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CHAPTER

INTRODUCTION

The concept of spectrum or a dimensional
view is gaining popularity in psychiatry.
The reason for this is evident by taking
the example of schizophrenia, where the
correlation between presenting symptoms
and its correspondence to outcome is not
consistent. When we consider affective
disorder, boundaries between schizophrenia
and affective disorders are not well defined.
Similarly, research related to prodromal
states, clinically at high-risk individuals
and general population has not given us an
exact delineation between normal states,
or nonpathological deviations in cognitive
function and schizophrenia.! There have
been arguments that addiction is also
dimensional in nature with varying degrees of
severity.” There are further arguments that a
dimensional classification serves better than
enclosing addiction in arbitrarily defined
categories of harmful use or dependence
which results in diagnostic orphans.’
Addiction is best defined by the recent
description by the American Society of
Addiction Medicine which states that
“Addiction is a treatable, chronic medical
diseaseinvolvingcomplexinteractionsamong
brain circuits, genetics, the environment,
and an individual’s life experiences. People
with addiction use substances or engage in
behaviors that become compulsive and often
continue despite harmful consequences.

Addiction Disorders on a
Spectrum

Pratima Murthy, Jayakrishnan Menon TN

Prevention efforts and treatment approaches
for addiction are generally as successful as
those for other chronic diseases.”® Hence,
addiction is best defined as the result of a
complex interaction between biological
vulnerabilities and environmental factors
resulting in differing severities of substance
use and outcomes.

'NOSOLOGY
Diagnostic and Statistical Manual

Across its various iterations, changes are
evident in both Diagnostic and Statistical
Manual (DSM) and International
Classification of Diseases (ICD) classificatory
systems. In DSM-I and DSM-II, due to the
prevailing influence of psychoanalysis and
prevalent psychosocial models, substance
use disorder was seen arising from a primary
personality disorder (sociopathic personality
disorder), with alcoholism and drug addiction
considered a “reaction”’

Recognition of differing patterns in
alcohol use and subsequent proposal of
a classificatory system acknowledging
alcohol use as a disorder was made by
Jellinek in 1960. He divided alcohol users
into five categories based on concepts such
as physical and psychological dependence,
tolerance, loss of control, and medical
complications arising out of alcohol use.*
In DSM-II (1968), addictions were placed
alongside, rather than under, the personality
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disorders, and some definitions were added.
DSM-II did encourage separate diagnoses
for alcoholism and drug addiction “even
when it begins as a symptomatic expression
of another disorder.” Patterns of alcohol use
were classified into—(1) episodic excessive
drinking (intoxicated up to 4 times in a year),
(2) habitual excessive drinking (persons who
become intoxicated more than 12 times a
year or are recognizably under the influence
of alcohol more than once a week), and
(3) alcohol addiction (defined in terms of
dependency).’

Robins and Guze criteria for defining
validity in psychiatric disorders, the Feighner
Criteria (1972), and later on Spitzer and
Endicott’s Research and Diagnostic criteria
(1978) heavily influenced the diagnosis of
SUD in DSM-III (1980). DSM-III created
a separate category of substance use
disorders. It broke with psychoanalytic
tradition and instituted consensus-based
symptomatology approach. Taking into
account the varying severity of substance
use disorders, two categories of “abuse”
and “dependence” were arbitrarily defined.
DSM explicitly acknowledged differences in
cultural perspectives on the acceptability of
substance use; it also attempted to anchor
the diagnostic criteria in terms of behavioral
changes “almost all subcultures would view as
extremely undesirable.” In its revised version
DSM-IIIR (1987), the definition of abuse was
broadened (hazardous use, legal problems,
neglected major roles due to use, social and
interpersonal problems related to use, and
has never met criteria for dependence).
There was a reversal of the DSM-III stance
that physiological use was, in most cases,
the hallmark of the disorder and resulted
in grouping of behavioral dysfunctions
with physiological processes in a polythetic
diagnostic set.>”

In 1992, American Society of Addiction
Medicine (ASAM) recognized addiction as a
chronic relapsing condition. Thus, DSM-IV
(1994) recognized SUD as a heterogeneous
construct implying influence of multiple
biopsychosocial factors. It specified
that “Neither tolerance or withdrawal
is necessary or sufficient for'a diagnosis
of Substance Dependence” and added
specifiers “with” and “without” physiological
dependence.’

Abuse and dependence categories
were shown to have significant limitations,
including—differences in reliability and
external -validity and the problem of
“diagnostic orphans.” With numerous studies
favoring unidimensionality across the
bi-axial spectrum, DSM-V combines abuse
and dependence into a unified category and
measures severity across a continuous scale.”
There are four larger groupings, viz., impaired
control, social impairment, risky use, and
pharmacological criteria under which the
features are grouped. Based on the number
of criteria satisfied, severity ranges from into
mild, moderate, to severe.’

The DSM-V describes nine classes of
substances which are alcohol, caffeine,
cannabis, hallucinogens, inhalants, opioids,
sedative hypnotics, stimulants, and tobacco.
It also gives legitimacy to the concept of
behavioral addiction by inclusion of gambling
disorder in the chapter on Substance Use
Disorder and Internet Gaming Disorder in
the section on conditions for further study.
Operationalization of criteria does vary across
substances.’ In view of cultural acceptability
and easy availability of tobacco abuse is not
generally defined for the same. Dependence
is not generally described for hallucinogens
due to the phenomenon of tachyphylaxis.
There is also an addition of withdrawal
syndrome for cannabis.’



