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Abstract

Genetic Addiction Risk Severity (GARS) (Blum et al, 2014; Blum, Badgaiyan, Agan, Frantantonio, Simpatico,
et al. 2015; Blum, Baron, Lott, Ponce, Siwicki, et al. 2019) screens for Reward Deficiency Syndrome (RDS)
predisposition risk, for polymorphic variance within eleven alleles of the ten most common genes, in mental
disorder. The RDS paradigm shift is concerned with treating the underlying neurogenetic and epigenetic
challenges of dopaminergic dysfunction, as well as dysfunction in other neurotransmitter channels (Blum,
Baron, MclLaughlin, & Gold, 2020). Cutting edge psychiatric genomics recognizes that RDS is one
preexisting causal influence for addiction (Tsermpini, Adla, & Patrinos, 2022).

Consideration of preexisting neurogenetic challenges which affect low dopamine availability or epigenetic
insults are not addressed in traditional old school, Minnesota Model twelve steps treatment modalities
(Gilley, 2020), nor it is addressed in the current DSM 5th Edition (APA, 2013) (Gondre-Lewis, Bassey, &
Blum, 2020). Scientists in the know are hopeful that RDS will be included in the next edition of the Diagnostic
and Statistical Manual of Mental Disorders, as exponential increases in research studies from interactive
sciences such as psychology, neurology, genetics and epigenetics have greatly enlarged perspective
(Mancheno, Navas-Leon, Fernandez-Calderon, Gutierrez, Sanchez-Garcia, et al 2021). Sometimes
progress is slow in funneling progressive cutting-edge applications from the research world into the
practitioner world (CASA Columbia, 2012). Unfortunately, it is the patients who suffer, as the opioid overdose
deaths of more than 100,000 this year alone, attest (Gupta, Bowirrat, Llanos Gomez, Baron, Elman,
Giordano, et al 2022; Blum, Fried, Madigan, Giordano, Modestino, Steinbergy, et al 2017; Moran, Blum,
Valdez Ponce, Lott, Gondre-Lewis, Badgaiyan, 2021).Not only have there been advancements in treatment
models, from the Minnesota Model of the 1950’s, the Harm Reduction Model of the 1980’s (Paquette,
Daughters, & Witkiewitz, 2022) and the Neurodevelopmental Model of addiction of the 2000’s (Leyton, 2012,
2014), there have been advancements in unifying theory. The evolution of the history of addiction recovery
treatment would never be complete without mentioning the foundational dopamine depletion hypothesis
(Dackis, & Gold, 1985; Diani, 2011; Volkow, Fowler, & Wang, 2002), which led to way to the current leading
theory of Reward Deficiency Syndrome, which includes consideration of genetic (Dick, & Agrawal, 2008;
Uhl, Liu, Walter, Hess, & Naiman, 2002) and epigenetic causal influences (Edwards, Roy, Boyett,
Badgaiyan, Thanos, Baron, et al 2020; Vaillancourt, Ernst, Mash, & Turecki, 2017).RDS unifies all
addictions, both substance and non-substance under a common rubric (Blum, Bowirrat, Braverman, Baron,
Cadet, Kasmi, et al (2021). The Reward Deficiency Syndrome paradigm shift takes into consideration,
underlying genetic, biological, physiological, and neurological mechanisms of the brain reward cascade
(BRC). In this genomic era of addiction medicine, the new standard of excellence in addiction treatment
begins genetic screening (Gilley, 2022 a, b, ¢). RDS treatment plans are built upon the foundational genetic
and epigenetic causal influences (Gilley, 2021, b, c). RDS-Solution Focused. Brief Intervention (RDS-SFBI)
administers bio-neuro-psychological therapy which assists the client in achieving dopamine homeostasis
(Gilley, 2019). Since RDS effects the individual over the entire lifespan, it should be treated as a front-line
modality (Blum, Raza, Schultz, Jalali, Green, Brewer, et al 2021), by primary physicians, and teams of RDS
specialists (Gilley, Bowirrat, Gupta, Giordano, Dennen, Braverman, Badgaiyan, McLaughin, Baron, & Blum,
2022).
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Introduction

Genetic  screening is utilized in  cancer
prevention. Why not also utilize genetic screening for
the prevention of mental health disorder, especially in
children of addicted and/or mental health disorder
diagnosed parents (Moberg, & Humphreys,
2016)? Why wait until addiction or mental health
disorders manifest to treat them? Prevention is
paramount to stopping the generation cycle from
continuing in future generations.

The Elle Foundation 100’s research case study series
focuses upon our proband, Case Study #101 (Gilley
2022a) and her nuclear Reward Deficiency
Syndrome family, Case Series #102 (Gilley, 2022 b)
and Case Series #103 (Gilley, 2022c). Family
members share polymorphic variances for pre-
dispositional dopaminergic and  serotonergic
challenge. Addictive behavioral patterns, depression,
mood disorders, and obesity are commonalities
within this family sample.

Decades of research show support for future
manifestation of addictive behavioral patterns, and

other mental health disorders, in children who
Figl:Lifespan Timeline for RDS phenomenon

experience trauma and other adverse environmental
conditions. Those who experience serious trauma,
are most likely to experience future manifestation of
addictive behavioral patterns, and any of the other
compulsive, obsessive, impulsive and personality
disorders associated with Reward Deficiency
Syndrome (Gilley, 2021, b, c).

Genes alone do not create addiction, but rather it is
the interactive influence of nature and nurture, both
heredity and environmental factors which cause
addiction (Gilley, 2018a). Genetic risk for RDS
creates opportunity for early neurodevelopmental
issues, such as Attention Deficit Disorder, Attention
Deficit Hyperactivity Disorder (Gilley, 2018, c, d), and
the  Autism/Asperger  Spectrum. Dopaminergic
dysfunctions affect development over the entire
lifespan. RDS has been proven to have correlation
with all addictive behavioral expressions, both
substance use and behavior process addictions.
Later in life, RDS has been found to be correlational
in dementias, such as Parkinson’s and Alzheimer’s
Disease. See Figure 1- Lifespan Timeline for RDS
phenomenon.
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RDS is enlarged unifying theory, linking all
dopaminergic deficiency addictions, both substance
and behavior (Blum, Febo, Badgaiyan, Demetrovics,
Simpatico, et al. 2017), with dopamine deficiency
mental health disorders, which include obsessive
compulsive, impulsive and personality disorders
(Blum, & Braverman, 2000). Since Reward
Deficiency Syndrome phenotypes run in families

Dopamine Deficiency Dementia
Like Parkinson's Disease

Middle Age Old Age

(Blum, Chen, Oscar-Berman, Chen, Lubar et al.
2011), the Elle Foundation recommends genetic
testing not only for the children of addicts, but for all
family members (Blum, Steinberg, Gondre-Lewis,
Simpatico, Ceccanti, Steinberg, 2021). See Figure 2-
Reward Deficiency Syndrome Behaviors, curtesy of
GeneusHealth.com.
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Fig2: Reward Deficiency Syndrome Behaviors
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The Elle Foundation 100 series investigate RDS
family genetics, and found concurring support for the
efficacy of RDS Solutions ™, GARS ™, RDS
treatment plans, RDS Solution Focused Brief
Intervention therapies, for both the addict and family
members. Treating the underlying genetic challenge
of low dopamine availability is essential to improved
quality of life and to lasting recovery.

The RDS paradigm shifts focus beyond the 1940-
1950’s Minnesota Model of Twelves Step substance
use disorder treatment. It combines elements from
the 1980’s Harm Reduction Model and the 2000’s
Neurodevelopmental Model. RDS has 4 phenotypes,
including the following behaviors: Addictive,
brain checkup (Braverman, Dennen, Gold, Bowirrat,
Gupta, Baron, et al 2022) and dopamine homeostasis
treatment plan increase the odds of a successful,
lasting recovery.

Methods

In review, for discussion the Elle Foundation
Research Institute’s 101 Case Study of our proband,
provides longitudinal study of a substance use
disorder resistant patient (Balconi,
2015; Prendergast, Podus, Chang, & Urada, 2002),
who suffers from a complexity of mental health
disorder co-morbidity (Gilley, 2022a). EF Case
Series Study 102, compares biological sisters’
genetics, addictive behavioral expressions (Blum,
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Obsessive-Compulsive, Impulsive and Personality
Disorder In this era of genomic medicine, the state of
the art of substance uses disorder and mental health
disorder treatment in the 2020’s involves a Phase
Two RDS treatment, which begins with psychiatric
genomics (Blum, Cadet, Thanos, Baron, Mishrekar,
Brewer, Bowirrat, Febo, & Gold, 2020).

RDS Solutions ™ are already on the market,
available, now, in real time. For the addicted who are
completing substance use disorder treatment in the
traditional twelve step modality, RDS Phase Two
Treatment is advised immediately after completion of
substance use disorder inpatient. A

Cadet, Thanos, Baron, Mishrekar, Brewerm,
Bowirrat, Febo, & Gold, 2020) and other mental
health issues, depression and obesity (Gilley, 2022,
b).

Case Series Study 103, compares genetic
predisposition of eight RDS family members, who
have reported life experience of many types of
Reward Deficiency Syndrome behaviors. This family
reports inclusion of the following: multiple poly
substance uses disorders, ranging from alcohol,
cocaine, and nicotine; Behavioral Process
Addictions, such as eating disorders (Beitscher-
Campbell, 2016), shopping disorders, obsessive
cleaning, and handwashing, and sexual impulse
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disorders. The family reports neurocognitive
developmental issues such as Asperger Spectrum,
and attention deficit hyperactivity disorder especially
in second and third generations. Obesity (Blum,
Gold, Llanos-Gomez, Jalali, Thanos, Bowirrat, 2021)
and depression (Blum, Hauser, Agan, Giordano,
Frantantonio, Badgaiyan, & Febo, 2015). are
reported by a majority of the sample (Blum, Thanos,
& Gold, 2014).

GARS tests were administered as part of Elle
Foundation Case Series 103, for a Reward Deficiency
Syndrome family, who suffers from both addictions
and mental disorders (El-Guebaly, 2004; Price, M.
(2008). Gene analysis found disruption of serotonin
and dopamine neurotransmitter channels, in addition
to other genetic variances which as associated with
other neurotransmitter imbalances (Downs, Chen,
Chen, Waite, Braverman, Kerner, 2009; Uhl, & Liu,
2006).

Table 1 - Elle Foundation Case Study Series 103 Family Genomic Risk Alleles

ID COMT DAT1 DRD1 DRD2 DRD3

DRDA4

DRD4R GABRB3 5HHT MAOA OPRM1

101 0
102 0
103 1
104 1
105 2
106 0
107 1
108 2
Total 7
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The Elle Foundation Case Series, #104 focuses upon
two grandsons of our proband, age 2 and 15. The
first part of CS104 focuses upon creating awareness
of neurogenetic challenge, to provide information to
care givers, parents and guardians to treat low
dopamine availability, for prevention of RDS addictive
behavioral manifestation. The second part of CS104
is a twenty-year longitudinal study in prevention which
is currently ongoing (Blum, Steinberg, Gondre-Lewis,
Simpatico, Ceccanti, Steinberg, 2021).

Generally, participants #105 and #106's GARS
analysis showed underlying neurogenetic risk
regarding low dopamine availability, whether from too
few dopamine receptors, increased reuptake or
increased metabolic function in the BRC. Both 105
and 106, half siblings, birthed by the same mother,
participant 104, share DRD1 variance, but differ in
other polymorphic variance which predisposes risk
for future neurodevelopmental issues.

Since neither our proband #101, nor her daughter,
participant #104, have inherited single dopamine
receptor D1 gene mutation variance, it is assumed
that this allele risk variance, within Participants #105
and #106’s genome, was inherited from their
perspective fathers, showing support for the tenet that
RDS family members often marry other Reward
Deficiency Syndrome challenged individuals. The
family matriarch, their great grandmother, participant
#103, does share this mutation. The DrD1 variant is
the only shared GARS allele risk between these two
half siblings.

According to information provided by Geneus Health
Laboratory in San Antonio, Texas, and the Kenneth
Blum Institute of Behavior and Neurogenetics, in
Austin, Texas, this allele increases risk for alcohol
and nicotine substance use disorders, and non-
substance behavioral process novelty seeking
disorder. More than 3705 peer reviewed studies on
DrD1 have been published, in 20 databases within
the National Institutes of Health, National Library of
Medicine. It is believed that twenty-five percent of the
population carry at least one copy of this risk variant
allele (Blum, McLaughlin, Bowirrat, Modestino,
Baron, Llanos Gomez, et al, 2022).

Under optimal conditions, this gene encodes the most
abundant dopamine receptor in the central nervous
system for proper brain function. The clinical impact
of this risk allele variance is reduced gene
expression, ultimately lowering the number of D1
dopamine receptors, contributing to reduced, or low
dopamine availability and thus disrupting the balance
between D1 and D2 receptor activity in the
brain. Beyond the DRD1, each of the participants has
a unique individual risk that differs from the other.

Participant #105, is a 15-year-old male, who is
academically gifted, making as in accelerated
classes, and is already, displaying an awarded work
ethic. #105 has variance in COMT, DRD4 repeat,
GABRB3, and MAOA genes. The subject has two
copies of the Catechol-O-Methyltransferase, COMT
risk allele, G (Rs4680) which indicates increased risk
for alcohol, cannabis, glucose, nicotine, opioids and
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stimulant substance used disorders. This risk allele is
also correlational to attention deficit hyperactivity
disorder, anxiety, internet gaming, obsessive
compulsive disorder, oppositional defiant, panic
disorder and pathological aggression. More than
2400 peer reviewed research studies have been done
on COMT. There are 21,931 references to COMT
mentioned in the National Institutes of Health,
National Library of Medicine, databases.

The Monoamine Oxidase A, or MAOA gene variance
is not a single nucleotide but rather a tandem repeat,
which means segments of DNA insertions and or
deletions disrupt normal conditions. The MAOA has
been associated with, correlational to alcohol, food,
nicotine and opioid substance use disorders, and the
non-substance behaviors associated with ADHD,
harm avoidance and novelty seeking. There are 8342
references to MAOA within the NIH, National Library
of Medicine databases.

The DRD4 gene has two allele risk variants: the C
variant, which is a single nucleotide polymorphism,
and variable tandem number repeats and DNA
segment insertions and/or deletions. Both risk
alleles: the C (rsl 800955) and the DRD4 Repeat 7R
(long variant rs761010487) are associated with
increased risk for alcohol, cannabis, glucose
(Blumenthal, & Gold, 2010), nicotine, and opioid
substance use disorders. These risk alleles are also
associated with nonsubstance behavioral
manifestation of Reward Deficiency Syndrome,
including, ADHD, conduct disorder, hypersexuality,
novelty seeking/thrill seeking, and pathological
aggression. There are 6482 references to DRD4
within the NIH, National Library of Medicine
databases.

Participant #105 inherited the DRD4 tandem number
repeat insertions/deletions, as well as the
Dinucleotide Repeat, GABRB3 gene. The GABRB3
gene is associated with alcoholism and Post
Traumatic Stress Disorder. There are currently 2018
references to GABRB3 in the NIH, National Library of
Medicine databases. Early genetic research showed
the GABRA2 gene to be associated with early
trauma, and increased risk for PTSD, and
developmental addictions later in life (Enoch,
2010; Uhart, Weerts, McCaul, Guo, Yan, Kranzier, et
al 2012).

There is concern for #105 because he too,
experienced early trauma from being in an adverse
environment (Anda et al, 2005), created by a young
addicted teenage mother, and experienced panic as
he was removed from her custody to family
intervention.  Unfortunately, #104, his mother

Journal of Adolescent and Addiction Research

was experiencing her own psychopathology from
having been raised by a mother in active addiction,
our proband. Addiction, or Reward Deficiency
Syndrome, as is about to be known in the layperson
world, is a generational disease. This family pattern
has repeated to the third generation. Special
psychotherapy for reintroducing the adolescent’s now
psychologically healthy mother back into his life is
appropriate, but may not be an option until he reaches
the age of majority, or chooses to engage his mother
(Sanders, & Mazzucchelli, 2022). Positive
psychology and cognitive behavioral therapy are
beneficial in helping a client progress from victim
mode to creator mode, by learning to take
responsibility for all life experiences, thoughts, and
actions.

For many reasons a strained, alienated parent-child
relationship between participant 104 and 105, as well
as a strained relationship between 104, the biological
mother, and 105’s guardian great aunt, participant
#102, has developed (Flanagan, 2014). Healing the
primary relationship between mother and child,
unhealthy attachment and/or potential Attachment
Disorders, including Avoidant, Ambivalent, and
Disordered may be imperative to psychological
wellbeing and  successful  transition into
adulthood. Early psychic wounds often lay beneath
the surface, of conscious awareness but yet fuel
behavioral and relationships patterns such as
perfectionism, and people pleasing, which is
characteristic in those who felt abandoned and/or
betrayed.

There is ongoing generational evidence of
Attachment Disorder in the RDS family. Our proband
reports an unsuccessful attachment with her
mother. The adult relationship between proband and
her mother could be characterized as less than
optimal, needy, and sometimes passive aggressive.
Participant 104, who is the daughter of our proband,
has experienced both an Avoidant and/or Ambivalent
Attachment Disorder. Participant #105 most likely
has some form of undiagnosed attachment disorder,
meaning an unhealthy attachment style with his
absent biological parents, both of whom, were
disenfranchised by the courts for active addiction, and
intentionally kept away due to their lack of
psychological soundness. Participant #105, who is
both logical and rational, has the Myers Briggs
personality type of Introverted, Sensing, Thinking,
Judging (ISTJ). He is already working full time in a
summer job, and has been selected, by his
supervisor, to receive managerial training, when he
reaches legal age.
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As 105 matures from adolescence into early
adulthood, he will be presented psychotherapeutic
opportunities available through this longitudinal
study. At a future date, he will undergo more
intensive, more scientific personality testing (Gilley,
2021a), to utilize his strengths, to maximize his
potential, and to possibly become informed of any
potential social, or neurocognitive challenges which
might surface along the RDS lifespan developmental
track. Due to this unique neurogenetic predisposition
risk, increased awareness and special precautions on
the part of his caregivers, include avoidance of
introduction of medicinal use opioids, for potential
future pain or surgical situations, as there is increased
risk for the development of opioid substance use
disorder. His primary guardian is already on the watch
for internet gaming compulsion.

His great aunt, Participant #102, the focus of Case
Study 102, is his primary guardian. She focuses
upon the wellness practices of proper nutrition,
exercise (Archer et al, 2017), establishing healthy
boundaries, fostering spiritual/religious development
(Roy, Bowirrat, Smith, Braverman, Jalili, Badgaiyan,
2021), and has introduced social, artistic and musical
opportunities for his nurturance. She has made
psychotherapy possible with a child therapist, any
time, he wished over the past decade. She has
reviewed his GARS analysis including recommended
nutrients to meet his genomic challenges.

Participant 106, is 2 years old and lives in the home
of his married parents, and for all purposes appears
to be thriving. His range of vocabulary is behind the
normal two year, but he excels in many other areas,
humor, driving motorized toy vehicles, using tools,
identifying construction vehicles. #106 has a GARS
risk score of 4, the lowest in this family sample. He
has the DRD4 risk allele C variant, a single nucleotide
discussed above. As a brief reminder this
polymorphism created increased risk for developing
future alcohol, cannabis (Gilley, 2018b), glucose,
nicotine and opioid substance use disorders. This
allele increases the risk for Attention Deficit
Hyperactivity Disorder (Volkow, Wang, Kollins,
Wigal, Newcorn, Teland, et al 2009), novelty seeking
and pathological aggression.

#106 also inherited two copies of the S risk variant of
the SHTT-LINKWS polymorphic region of variable
tandem number repeats, insertions, and/or deletions.
These variant increases risk for alcohol, cannabis,
cocaine, glucose, nicotine, and opioid substance use
disorders. The variant increases risk for
nonsubstance RDS behavioral expressions, such as
ADHD, pathological gambling and PTSD (Blum,

Gondre-Lewis, Modestino, Lott, Baron, Siwicki, et al
2019). This is the human serotonin transporter gene,
which is known to be associated with mood disorders,
like depression and/or bipolar.

His parents have been informed of nutrients
recommended for proper brain function, which may
help with his neurodevelopment (Rapp, Hamilton,
Blum, & Thanos, 2022). They have been made aware
of the expressed dangers of a sugar filled diet, with
his genomic issues, as this may interfere with early
neurocognitive development, by creating neural
inflammation (Blum,  Steinberg, @ Gondre-Lewis,
Simpatico, Ceccanti, Steinberg, B. 2021. Care-givers
are on the watch for observation of early signs of
ADD/ADHD (Gold, Blum, Oscar-Berman, &
Braverman, 2014;  Archer et al, 2011),
mood/emotional outbursts, which are to be expected
in all toddlers, especially those with language delay
(Estevez, Jauregui, Sanchez-Marcos, Lopez-
Gonzalez, & Griffiths, 2017).

Summary

This RDS family is activity engaged in creating
wellbeing (Gilley, 2017), and have made remarkable
progress to foster healthy environments for their
children (Felitti, Anda, Nordenberg, Williamson, Spitz,
Edwards, et al 1998). Genetic Addiction Risk
Severity (GARS) testing has given them an
advantage other family to not have. The Elle
Foundation Case Series 104 begins with the genomic
testing for optimal brain functions, and to prevent
potential manifestation of dopaminergic deficiency
and/or disruption issues of the lifespan. This original
research sets precedent for children of addicts and
mental health disorder everywhere. The best defense
is a good offense. We have the resources to stop
addiction before it begins. The future is now (Blum,
Steinberg, Gondre-Lewis, Baron, Modestino,
Badgaiyan, et al 2021)!!

Over the course of the second part of this study, all
family members, not just participants #105, and #106
will be provided the opportunity to participate in
Reward Deficiency Syndrome Family Systems
Therapy (RDS-FST), through the Dragon Slayer
Ministry Pilot Study which is currently underway. The
Elle Foundation research participants are welcome to
participant in all Reward Deficiency Syndrome
Solutions ™, such as the 1) GARS test (Blum, Han,
Hauser, Downs, Giordano, et al. 2013;
Vereczkei, Barta, Magi,
Farkas, Eisinger, Kiraly, Belik, Griffiths, et al 2022);
2) Precision Addiction Medicine (PAM) (Blum,
Kazmi, Modestino, Downs, Bagchi, Baron, et al
2021); 3) Nutrative Amino Acid Therapy, (NAAT) and
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Pro-dopamine regulation (Blum, Modestino, Gondre
Lewis, Baron, Steinburg, Panayotis, Downs, Siwicki,
Lott, Braverman, Moran, Miller, