and pic-
turing something peaceful, alpha brainwaves start to increase. This is especially
large in the back third of the head. Theta (4–8 Hz) activity generally represents a
daydream-like and spacey state of mind that is associated with mental inefficiency.
At very slow levels, theta brainwave activity is a very relaxed state, representing the
twilight zone between waking and sleep. Delta is very slow, high-amplitude (0.5–
3.5 Hz) brainwave that occur when areas of the brain go “off-line” to take up
nourishment or in deep sleep, drowsy (with slower theta) or inattentive and wan-
dering (with more theta) state. Delta is also associated with learning disabilities.
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Generally, there is homogeneity in the EEG patterns and different diagnostic
conditions. For instance, in exceptionally anxious and tense states, an excessively
high frequency of beta brainwaves may be present in different parts of the brain, but
this may be associated with an excess of inefficient alpha activity in frontal areas
that are associated with emotional control. Persons with attention-deficit/
hyperactivity disorder (AD/HD), head injuries, stroke, epilepsy, developmental
disabilities, and often chronic fatigue syndrome and fibromyalgia tend to have
excessive slow waves (usually theta and sometimes excess alpha) present. When an
excessive amount of slow waves are present in the frontal parts of the brain, it
becomes difficult to control attention, behavior, and emotions. Such persons gen-
erally have problems with concentration, memory, controlling their impulses and
moods, or hyperactivity. They have problems with focusing and exhibiting
diminished intellectual efficiency.

In the late 1970s, studies have shown that it is possible to recondition and retrain
brainwave patterns and it may be possible to train individuals to control localized
brain activation using real-time neuroimaging feedback (Johnson et al. 2012;
Kamiya 2011; Sterman et al. 2010). These works began with training to increase the
alpha brainwave activity for the purpose of increasing relaxation, whereas other
work originating at University of California, Los Angeles, focused first on animal
and then human research on assisting uncontrolled epilepsy. This brainwave
training is called EEG biofeedback or neurofeedback (NFB). NFB is an operant
conditioning technique that trains brainwaves to act in a more optimal way in order
to improve the emotional, cognitive, behavioral, and physical experiences. It can be
used to turn abnormal brainwaves’ rhythms and frequencies into relatively normal
rhythms and frequencies and subsequently turn abnormal psychological states into
normal ones (Scott et al. 2005; Simkin et al. 2014).

During a NFB session, one or more electrodes are placed on the scalp and one or
two are usually put on the earlobes. Then, high-tech electronic equipment provides
real-time, instantaneous feedback (usually auditory and visual) about brainwave
activity. The electrodes allow us to measure the electrical patterns coming from the
brain—like a physician listens to the heart from the surface of the skin. No electrical
current is put into the brain. The brain’s electrical activity is relayed to the computer
and then recorded. Ordinarily, people cannot reliably influence their brainwave
patterns because they lack awareness of them. However, when they can see their
brainwaves on a computer screen, it gives them the ability to influence and grad-
ually change them. The mechanism of action is generally considered to be operant
conditioning that is literally reconditioning and retraining the brain. With contin-
uing feedback, coaching, and practice, healthier brainwave patterns can usually be
retrained. The process is a little like exercising or doing physical therapy with the
brain, enhancing cognitive flexibility and control. To facilitate peak performance in
normal individuals and improve different symptoms such as ADHD, learning dis-
ability, stroke, head injury, deficits following neurosurgery, uncontrolled epilepsy,
cognitive dysfunction associated with aging, depression, anxiety, obsessive–com-
pulsive disorder, and autism, NFB offers additional opportunities for rehabilitation
through directly retraining the electrical activity patterns in the brain.
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Scientific Evidences of Neurofeedback

NFB studies have documented findings about cognitive and memory enhancement
in normal individuals (Boulay et al. 2011; Keizer et al. 2010; Zoefel et al. 2010). In
clinical fields, ADHD is the first and most cited disorder which has been studied in
NFB researches. Most of the studies in this field demonstrated that NFB produced
comparable improvements to Ritalin (Rossiter 2005). As the first randomized
controlled study, Levesque et al. (2006) documented the positive changes in brain
function and behavioral changes in ADHD children following NFB treatment. Also,
Leins et al. (2007)’s and Gevensleben et al. (2009)’s randomized controlled studies
and deBeus and Kaiser (2011)’s and Lansbergen et al. (2011)’s double-blind
placebo-controlled studies have documented the effectiveness of NFB with ADHD.
About lasting the NFB outcomes, Lubar (1995) published 10-year follow-ups on
cases and found that in about 80 % of clients, NFB can substantially improve the
symptoms of ADD and ADHD and that these changes are maintained. Also,
behavior and attention improvements were found to be stable on 6-month follow-up
in research studies reported by Strehl et al. (2006) and Gevensleben et al. (2010).
A 2-year follow-up (Gani et al. 2008) research found that not only were
improvements in attention and behavior stable but also that some parent ratings had
shown continued improvement during the 2 years. These follow-up evaluations
provide strong support that improvements from NFB with ADHD should be
enduring.

With regard to learning disabilities, placebo-controlled studies (Breteler et al.
2010; Walker 2010a) and follow-up (Becerra et al. 2006) demonstrated that NFB
could be an effective treatment and the improvements were sustained. In epilepsy,
studies found that NFB on average produces a 70 % of reduction (Hammond 2011)
with the average length of 4–6 seizure-free years in the follow-ups (Walker 2010b).
NFB has been used as a therapeutic method to cure other types of disorders such as
depression (Choi et al. 2011), anxiety disorders (Kleber et al. 2008), fibromyalgia
(Muller et al. 2001), obsessive–compulsive disorder (Surmeli et al. 2011), autism
and Asperger’s syndrome (Knezevic et al. 2010), insomnia (Cortoos et al. 2010;
Hammer et al. 2011), tinnitus (Crocetti et al. 2011), pain (Ibric and Dragomirescu
2009), and headaches and migraine (Stokes and Lappin 2010; Walker 2011).
About TBI and stroke further high-quality research on NFB needs to be done
(Hammond 2011).

Main Findings in Substance Abuse Disorder

Neuropsychophysiological abnormalities in substance abuse disorder
(SAD) underline the need for complementary therapeutic methods for this disorder,
which contain long-lasting effects and minimal side effects (Trudeau et al. 2009;
Unterrainer et al. 2014). NFB appears to be one of these promising complementary
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therapeutic methods. The first NFB protocol employed in SAD was alpha training
by Passini et al. (1977), who showed the effects of alpha NFB training in reducing
anxiety and improvement in the personality measuring scales in SAD patients.
Goldberg et al. (1976) also pointed out that the alpha conditioning program reduced
drug use and increased self-control in 4 addicted patients. Afterward, the NFB
method has been used as a therapeutic method for SAD and as the literature
reported its use has been associated with reformed negative neuropsychological
consequences of substance abuse, reduced drug-seeking symptoms, improved
psychological and neurophysiological variables, and longer abstinence (Burkett
et al. 2005; Dehghani-Arani et al. 2010, 2013; Kaiser et al. 1999; Peniston and
Kulkosky 1989; Peniston and Saxby 1995; Rostami and Dehghani-Arani 2015;
Sokhadze et al. 2008; Unterrainer et al. 2014). Alpha–theta protocol is the most
important NFB program which has been commonly emphasized in all these studies.
It has become known as Peniston protocol, as has been specified for SAD treatment
by Eugene Peniston (Peniston and Kulkosky 1989).

The Peniston Protocol (Alpha-Theta Feedback)

Alpha–theta NFB was first described by Elmer Green and colleagues (Green et al.
1974) based on Green’s observations of EEG single during meditative states. He
noticed that when the feedback of alpha and theta signal was applied to subjects,
states of profound relaxation occurred. The method could be seen as a use of
brainwave signal feedback to enable a subject to maintain a state of consciousness
similar to a psychotherapy insight in a meditative or hypnotic relaxed state. The first
reported use of alpha–theta feedback in SAD was in an integrated program started
in 1973 at Topeka. It included group and individual therapies in which daily 20-min
NFB sessions (integrated with EMG biofeedback and temperature control
biofeedback) were done over 6 weeks. Patients discussed their insights and expe-
riences associated with NFB in group therapy sessions (Goslinga 1975; Twemlow
and Bowen 1976, 1977). These initial studies showed the utility of alpha–theta NFB
protocol in promoting insight and attitude change in alcoholics, with the assump-
tions that these changes are associated with heightened awareness and sug-
gestibility, and that this heightened awareness and suggestibility would enhance
recovery. But in these studies, outcome data regarding abstinence were not reported
(Trudeau et al. 2009).

Thereafter, the first reported randomized and controlled study of addictive dis-
orders by NFB was popularized by the work of Peniston (Peniston and Kulkosky
1989) in which Peniston introduced two additions to last studies protocols: tem-
perature training and script. In this study, 10 alcoholic patients underwent
approximately 15 occipital alpha–theta brainwave training sessions. They showed
significant positive changes in brainwave activity and depression in comparison
with the control group. In a further report on the same control and experimental
subjects, Peniston and Kulkosky (1990) described significant changes in personality
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test (the Millon clinical multi-axial and 16-PF personality inventories) results in the
experimental group as compared to the controls. Also, 80 % of them remained
generally abstinent at least 3 years after NFB treatment.

Fahrion, Walters, Coyne, and Allen repeated these results in 1992 in a controlled
case study. The same results were achieved in studies conducted by Bodehnamer
and Callaway (2004) and Burkett et al. (2005) on crack cocaine abusers. They
found that the addition of Peniston alpha/theta protocol to crack cocaine treatment
regimens may promise to be an effective intervention for treating crack cocaine
abuse and increasing treatment retention. In another study by Raymond et al.
(2005), subjects who received alpha–theta training showed significant improvement
in mood and Minnesota multiphase personality inventory-2 (MMPI-2) scores.
Follow-up studies also reported consistent treatment outcomes in alcohol- or
drug-addicted clients who completed an alpha/theta NFB protocol (Callaway and
Bodenhamer-Davis 2008; Kelley 1997; Trudeau 2009). Trudeau (2005a, b) showed
the same results on the effectiveness of NFB in adolescents with SAD.

In Peniston protocol, patients first employed autogenic phrases and were taught
deep relaxation during five sessions of temperature feedback. They then are
instructed in NFB and, in an eyes-closed and relaxed condition, receive auditory
signals from EEG apparatus which receive brainwave signals from an electrode in
left occipital site of the scalp (O1). At the same time, a standard induction script
with suggestions to relax and “sink down” is read for the patient (Sokhadze et al.
2007; White and Richards 2009). Here is an example of such a script modified after
Peniston that was used in the NFB lab at Minneapolis VA:

With your eyes closed—allow yourself to relax completely—as you listen to the tones—tell
your brain to make more alpha waves—allow yourself to sink down into a mentally alert
and relaxed state—imagine what your brain looks like—imagine the subconscious part of
your brain—tell the subconscious part of your brain to guide you—see yourself in a
drug/alcohol using situation with the people you have used with—see yourself being
offered drugs/alcohol—see yourself rejecting drugs and alcohol by getting up and saying
“no thanks” and leaving the situation and your using friends behind—ask your subcon-
scious brain to mellow out your personality—sink down into a reverie state letting your
thoughts flow—completely relaxed—do it (Trudeau et al. 2009).

When alpha (8–12 Hz) brainwaves exceed a preset threshold, a pleasant tone is
heard. By learning to voluntarily produce this tone, the subject becomes progres-
sively relaxed. When theta brainwaves (4–8 Hz) are produced at high amplitude, a
second tone is heard and the subject becomes more relaxed. It can enter a hypna-
gogic state of free reverie and high suggestibility. Following the session, with the
patient in a relaxed and suggestible state, a therapy session is conducted between
patients and therapist where the contents of the imagery experienced are explored
(Saxby and Peniston 1995). According to this instruction, White (2008) believed
that the power of the Peniston’s alpha–theta protocol is based on what is carried
within it: a combination of the procedure, the therapist’s empathic involvement, the
intention toward a positive and healthy outcome, and an ambiance of safety and
support. She mentioned that the core element of the effectiveness of the Peniston
protocol is the alteration of unconscious process (both the clearing of early trauma
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effects and dropping in a new program of behavior) which leads to profound
changes in attitude and behavior. These outcomes frequently reduce to eliminate the
patient’s need to medicate by means of a substance. It seems to represent a tech-
nology which contains elements of the five senses and designed for the induction of
higher states of consciousness and insight, helping to alter ones relationship to self
and the world as the result of what is seen and understood in the higher states.

The technique involves the simultaneous measurement of occipital alpha (8–
13 Hz) and theta (4–8 Hz), and feedback by separate auditory tones for each fre-
quency representing amplitudes greater than the preset thresholds. The participant is
encouraged to relax and increase the amount of time that signal is heard. It would
increase the amount of time that amplitude of each defined bandwidth exceeds the
threshold (Trudeau et al. 2009).

The Scott–Kaiser Modification of the Peniston Protocol

In 2005, Scott et al. extended the Pension’s traditional alpha–theta NFB protocol to
treat patients with mixed SAD, rich in stimulant abusers. Chronic EEG abnor-
malities and high incidence of preexisting ADHD in stimulant abusers suggest that
they may be less able to engage in the hypnagogic and autosuggestive Peniston
protocol. Furthermore, eyes-closed alpha feedback as a starting protocol may be
deleterious in stimulant abusers because their most common QEEG abnormality is
excess frontal alpha (Scott et al. 2005; Simkin et al. 2014; Trudeau et al. 2009).
According to this explanation, in Scott et al. (2005) study, patients who had abused
stimulants were treated using attention-deficit-type NFB protocols (beta and/or
SMR augmentation with theta suppression), followed by the Peniston protocol. The
beta and/or SMR protocol used to normalize attention, and then, the standard
Peniston protocol without temperature training applied. This treatment approach is
now widely known as the Scott–Kaiser modifications of the Peniston protocol
(Sokhadze et al. 2008). In their study, Scott et al. (2005) found that this protocol
doubled the recovery rate for drug dependence. They documented the significant
improvements in psychological functioning and the ability of the experimental
group to focus their thoughts and to process information. In addition, findings
revealed substantial improvement in long-term abstinence rates in these patients.
After only 45 days of treatment, almost one-third of the control group had dropped
out of treatment residential facility compared with only 6 % of the experimental
group.

The Scott–Kaiser modification of the Peniston protocol is dedicated for a pop-
ulation of subjects with a history of stimulant abuse. Based on this protocol, the
NFB training protocols in the first 10 sessions were bipolar sensory motor rhythm
(SMR) training protocols in the C4 (the central brain cortex) and Pz (the central
parietal cortex) areas, and bipolar beta training protocols in the C3 (the left central
cortex) and FPz (the central fronto-parietal cortex) areas, with each protocol lasting
25 min. After these beginning sessions, we decreased the time of SMR and beta
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training protocols and added 20 min of monopolar alpha/theta training protocols in
the Pz (the central parietal brain cortex) area and continued to increase the time of
this protocol until the final sessions. All these protocols were performed using the
Thought Technology ProComp 2 system, a single-subject EEG used for
self-training, research, and for working with others. The Thought Technology
ProComp 2 system displayed the brain’s electrical activity (via electrodes placed on
the patient’s scalp) on a monitor in the form of an audio/visual exercise. The
feedback informed the patients of his success in making changes. The training was
introduced as a computer game in which patients could score points using their
brain. Subjects were advised to be attentive to the feedback and to find the most
successful mental strategy to get as many points as possible; they received no other
specific instructions.

In the SMR and beta training protocols, the feedback was audio/visual. Active
electrodes were placed at the C4 and C3 areas and referenced with the Pz and FPz
areas. A ground electrode was placed on the left ear. In this program, the rein-
forcement band was composed of SMR (12–15 Hz) and beta (15–18 Hz) frequency
bands in each protocol, and the suppressed bands were delta (2–5 Hz), theta
(5–8 Hz), and high beta (18–30 Hz) frequency bands in both protocols. Thresholds
were adjusted such that when subjects maintained the reinforcement band above the
threshold for 80 % of the time during at least 0.5 s, and the suppressed band below
the threshold for 20 % of the time, the feedback was received. When the subjects
were able to maintain the reinforcement band above the threshold for 90 % of the
time during two continuous trials, the threshold was changed automatically so that
it was closer to the optimal threshold (Scott et al. 2005).

Feedback in the alpha/theta training protocol on the Pz area was only in the
audio format. In this protocol, the subjects closed their eyes and only listened to the
sound being played to them. Three pathways connected with this protocol were
dedicated to the theta (5–8 Hz), alpha (8–12 Hz), and beta (15–18 Hz) frequency
bands, while an additional pathway was used to control the delta (2–5 Hz) fre-
quency band. The initial sessions were used to train patients to decrease alpha levels
that were ≥12 mV (peak to peak), while augmenting theta levels, until there was
“crossover.” This was defined as the point at which the alpha amplitude dropped
below the theta level. After achieving the first crossover, both alpha and theta
frequencies were augmented and the delta frequency range was inhibited. This was
intended to discourage the sleep transition during low-arousal states. Each
alpha/theta session began with the subject sitting in a chair with eyes closed. The
active electrode was placed at the Pz area with a left-ear reference (A1) and
right-ear ground (A2). Two distinct tones were employed for alpha and theta
reinforcement, with the higher pitched sound used to index the higher frequency
alpha band. At the start of each session, the therapist spent 3–5 min reading a script
of guided imagery to the experimental subject that dealt with identified essential
elements of maintaining abstinence. After the guided imagery, the subjects were
clearly informed that the objective of the training did not involve explicit rehearsal
of the script during the NFB. Subjects reporting previous meditative practices were
asked not to use them during the training, because meditation has been observed to
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override the alpha/theta reinforcement effects (Scott et al. 2005). Following
alpha/theta training, the subjects were given the opportunity to process their
experience. When it appeared that subjects’ delta activity began to increase and that
sleep might occur during training, those subjects were told prior to their next
session to move a limb if they heard the therapist say for example “left hand.”
Subsequently, during sessions where delta was increasing toward no responsiveness
levels, the feedback sounds were inhibited in order to discourage the sleep transition
(Peniston and Saxby 1995; Scott et al. 2005).

Next studies have evaluated the treatment outcomes of Scott–Kaiser NFB pro-
tocol in SAD. Burkett et al. (2005) study showed that the addition of this NFB
protocol to crack cocaine treatment regimens caused a significant decrease in
relapse, depression, and anxiety rates compared to conventional forms of SAD
treatment. At follow-up, participants regularly reported no uses, or one through nine
uses. Dehghani-Arani et al. (2013) also compared results of 30 sessions of NFB
being provided to opioid-dependent patients undergoing outpatient treatment
(methadone or buprenorphine maintenance), in comparison with a control group
that received outpatient treatment alone. Patients receiving NFB showed signifi-
cantly more improvements in general health and craving. The next study is the
Unterrainer et al. (2014) study in which a mixed substance misuse case received 11
sessions including a 2-month follow-up of NFB protocol combined with short-term
psychodynamic psychotherapy. Pre-/post-treatment and follow-up assessment
confirmed a significant psychopathology reduction. Furthermore, there was no
relapse during the follow-up phase of the study. Rostami and Dehghani-Arani
(2015) study is the newest application of Scott–Kaiser NFB protocol, especially for
crystal methamphetamine-dependent patients. The study included 100 CMD
patients undergoing a medical treatment who were randomly assigned to an
experimental or a control group. The results showed the experimental group, who
received 30 sessions of NFB, had lower severity of addiction, better psychological
health, and better quality of life than the control group.

Other Neurofeedback Approaches in Substance
Abuse Disorder

Literature review showed a wide range of research in which different other forms of
NFB have been applied. For instance, Horrell and his colleagues used 12 sessions
of ADHD-specific NFB protocol (SMR/theta training) and the first part of Scott &
Kaiser’s modification of Peniston’s brainwave training protocol plus at least 2
sessions of motivational interviewing for ten cocaine-abusing/cocaine-dependent
subjects. During the SMR/theta NFB protocol, according to its late modifications in
Lubar’s study (2003, in Horrell et al. 2010), the subjects were trained to enhance
the amplitude of SMR within specified frequency band (12–15 Hz at C3 with a
monopolar reference on the left mastoid) and/or to suppress the amplitude of theta
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frequency bands (4–7 Hz at F3 with monopolar reference to the left mastoid).
Post-treatment clinical evaluations showed central SMR amplitude increase fol-
lowing with decreased self-reports on depression and stress scores, and urine tests
results of decreased use of cocaine and marijuana. On the other hand, effects of
NFB resulted in a lower EEG gamma reactivity to drug-related images in a
post-NFB cue reactivity test. In particular, evoked gamma showed decreases in
power to nontarget and to a lesser extent target drug-related cues, while induced
gamma power decreased globally to both target and nontarget drug cues. They
finally concluded that gamma-band cue reactivity measures are sufficiently sensitive
functional outcomes of NFB treatment. They emphasized the utility of cognitive
neuroscience methods based on the EEG gamma-band measures for the assessment
of the functional outcomes of NFB-based interventions for cocaine-use disorders
(Horrell et al. 2010).

In another innovative works on NFB and SAD, Li et al. (2013) and Hanlon et al.
(2013) explored the feasibility of self-regulation of frontal cortical activation using
real-time fMRI (rtfMRI) NFB to modify craving in nicotine-dependent cigarette
smokers. Actually, this method is a “motivational NFB” approach that uses func-
tional magnetic resonance imaging (fMRI) signals elicited by visual cues (pictures)
and related to motivational processes such as craving. The visual feedback sub-
system provides simultaneous feedback through these images as their size corre-
sponds to the magnitude of fMRI signal change from a target brain area. During
self-regulation of cue-evoked brain responses, decreases and increases in picture
size thus provide real motivational consequences in terms of cue approach versus
cue avoidance, which increases face validity of the approach in applied settings.
Further, the outlined approach comprises of NFB (regulation) and “mirror” runs
that allow controlling for non-specific and task-unrelated effects, such as habitua-
tion or neural adaptation (Sokunbi et al. 2014). In Li et al. (2013), Hanlon et al.
(2013), and Hartwell et al. (2013) studies, to reduce the participant’s craving, they
were instructed to decrease the anterior cingulate cortex (ACC) activity during four
rtfMRI NFB sessions. They were successful in decreasing their ACC activity, and
the linear regression analysis results showed a significant correlation between
decreased ACC activation and reduced craving ratings. Sokunbi et al. (2014) also,
in a pilot study with 10 female volunteers, demonstrated feasibility of this newly
developed motivational NFB paradigm to downregulate brain activation in response
to appetitive food pictures. They finally mentioned that this newly developed visual
feedback subsystem can be integrated into protocols for imaging-based brain–
computer interfaces (BCI) and may facilitate NFB research and applications into
healthy and dysfunctional motivational processes, such as food craving or addic-
tion. Generally, Li et al. (2013), Hanlon et al. (2013), and Sokunbi et al. (2014)
studies suggested that some smokers may be able to use NFB via rtfMRI to regulate
ACC activation and to reduce smoking cue-induced craving, although further
research is needed to determine the optimal parameters of NFB rtfMRI and whether
it might eventually become a therapeutic tool for nicotine dependence.

Low-resolution electromagnetic tomographic (LORETA) neurofeedback
(LNFB) in the ACC is another method for SAD treatment that has been started with
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Cannon and his colleagues’ studies (2006, 2007, 2008). These studies demonstrate
relationships between limbic and cortical regions in specific frequencies can be
influenced by LNFB in SAD. During LNFB sessions, after a preliminary muscle
control session, participant is informed of the inhibitory and reward aspects of the
NFB training to increase 14–18 Hz (low-beta) power activity in a seven-voxel
cluster of neurons in the right ACC. This protocol provides the opportunity to train
SAD patients to influence the electrical activity in regions not likely to be influ-
enced by topographically specific EEG training. Training 14–18 Hz activity in the
right anterior cingulate gyrus (rACC) would directly influence activity in cortical
and limbic regions of interest (ROI, including the right hippocampus, the right
amygdaloid complex, the right orbitofrontal cortex (OFC), the right occipital lobe,
the right insular cortex, the right uncus, and two regions in the left prefrontal cortex)
shown to be significantly decreased or increased in recovering addicts (Cannon &
Lubar 2008; Cannon et al. 2008). In accordance with these studies, Center (2014)
also reported a case study which demonstrated the application of LNFB, heart rate
variability training, and cognitive restructuring to training a 55-year-old male with a
long-term, treatment-resistant, alcohol-use disorder and comorbid mood disorder.
The patient demonstrated significant improvements in general cognitive function-
ing, elevation, and stabilization in mood and sleep, and a significant reduction in
alcohol consumption at the conclusion of training and at follow-up 6, 9, and
14 months following the end of training.

Discussion

Altogether, Sokhadze, Stewart, Tasman, Daniels, and Trudeau (2011) have vali-
dated the immense potential that NFB protocols have to likely double if not triple
the outcome rates in alcoholism and SAD treatment when they are added as an
additional component to a comprehensive treatment program. It is because of this
method’s potential to improve attention, emotion, and behavior self-regulation
skills in patients with SAD. Interventions that incorporate NFB techniques are
aimed to reeducate patients to control and self-regulate their emotional and moti-
vational states, and to re-establish the normal biological, cognitive, behavioral, and
hedonic homeostasis distorted by SAD (Sokhadze et al. 2008; White and Richards
2009; Unterrainer et al. 2014).

According to Rostami and Dehghani-Arani (2015), the most important finding in
NFT and SAD studies is that in SAD treatment, a combination of different treatment
approaches including pharmachotherapy, psychotherapy, and neurotherapeutic
methods such as NFB is highly more effective than using a one-dimensional
method. Although pharmacotherapy or psychotherapy approaches alone can lead to
some improvement in SAD patients, they come with weak points that include side
effects and the high risk of relapse (Simkin et al. 2014; Gossop et al. 2002).
Because NFB, on the other hand, deals with the fundamental operational functions
of the brain and acts as a mechanism for the brain to self-regulate, it has the ability
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to correct irregular brain functions and consequently improve psychological
abnormalities. Furthermore, researches confirmed the stability of NFB effects and
its prevention of negative side effects (Hammond 2011; Unterrainer et al. 2014).
Thus, pharmacotherapy can be used to maintain the initial balance between phys-
iological and psychological health in SAD, and then, NFB training can be used to
guide the patient toward longer lasting health and balance (Trudeau et al. 2009).

Nowadays, several theoretical opinions exist on the fundamental mechanisms of
effectiveness of NFB as a therapeutic method for SAD. Most of these opinions
concentrated on the Pension’s alpha–theta protocol. McPeak et al. (1991),
Rosenfeld (1992), and Taub et al. (1994) introduced this protocol as a kind of
meditation technique and suggested that self-induced altered states found in various
forms of meditation can sometimes replace the self-destructive pursuit of alcohol
and drugs. Cowan (1994) suggested that the effectiveness of such training may be
due to the enhanced imprinting of positive temperance suggestions and the feeling
of inner empowerment that the alpha/theta state seems to encourage. In a more
detailed view, Ochs (1992) has suggested that the most active (and apparently
transformational) properties of NFB protocols in SAD treatment may involve
teaching the subjects to intentionally increase the amplitude and coherent interac-
tion of both their alpha and theta brainwave frequencies in either of the brain
locations. Complementing this finding, Simkin et al. (2014) explained that the
alpha–theta NFB protocol trains SAD patients to promote stress reduction and to
achieve profoundly relaxed states by increasing alpha and theta brainwaves and
decreasing fast beta brainwaves. In Scott et al. (2005) viewpoint, the efficacy of
alpha/theta NFB may lie in its ability to allow subjects to better tolerate stress,
anxiety, and anxiety-eliciting situations, which are particularly evident during the
initial phases of recovery. On the other side, White and Richards (2009) mentioned
that alpha–theta protocol can induct higher states of consciousness and insight,
helping to alter one’s relationship to self and the world as a result of what is seen
and understood in those higher states. They concluded that the effectiveness of this
protocol may be explained in large part by a neuroplasticity concept known as the
malleability of memory, which means that revisiting and re-evaluating early
experiences via alpha–theta protocol allow the neurological rewriting of one’s
memory and consequently modify affective reactions, and alter the nature of
memories. Furthermore, in alpha–theta protocol, subconscious (emotional) mem-
ories become more available to conscious (episodic) process and traumatic mem-
ories are often released and appear as flashbacks from the past. As these flashbacks
are relived in the context of current adult resources and perceptions, the subcon-
scious memories may become more readily available for healing and alteration.

On another perspective, explaining effectiveness of NFB protocols in SAD,
some neuropsychologists focused on conditional normalization of reinforcement
systems in the brain. Blum et al. (2012) were concerned with the reward deprivation
syndrome (RDS) as a dysfunction in the brain reward cascade (BRC), which leads
to substance craving and being a possible candidate for susceptibility to alcoholism
and SAD. Therefore, SAD patients have a neurologically based inability to expe-
rience pleasant feelings and calmness from simple stimulation. It has been noticed
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that dysfunction of this pleasant feeling is the most important factor in forcing
patients to feel craving and resort to substance abuse (Kreek et al. 2005). Following
this idea, some studies have stated that an apparent neurological “normalization”
could be responsible for shifting the trained subject into a physical state of com-
fortable calmness (Fahrion et al. 1992; Salansky et al. 1998). Studies suggested that
NFB training can initiate this neurological normalizing shift (Scott et al. 2005;
Sokhadze et al. 2011; Unterrainer et al. 2014).

Recently, mechanisms by which NFB therapy may cause behavioral changes
have been suggested by research in neuronal plasticity. A number of investigators
(Rosenzweig 2003; VanPraag et al. 2000) are essentially in agreement pointing out
that ongoing direct experience that evokes persistent neuronal activation alters brain
structure and brain functioning. A possible link is observed between steady-state
stimulation, induced neuronal activation, and neuronal plasticity in the increasing
body of evidence that the electrical activity of the brain regulates the synthesis,
secretion, and actions of neurotrophins (Schindler and Poo 2000), which together
promote synaptogenesis. In Sokhadze et al. (2011) explanation, pre- to
post-treatment electrical activity changes are considered to positively affect motor
control, cortical inhibition function, general arousal, and alertness level. This can
mediates the positive effects of proposed NFB protocol on addictive behaviors. The
crucial point about NFB is that it directly acts on the brain oscillations, which are
altered in SAD. So, NFB-induced modifications could be manifestations of neural
plasticity, which is a phenomenon that has been considered a basic mechanism for
behavioral modifications.

Finally, while taking into consideration the complexity of the dimensions of this
disorder, the worthwhile program must be able to affect various factors while not
being prone to the problems of previous methods, such as relapsing, instability, and
other side effects (Trudeau 2009). But, as a limitation, although NFT studies
attempted to control different factors in the process of NFB training, their use of a
new method of technology in NFB and patients’ hope and motivation for the new
treatment could have had an uncontrollable effect on our research. It is also
noticeable about the NFB clinician contact effect. Despite this, the use of a placebo
group could have strengthened the design of the NFB studies and created control
over other aspects of the program. Furthermore, future studies can include one
group of patients who would receive NFB without receiving pharmacotherapy to
show the effectiveness of the two methods exclusively.
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