International Classification of
Diseases

The first classification published (ICD-8,
1967) grouped substance use disorders under
personality disorders and neuroses. Current
diagnostic criteria used in ICD-10 take origin
from a seminal paper by Edwards and Gross
in 1976, where they described features of
alcoholism, viz., a narrowing in the repertoire
of drinking behavior; salience of drink-seeking
behavior; increased tolerance to alcohol;
repeated withdrawal symptoms; repeated
relief or avoidance of withdrawal symptoms
by further drinking; subjective awareness of
a compulsion to drink; reinstatement of the
syndrome after abstinence."

For assessment of alcohol use disorder,
the drinker’s pyramid gives a spectrum of
“Abstainers”, “No risk”, “Hazardous use’,
“Harmful use”, and “Dependence” in
the general population, based on which
interventions are planned. These five
categories form a pyramid with abstainers
forming the base in any population. This
approach isindicative of the wide spectrum of
severity in the general population.'! Based on
this, ICD-9 carried separate terminologies of
abuse and dependence. As Babor, one of the
architects of the revision concluded, alcohol
abuse in the absence of dependence merits
classification in view of its detrimental effects
on health.”” In the ICD-10, deviating from the
DSM, the category of harmful use was defined,
which is the physical or mental consequences
of substance abuse so that health problems
do not remain underreported."

The ICD-11 has made major changes.
The section is divided into disorders of
substance use and addictive behaviors.
Categorical classification is maintained.
There is introduction of a category of single
episode of harmful use. Harm to others has
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been introduced as a criterion to determine
harmful use. Behavioral criteria have been
given predominance while diagnosing
dependence over physiological criteria.
ICD-11 also mentions that craving is not
an essential criterion. Hazardous use of
substances has been coded elsewhere the
chapter on “Factors Influencing Health Status
or Contact with Health Services.” There are
other addition categories of substances
included from the earlier nine groups
including synthetic cannabinoids, synthetic
cathinone, MDMA and associated substances
including MDA, and classification of disorder
due to ketamine and phencyclidine use,
separate from hallucinogens. Harmful pattern
of use of nonpsychoactive substances such
as laxatives, nonsteroidal anti-inflammatory
drugs (NSAIDs), and growth hormone is also
classified in this section. Under the section of
addictive behaviors, both gambling disorder
and gaming disorder are included."

Other Typologies

Other typologies which take into account
differing profiles ofalcoholuse are Cloninger’s
Type 1 and II alcoholism and Babor’s Type
A and B alcoholism. Here, Type I and A
individuals have a greater contribution of
environment towards etiology, equal number
of males and females, lesser childhood
risk factors, later age of onset, less severe
and episodic alcohol use, lower levels of
novelty seeking, and reward dependence
with lesser co-morbid psychopathology."
In comparison, persons with Type II/B
alcoholism have a greater genetic influence,
higher proportion of males, conduct disorder
in childhood, earlier age of onset, more
chronic and severe polydrug abuse, high
impulsivity and novelty seeking, higher
incidence of co-morbid psychopathology
including dis-social personality."®
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Research Domain Criteria

In the alcohol and addictions research
domain criteria (RDoC) model, the addiction
neuroclinical assessment battery evaluates
three domains of executive function, negative
emotionality, and incentive salience. The
five major RDoC domains negative and
positive valence, cognitive system, arousal
and regulatory systems, and social processes
could be conceptualized as risk or protective
factors for addiction and interventions could
be tailored to each domain."”

ADDICTION AS A COMORBID
DIAGNOSIS

When DSM-V was introduced, researchers
looked into the possibility of larger
dimensions, including neurocognitive,
neurodevelopmental, psychosis, emotional
and externalizing spectrum. SUD is a
co-morbidity along with many of the severe
mental disorders and vice versa, co-occurring
more frequently as compared to general
population rates."®

Externalizing and Internalizing
Disorders

Externalizing disorders involve emotional
dysregulation and impulsivity that are
manifested in dis-social behavior, aggression,
and oppositional behavior. They include
attention-deficit hyperactivity disorder
(ADHD), oppositional defiant disorder,
conduct disorder, and substance use
disorders as various phenotypes within the
spectrum. This model posits a spectrum of
personality and psychopathology, united by
anexternalizingfactor whichislargelygenetic.
Additionally, there are other environmental
factors such as parenting, poverty, and
nutrition that account for distinct phenotypes
within the spectrum. In a study comparing the

fit of categorical and continuous models of
externalizing liability in the NESARC cohort,
the best fitting model was a continuous
normal model.” In a subsequent study
among the participants in the Fast Track
Project, continuous models provided the best
fit.” They were able to define a two-factor
model of externalizing behavior including—
(1) ODD + ADHD + CD (2) SUD + Dis-social
PD which was later replicated in the national
comorbidity survey replication data. The
construct of externalizing disorder helps us to
conceptualize eatly onset dependence.”’

In various studies, individuals having
externalizing features showed poorer out-
comes including poor treatment retention,
greater drug use.” There are also treatment
implications as focus on substance use
alone will not lead to effective outcomes. It is
important to target underlying vulnerability,
like impulsivity that is acting across various
domains.” As part of the IMAGE cohort,
children with ADHD were followed up over
a period of 4 years and the authors conclude
that the same is a risk factor for SUD and
also disruptive behavior disorders such as
conduct disorder.” In a cross-sectional Indian
study, externalizing disorders were greater in
cases with AUDs compared to controls and an
association was observed between AUDs and
early onset dependence.” In a meta-analytic
review, children with ADHD were more
likely to develop SUD, compared to children
without ADHD.”

Internalizing disorders are associated with
high degree of negative affect and include
depressive disorders, anxiety disorders,
trauma and stress-related disorders,
obsessive-compulsive and related disorders,
as well as eating disorders. A second
pathway thus exists, where internalizing
symptomatology in childhood predicts
substance use in adolescents and young



adulthood.” In the NESARC study, the rate
of SUD among individuals with independent
mood and anxiety disorders was 9.35%,
which was deemed significant. Similar results
were obtained in earlier epidemiological
studies such as Epidemiologic Catchment
Area study in which among individuals with a
mood disorder, 32% had a co-occurring SUD
and the National Co-morbidity survey which
showed rates up to 7 times in individuals
with BPAD compared with individuals with
no mood disorder.”® Behavioral inhibition
during infancy is correlated with greater
internalizing symptomatology in childhood.
These might lead to interpersonal skill deficits
and ineffective coping strategies, which
predict progression to the use of substances.”

Both externalizing and internalizing
symptoms can co-occur in children and this
may predict greater adult psychopathology as
well as problematic substance abuse. Some
children with externalizing problems develop
internalizing symptoms in preadolescence.
Negative experiences such-as bullying,
victimization, maternal dissatisfaction,
and academic difficulties also contribute
to the association, possibly through gene-
environment interplay.”

Personality Disorder

In the NESARC study, associations between
personality disorders and alcohol and drug
use disorders were overwhelmingly positive
and significant. Personality disorders can
be subsumed broadly under the two former
classes of internalizing and externalizing
vulnerabilities. Various cross-sectional
studies in borderline personality disorder
peg the co-morbid rates of substance abuse
between 25 and 70%. The morbidity in the
dis-social personality disorder as measured
by number and types of substance-related
problems and by all treatment variables
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is considerably greater. Legal and family
problems appear to be powerfully associated
with antisocial personality disorder (ASPD)
and predictive of other problems as well as
SUD treatment. Both the conditions may
have an underling externalizing diathesis.*
In a narrative review on the subject, the
prevalence of SUD among persons with
personality disorders is pegged at 35-73%.°!

Psychosis

Around half of all patients with schizophrenia
are thought to abuse drugs or alcohol
and there is evidence that they have
poorer outcomes. In individuals with
schizophrenia, more than 60% are current
smokers.” Nicotine may benefit patients
by activating nicotinic acetylcholinergic
receptors, resulting in increased release of
dopamine, and may also reduce deficits
relative to dopamine hypofunction in
prefrontal cortex, thus leading to some relief
in cognitive symptoms. Also, sensory gating
deficits leading to auditory hallucinations
are transiently normalized with high-dose
nicotine.” In a cross-sectional study, early
onset of psychosis, substance sensitivity,
and sensation seeking traits represent
vulnerability factors for SUD.* Higher scores
on behavioral activation and impulsivity can
be a shared risk factor for co-occurrence of
bipolar disorder and SUD.**

The use of substances such as cannabis,
inhalants, stimulants, and hallucinogens
can result in the individual having psychotic
experiences. The relation between cannabis
and psychosis has been extensively
investigated and the best evidence is for
cannabis bringing forward the onset of
psychosis in vulnerable individuals and
worsening the course of psychosis.”
Stimulants including cocaine and
amphetamines have been found to induce

37
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psychosis in view of their direct action on
dopaminergic receptors.”

ANOTHER NEW DIMENSION:
BEHAVIORAL ADDICTIONS

In a seminal paper in 1990, Isaac Marks
introduced the concept of behavioral
addiction.”” Thereafter, research in this field
has seen a boom, with its accompanying
controversies and methodological flaws.
As discussed earlier, gambling disorder is
includedintheSUDsectioninbothDSM-5and
ICD-11, whereas gaming disorder is classified
as an addictive behavior in the latter.”'* This is
part of a growing understanding of addiction
as the result of neuroadaptations related to
dysregulation of neurotransmitters, structural
functional changes in circuitry which may be
precipitated by an exogeneous chemical or
a repetitive behavior. There is an unusually
high rate of co-occurrence between gambling
disorder and SUD; around 50% of participants
with gambling disorder report substance
abuse, and up to 63% of individuals seeking

treatment for gambling disorder screen
positive for lifetime substance use disorder.
Evidence from neuroimaging suggests a
shared circuitry for gambling disorder and
SUD (Table 1).*

The essential feature of behavioral
addictions is the failure to resist an impulse,
drive, or temptation to perform an act
that is harmful to the person, or to others.
Behavioral and substance addictions
have many similarities in natural history,
phenomenology, and adverse consequences.
However, there exist several controversies
regarding behavioral addiction research.”

Disorders on the Fence

DSM-5 did not include hypersexual disorders
asanaddictivebehaviorbased ontheobjection
that there was no accepted definition about
frequency of normative sexual behavior.
Kleptomania was classified under the chapter
on Disruptive, Impulse control and Conduct
Disorders, though some features as impulse
dyscontrol, such as the need for immediate

TABLE 1: Differences between ICD-11 and DSM-5.

DSM-5

Dimensional

ICD-11
Categorical

Criteria divided into 4 larger
groups with equal importance
across-criteria

Traditional 9 class of substances

Behavioral criteria are given predominance

- Additionally separate classification for synthetic cathinones,

synthetic cannabinoids, MDMA and associated substances,
Ketamine and Phencyclidine are classified separate from

hallucinogens

« Harmful pattern of use on non-psychoactive substances also coded

in this session

Internet Gaming Disorder is
classified under conditions for
further study

Defines use of substances in
physically hazardous situations
health status

Internet Gaming Disorder is classified under Addictive Disorders

- Defines Single episode of Harmful use, Harm to others
-+ Hazardous use is classified in the session on Factors influencing



gratification and personality profiles are
similar to SUD. Moreover, some cases of
kleptomania show response to high doses
of naltrexone, an opioid antagonist. These
lead to the question that whether there are
differing profiles of the same disorder and
whether classifying them by ignoring these
differences helps in treatment. Similarly,
a group of trichotillomania patients with
positive family history of the same disorder
respond to naltrexone, whereas most patients
do not."”*' There are not enough studies that
which lend evidence that candidate disorders
considered in DSM-5, i.e., sexual addiction,
excessive buying, and stealing share
sociodemographic and clinical features,
neurobiology, and treatment response with
SUD." Moreover, in the current scenario
where there are no satisfactory animal models
to support research, behavioral addiction is
also a major drawback.”

ETIOLOGICAL UNDERSTANDING

A vast amount of literature has accumulated
explaining the biological underpinnings of
addiction.

Neurodevelopmental Disorders

Addiction spectrum disorders also are
co-morbid with neurodevelopmental
disorders such as autism. Similarities in
neurobiology, such as improper functioning
of the HPA axis and developmental
dysregulation of thelimbic and cortico-striatal
loops, have been described. Substances can
facilitate social engagement.* In individuals
with intellectual disability, the prevalence of
SUD is lower. However, when present, it is
more problematic due to lack of evidence-
based interventions and due to the difficulty
in handling the positive reinforcement the
substance provides.*
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Endophenotypes

Gottesman and Gould defined endo-
phenotypes as “measurable components
unseen by the unaided eye along the pathways
between disease and distal genotype.
Specific endophenotypes for alcohol include
subjective response to alcohol and event-
related potentials and neurobiological
correlates.” Significant findings are present
related to P3. There was reduced amplitude
of P3 with a delayed latency after the stimuli.
This has been demonstrated with alcohol,
opioid, and cocaine use.”’ Interestingly,
similar reductions in P3 amplitude are
seen in people with at risk mental states for
psychosis.* Lower response to alcohol was
described by Schuckit, who demonstrated
that a lower sensitivity to modest dose of
alcohol is associated with a significant
increase in the risk of future alcoholism,
perhaps through increasing the chances
that a person will drink more heavily and
more often.*® Impulsivity measured through
delayed reward discounting and executive
function deficits have also been seen in SUD
replicated in many studies.”

Neurobiological Correlates

The mesolimbic dopaminergic system
is a neural circuit involving the nucleus
accumbens (located in the ventral striatum),
which receives dopaminergic inputs from
the ventral tegmental area. This neural
circuit is a common neural pathway of
reward. The incentive sensitization model
posits that addiction is caused primarily
by drug-induced sensitization in the brain
mesolimbic systems that attribute incentive
salience to reward-associated stimuli.
Critical for craving and relapse is the process
of associative learning, whereby environ-
mental stimuli repeatedly paired with drug
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consumption acquire incentive-motivational
value, evoking expectation of drug availability
and memories of past drug euphoria.*
Conditioned responses to such stimuli can
activate brain reward mechanisms. Drugs
hijack this system and render natural rewards
(such as food, sex) unrewarding.” If rendered
hypersensitive, these systems cause
pathological need for drugs. Substance use
disorders are characterized by disturbances
in three major neurocircuits which occur
as recurring cycles: (1) basal ganglia-
driven binge/intoxication stage where
neutral stimuli gain incentive salience and
habit formation is promoted, (2) extended
amygdala-driven withdrawal/negative affect
stage where opponent processes reduce
brain reward function and increase stress
mediated through corticotrophin releasing
hormone and dynorphin, (3) prefrontal
cortex-driven preoccupation/anticipation
stage where executive function .deficits
through dysregulation of glutamatergic,
dopaminergic, and GABAergic projections
in the prefrontal cortex with heightened
sensitivity to drug induced cues. All the three
major circuits can actin conjunction to drive
the substance abuse.”

Genetics

The heritability estimates of SUD vary from
45 to 80%, being least for alcohol and tobacco
and most for stimulant use disorders.”” Study
of genetic underpinnings of addiction has
progressed from early candidate gene studies
to more recent genome-wide association
studies (GWAS). OPRM1, DRD2, DRD4,
BDNF, and SLC6A4 are associated with two
or more SUDs.*” Polymorphisms in ALDH2
and ADH1B influence progression to alcohol
dependence and medical complications
due to alcohol use.’”®® In GWAS studies,
a functional missense polymorphism at

nicotinic acetylcholine CHRNA5-CHRNA3-
CHRNB4 locus which has been consistently
shown to be associated as a risk variant for
nicotine dependence.”® More recently, two
large GWAS done in individuals of American
and European ancestry found 18 and 29
genome-wide significant loci including
ADHI1B and 1C, DRD2 which have also been
implicated in candidate gene studies. In the
latter study, problematic alcohol use was
correlated with genetictraitof SUD,depressive
disorder and schizophrenia.””*® Similarly,
GWAS in opioid use disorder implicated
OPRML1 as arisk locus. As with alcohol, there
was correlation with other SUDs, severe
mental illness and chronic pain.”® In GWAS
of cannabis use disorder, FOX P2 has been
implicated, that has in turn been related
to externalizing disorders and educational
attainment. Another interesting locus was
that of CHRNAZ2, seen both in smoking and
schizophrenia.®"® All these recent findings
indicate the complex nature of addiction and
itslink to environmental risk factors and other
psychiatric disorders. Epigenetic models of
addiction allow a better understanding and
synthesis of environmental effects on innate
biology.”

Early Onset Dependence

In alarge proportion of individuals, addiction
starts in adolescence and progresses with age.
Early onset dependence (<25 years of age) does
support the evidence that addiction spectrum
disorders may have neurodevelopmental
origins. The externalizing and internalizing
diathesis are pathways of this process which
progresses from infancy.

Regional brain morphology has a
temporal variance. It follows a caudal-to-
rostral pattern, with maturation occurring in
the occipital and sensorimotor cortices and



striatum earlier, followed by the prefrontal
cortex and association cortices, which are
among the last to reach maturation. Parallel
to the temporal lag of gray matter decline,
frontotemporal white matter tracts seem
to mature at a later stage. In externalizing
disorders, there is a delay in brain maturation,
as myelination in the white matter tracts
occurs later.”

In people with late-onset dependence
to substances, evaluation must focus on the
presence of underlying axis I diagnosis such
as mood disorder, any recent loss, use of
substances is generally restricted to a single
class.”

Psychological Theories

Various psychological models have been
posited to explain the variation across SUDs.
Khantzian's self-medication hypothesis posits
that individuals select various substances
based on their ability to regulate different
emotional states, whether they be painful or
happy.”

Behavioral models discussed earlier posit
that certain environmental cues acquire
incentive motivational value when coupled
with drug use. One of the prominent models
postulated is by Marlatt and Gordon on
factors leading to relapse. This model centers
on high-risk situations and the individual’s
ability to handle the same. There are
numerous intrapersonal factors such as self-
efficacy, craving, motivation, negative mood
states, outcome expectancies and coping and
interpersonal factors, such as social support,
which interact to cause relapse. Individuals
have varying combinations of the above
factors that determine further progress of
substance use.®” Cognitive behavioral models
explore how individuals make seemingly
irrelevant decisions that lead onto the
aforementioned high-risk situations and
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lapse. Every client may hold a unique set of
cognitions and environmental cues that drive
his substance use.”

Recent psychological research has focused
on relation of temperament with initiation
and progression of SUD. Various models of
temperamenthave been described. One ofthe
commonly used models is the temperament
character inventory, devised by Cloninger. His
work showed that the dimension of novelty
seeking predicts early onset substance abuse
and criminality and discriminates individuals
with alcohol use disorder with dis-social traits
from their non-dis-social counterparts.” In a
subsequent study, Cloninger’s theory could
predict problematic substance abuse. Youth
withhigh novelty seeking and low persistence
found substances more reinforcing and hence
interventions could be focused at primary
prevention in this risk group.”

Environmental Factors

The variation in the onset and course
and outcome is mediated by a number of
environmental factors. These can include
prenatal features such as maternal stress,
presence of a medical co-morbidity during
pregnancy, preterm labor, any history of
asphyxia at the time of delivery. Postnatal
factors include nutrition, adverse childhood
experiences, parenting, peer groups,
availability of substances all of which
interact with the underlying genetic and
temperamental antecedents leading onto
onset and progression of substance abuse.
Similarly, in a person whom dependence has
been established, recovery is similarly driven
by factors discussed under psychological
theories making the journey through
addiction unique for every individual that we
come across.”'

Addiction is a complex interaction
between various environmental and
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genetic factors. Individuals with SUD have
a higher propensity to be in environments
with substance use by selecting them
preferentially. The environment mediates
the development of problematic substance
use in a genetically vulnerable individual.
This is illustrated by role of peer influence
in substance use. Conversely regimented
environments reduce risk for substance use.

Epigenetic models of addiction allow
a better understanding and synthesis of
environmental effects on innate biology

Thus, it is important to expand the notion
of SUDs as a heterogenous group of disorders,
intimately related to other psychiatric
disorders, psychopathological conditions
and temperaments. Interventions therefore
need to take into considerations the entire
accompanying spectrum for a meaningful
and comprehensive recovery to occur.

CONCLUSION

In the above discussion it is clear that
addiction does not imply a unitary process. It
is a culmination of various risk factors which
are genetic and environmental in origin.
There are some underlying similarities with
respect to neurobiology, neuropsychological
profiles such as executive function deficits
and temperamental vulnerabilities such
as the externalising syndrome. Substances
can have accompanying polymorphisms
in genes that directly increase vulnerability
to addiction or act indirectly on the
intermediary pathways. Environment
through epigenetic changes play a role in the
progression to a disorder. Once dependence
develops, recovery depends on the cognitive
profiles and environmental conduciveness
to promote change and maintain the same.
The phenotypes expressed through this
complex interaction vary from abstainers to
dependence. Varying severity of substance use

needs different treatment strategies as use of
substances lead to several neuroadaptations
leading to downstream effects and diverse
consequences.

REFERENCES

1. Jablensky A. Psychiatric classifications:
validity and utility. World Psychiatry.
2016;15(1):26-31.

2. Helzer JE, Van Den Brink W, Guth SE. Should
there be both categorical and dimensional
criteria for the substance use disorders in
DSM-V? Addiction. 2006;101(s1):17-22.

3. Robinson SM, Adinoff B. The Classification
of Substance Use Disorders: Historical,
Contextual, and Conceptual Considerations.
Behav Sci (Basel). 2016;6(3):18.

4. Kelly JE. E. M. Jellinek’s Disease Concept of
Alcoholism. Addiction (Abingdon, England).
2019;114(3):555-9.

5. American Society of Addiction Medicine.
Definition of Addiction. [online]
Available from https://www.asam.org/
docs/default-source/quality-science/
asam’s-2019-definition-of-addiction-(1).
pdf?sfvrsn=b8b64fc2_2. [Last accessed
January, 2026]

6. Morse RM, Flavin DK. The Definition of
Alcoholism. JAMA. 1992;268(8):1012-4.

7. Hasin DS, Fenton MC, Beseler C, Park]JY, Wall
MM. Analyses related to the development
of DSM-5 criteria for substance use related
disorders: 2. Proposed DSM-5 criteria for
alcohol, cannabis, cocaine and heroin
disorders in 663 substance abuse patients.
Drug Alcohol Depend. 2012;122(0):28-37.

8. American Psychiatric Association.
Diagnostic and Statistical Manual of Mental
Disorders: DSM-5, 5th edition. Washington,
DC: American Psychiatric Association; 2013.

9. Shmulewitz D, Greene ER, Hasin D.
Commonalities and differences across
substance use disorders: phenomenological
and epidemiological aspects. Alcohol Clin
Exp Res. 2015;39(10):1878-900.

10. Edwards G, Gross MM. Alcohol dependence:
provisional description of a clinical
syndrome. Br Med J. 1976;1(6017):1058-61.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Babor TF, Higgins-Biddle JC, Robaina K.
The Alcohol Use Disorders Identification
Test, Adapted for Use in the United States:
A Guide for Primary Care Practitioners.
[online] Available from https://sites.
education.miami.edu/wp-content/uploads/
sites/3/2018/07/USAUDIT-Guide_2016_
final-1.pdf. [Last accessed January, 2026)
Heslin KC. Hospitalizations Involving
Mental and Substance Use Disorders Among
Adults, 2012. 2015. In: Healthcare Cost and
Utilization Project (HCUP) Statistical Briefs
[Internet]. Rockville (MD): Agency for
Healthcare Research and Quality (US); 2006.
Research P, staff P. Substance use disorders
and ICD-10-CM coding. [online] Available
from https://www.apaservices.org/practice/
update/2015/09-10/substance-disorders.
[Last accessed January, 2026]

WHO. ICD-11 for Mortality and Morbidity
Statistics. [online] Available from https://icd.
who.int/browsell/l-m/en#/http://id.who:
int/icd/entity/766814084. [Last accessed
January, 2026]

Ball SA. Type A and Type B Alcoholism.
Alcohol Health Res World. 1996;20(1):30-5.
Cloninger CR, Sigvardsson S, Bohman M.
Type I and Type II Alcoholism: An Update.
Alcohol Health Res World. 1996;20(1):18-23.
Rezapour T, Rafei P, Baldacchino A, Conrod
PJ, Dom G, Fishbein DH; et al. Neuroscience-
Informed Classification of Prevention
Interventions in Substance Use Disorders: An
RDoC-Based Approach. Neurosci Biobehav
Rev. 2024;159:105578.

Andrews G, Goldberg DP, Krueger RF,
Carpenter WT, Hyman SE, Sachdev P, et al.
Exploring the feasibility of a meta-structure
for DSM-V and ICD-11: could it improve
utility and validity?: Paper 1 of 7 of the
thematic section: ‘A proposal for a meta-
structure for DSM-V and ICD-11. Psychol
Med. 2009;39(12):1993-2000.

Markon KE, Krueger RF. Categorical
and Continuous Models of Liability to
Externalizing Disorders. Arch Gen Psychiatry.
2005;62(12):1352-9.

Krueger RF, Hicks BM, Patrick CJ, Carlson SR,
Iacono WG, McGue M. Etiologic connections

21.

22.

23.

24,

25.

26.

27.

28.

Addiction Disorders on a Spectrum

among substance dependence, antisocial
behavior, and personality: modeling the
externalizing spectrum. ] Abnorm Psychol.
2002;111(3):411-24.

Witkiewitz K, King K, McMahon RJ, Wu
J, Luk J, Bierman KL, et al. Evidence for a
multi-dimensional latent structural model
of externalizing disorders. ] Abnorm Child
Psychol. 2013;41(2):223-37.

Winters KC, Stinchfield RD, Latimer WW,
Stone A. Internalizing and externalizing
behaviors and their association with the
treatment of adolescents with substance
use disorder. J Subst Abuse Treat.
2008;35(3):269-78.

Wertz ], Zavos H, Matthews T, Harvey K, Hunt
A, Pariante CM, et al. Why some children with
externalising problems develop internalising
symptoms: testing two pathways in a
genetically sensitive cohort study. J Child
Psychol Psychiatry. 2015;56(7):738-46.
Groenman AP, Oosterlaan J, Rommelse
N, Franke B, Roeyers H, Oades RD, et al.
Substance use disorders in adolescents
with attention deficit hyperactivity disorder:
a 4-year follow-up study. Addiction.
2013;108(8):1503-11.

Ghosh A, Malhotra S, Basu D. Are childhood
externalizing disorders the harbinger of
early-onset alcohol dependence? Indian J
Med Res. 2016;144(3):385-392.

Lee SS, Humphreys KL, Flory K, Liu R, Glass
K. Prospective association of childhood
attention-deficit/hyperactivity disorder
(ADHD) and substance use and abuse/
dependence: a meta-analytic review. Clin
Psychol Rev. 2011;31(3):328-341.

Hussong AM, Jones D], Stein GL, Baucom
DH, Boeding S. An Internalizing Pathway
to Alcohol and Substance Use Disorders.
Psychol Addict Behav. 2011;25(3):390-404.
Grant BE Stinson FS, Dawson DA, Chou SP,
Dufour MC, Compton W, et al. Prevalence
and co-occurrence of substance use
disorders and independent mood and
anxiety disorders: results from the National
Epidemiologic Survey on Alcohol and
Related Conditions. Arch Gen Psychiatry.
2004;61(8):807-16.




Addiction Disorders on a Spectrum

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Colder CR, Mott JA, Berman AS. The
interactive effects of infant activity level and
fear on growth trajectories of early childhood
behavior problems. Dev Psychopathol.
2002;14(1):1-23.

Grant BF, Stinson FS, Dawson DA, Chou SP,
Ruan W], Pickering RP. Co-Occurrence of
12-Month Alcohol and Drug Use Disorders
and Personality Disorders in the United
States. Alcohol Res Health. 2006;29(2):121-30.
Parmar A, Kaloiya G. Comorbidity of
Personality Disorder among Substance Use
Disorder Patients: A Narrative Review. Indian
] Psychol Med. 2018;40(6):517-27.

Sagud M, Mihaljevic Peles A, Pivac N.
Smoking in schizophrenia: recent findings
about an old problem. Curr Opin Psychiatry.
2019;32(5):402-8.

Gregg L, Barrowclough C, Haddock
G. Reasons for increased substance
use in psychosis. Clin Psychol Rev.
2007;27(4):494-510.

Alloy LB, Bender RE, Wagner CA,
Whitehouse WG, Abramson LY, Hogan ME,
et al. Bipolar Spectrum - Substance Use
Co-occurrence: Behavioral Approach System
(BAS) Sensitivity and Impulsiveness. as
Shared Personality Vulnerabilities. ] Pers Soc
Psychol. 2009;97(3):549-65.

Le Bec PY, Fatséas M, Denis C, Lavie E,
Auriacombe M. Cannabis and psychosis:
search of a causal link through a critical
and systematic review. Encephale.
2009;35(4):377-85.

Roncero C, Abad AC, Padilla-Mata A,
Ros-Cucurull E, Barral C, Casas M, et al.
Psychotic Symptoms Associated with the
use of Dopaminergic Drugs, in Patients
with Cocaine Dependence or Abuse. Curr
Neuropharmacol. 2017;15(2):315-323.
Marks I. Behavioural (non-chemical)
addictions. Br J Addiction. 1990;85(11):
1389-94.

Prakash O, Avasthi A, Benegal V. Should
pathological gambling be considered
an addictive disorder? Asian J Psychiatr.
2012;5(3):211-4.
GriffithsM.A‘components’modelofaddiction
within a biopsychosocial framework. J
Substance Use. 2005;10(4):191-7.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Grant JE, Potenza MN, Weinstein A, Gorelick
DA. Introduction to Behavioral Addictions.
Am ] Drug Alcohol Abuse. 2010;36(5):233-41.
Piquet-Pess6a M, Ferreira GM, Melca IA,
Fontenelle LF. DSM-5 and the Decision
Not to Include Sex, Shopping or Stealing
as Addictions. Curr Addiction Rep.
2014;1(3):172-6.

Billieux J, Schimmenti A, Khazaal Y, Maurage
P, Heeren A. Are we overpathologizing
everyday life? A tenable blueprint for
behavioral addiction research. J Behav
Addict. 2015;4(3):119-23.

Cremers PJ van W. Addiction and Autism:
A Remarkable Comorbidity? ] Alcohol Drug
Depend. 2014;02(04).

Carroll Chapman SL, Wu LT. Substance
abuse among individuals with
intellectual disabilities. Res Dev Disabil.
2012;33(4):1147-56.

Salvatore JE, Gottesman II, Dick DM.
Endophenotypes for Alcohol Use Disorder:
An Update on the Field. Curr Addict Rep.
2015;2(1):76-90.

Campanella S, Pogarell O, Boutros N.
Event-Related Potentials in Substance
Use Disorders: A Narrative Review Based
on Articles from 1984 to 2012. Clin EEG
Neurosci. 2014;45(2):67-76.

Bramon E, Shaikh M, Broome M, Lappin
J, Bergé D, Day F, et al. Abnormal P300
in people with high risk of developing
psychosis. Neuroimage. 2008;41(2):553-60.
Schuckit MA. Low level of response to
alcohol as a predictor of future alcoholism.
Am J Psychiatry. 1994;151(2):184-9.

Weiss E Neurobiology of craving, conditioned
reward and relapse. Curr Opin Pharmacol.
2005;5(1):9-19.

Robinson TE, Berridge KC. The incentive
sensitization theory of addiction: some
current issues. Philos Trans R Soc Lond B
Biol Sci. 2008;363(1507):3137-46.

Koob GF, Volkow ND. Neurocircuitry
of Addiction. Neuropsychopharmacol.
2010;35(1):217-38.

Gurriaran X, Rodriguez-Loépez J, Flérez G,
Pereiro C, Fernandez JM, Farinas E, et al.
Relationships between substance abuse/
dependence and psychiatric disorders based



53.

54.

55.

56.

57.

58.

59.

60.

61.

on polygenic scores. Genes Brain Behav.
2019;18(3):e12504.

Lopez-Leon S, Gonzélez-Giraldo Y, Wegman-
Ostrosky T, Forero DA. Molecular genetics of
substance use disorders: An umbrella review.
Neurosci Biobehav Rev. 2021;124:358-69.
Vaswani M, Prasad P, Kapur S. Association
of ADH1B and ALDH2 gene polymorphisms
with alcohol dependence: a pilot study from
India. Hum Genomics. 2009;3(3):213-20.
Yokoyama A, Mizukami T, Matsui T,
Yokoyama T, Kimura M, Matsushita §, et
al. Genetic Polymorphisms of Alcohol
Dehydrogenase-1B and Aldehyde
Dehydrogenase-2 and Liver Cirrhosis,
Chronic Calcific Pancreatitis, Diabetes
Mellitus, and Hypertension Among Japanese
Alcoholic Men. Alcohol Clin Exp Res.
2013;37(8):1391-401.

Lassi G, Taylor AE, Timpson NJ, Kenny PJ,
Mather RJ, Eisen T, et al. The CHRNA5-
A3-B4 Gene Cluster and Smoking: From
Discovery to Therapeutics. Trends Neurosci.
2016;39(12):851-61.

Kranzler HR, Zhou H, Kember RL, Vickers
Smith R, Justice AC, Damrauer S, et al.
Genome-wide association study of alcohol
consumption and use disorder in 274,424
individuals from multiple populations. Nat
Commun. 2019;10(1):1499.

Zhou H, Sealock JM, Sanchez-Roige S, Clarke
TK, Levey DE Cheng Z, et al. Genome-wide
meta-analysis of problematic alcohol use
in 435,563 individuals yields insights into
biology and relationships with other traits.
Nat Neurosci. 2020;23(7):809-18.

Gaddis N, Mathur R, Marks J, Zhou L, Quach
B, Waldrop A, et al. Multi-trait genome-wide
association study of opioid addiction: OPRM1
and beyond. Sci Rep. 2022;12(1):16873.
Deak JD, Zhou H, Galimberti M, Levey DF,
Wendt FR, Sanchez-Roige S, et al. Genome-
wide association study in individuals of
European and African ancestry and multi-
trait analysis of opioid use disorder identifies
19 independent genome-wide significant
risk loci. Mol Psychiatry. 2022;27(10):3970-9.
Johnson EC, Demontis D, Thorgeirsson TE,
Walters RK, Polimanti R, Hatoum AS, et al.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Addiction Disorders on a Spectrum

Alarge-scale genome-wide association study
meta-analysis of cannabis use disorder.
Lancet Psychiatry. 2020;7(12):1032-45.

Levey DF, Galimberti M, Deak JD, Wendt FR,
Bhattacharya A, Koller D, et al. Multi-ancestry
genome-wide association study of cannabis
use disorder yields insight into disease
biology and public health implications. Nat
Genet. 2023;55(12):2094-103.

Nestler EJ. Epigenetic mechanisms of drug
addiction. Neuropharmacology. 2014;76 Pt
B(00):259-68.

Hammond CJ, Mayes LC, Potenza MN.
Neurobiology of Adolescent Substance Use
and Addictive Behaviors: Prevention and
Treatment Implications. Adolesc Med State
Art Rev. 2014;25(1):15-32.

National Institutes on Drug Abuse (US).
(2020). Common Comorbidities with
Substance Use Disorders Research Report.
[online] Available from http://www.ncbi.
nlm.nih.gov/books/NBK571451/. [Last
accessed January, 2026]

Khantzian EJ. The self-medication hypothesis
of substance use disorders: a reconsideration
and recent applications. Harv Rev Psychiatry.
1997;4(5):231-244.

Marlatt GA, Witkiewitz K. Relapse Prevention
for Alcohol and Drug Problems. Am Psychol.
2004;59(4):224-35.

Menon J, Kandasamy A. Relapse prevention.
Indian J Psychiatry. 2018;60(Suppl 4):S473-8.
Howard MO, Kivlahan D, Walker RD.
Cloninger’s tridimensional theory
of personality and psychopathology:
applications to substance use disorders. J
Stud Alcohol. 1997;58(1):48-66.

Hartman C, Hopfer C, Corley R, Hewitt ],
Stallings M. Using Cloninger’s Temperament
Scales to Predict Substance-Related
Behaviors in Adolescents: A Prospective
Longitudinal Study. Am J Addict.
2013;22(3):246-51.

Meyers JL, Dick DM. Genetic and
Environmental Risk Factors for Adolescent-
OnsetSubstanceUseDisorders. Child Adolesc
Psychiatr Clin N Am. 2010;19(3):465-77.




for detailed information on psychiatry books, visit our website www.ejaypee.com, for detailed information on psychiatry books, visit our website www.ejaypee.

Spectrums in PSYCHIATRY

Navigating the Complexity of Mental Health:

In Spectrum in Psychiatry, leading experts illuminate the multifaceted nature of mental health. This
compelling book delves into the intricacies and overlaps of various psychiatric conditions, offering a
comprehensive and accessible perspective.

Inside, You'll Discover:

- In-depth explorations of diverse psychiatric disorders
- Updates on the latest research and innovative treatment methods
- Insights from esteemed figures in psychiatry and psychology.

A Must Read for:

Mental health professionals, students, and anyone aiming to gain a deeper understanding of
psychiatric disorders.

Om Prakash MD MAMS is Professor, Department of Psychiatry at the Institute of Human
Behaviour and Allied Sciences (IHBAS), New Delhi, India, with a distinguished focus on
geriatric and adult psychiatry. He has served at National Institute of Mental Health and
Neurosciences (NIMHANS) and Postgraduate Institute of Medical Education and Research
(PGIMER) and is a recipient of the ICMR Tilak Venkoba Rao and Surinder Marwah Awards. He
has authored over 200 national and international publications and has played a key leadership role in
advancing geriatric psychiatry in India through the Indian Psychiatric Society.

Vinay Kumar mMD DFAPA is an International Distinguished Fellow of the American Psychiatric
Association and a Senior Leader in academic psychiatry. He is Consultant Psychiatrist,
Manoved Mind Hospital and Research Centre, Patna, Bihar, India. A former President and
Honorary General Secretary of the Indian Psychiatric Society (IPS), he has edited multiple
IPS publications and currently serves with the World Psychiatric Association and the
National Board of Examinations, India. His contributions to psychiatry have been recognized with
national and international honors.

Pankaj Kumar mMD is Professor, Department of Psychiatry at the All India Institute of
Medical Sciences, Patna, Bihar, India. His academic interests include biological, forensic,
and geriatric psychiatry. A recipient of the IPS Marfatia Award, he has published extensively
in indexed journals and contributes actively to academic committees and peer review in
psychiatry.

Shubh Mohan Singh MD is Professor, Department of Psychiatry at the Postgraduate
Institute of Medical Education and Research, Chandigarh, India. His areas of expertise
include adult psychiatry, neuromodulation, and psychodermatology. He has made
significant contributions to psychiatric literature and education, earning recognition
through multiple professional awards.

Shelving Recommendation
PSYCHIATRY

ISBN 978-93-7202-050-2

ri LﬁE BROTHERS 89372lp20502

O Buy from ejaypee




	SPECTRUM PSYCH COV-FINAL PRESS
	00 Prelims (3)
	05 (2)
	SPECTRUM PSYCH COV-FINAL PRESS - Copy



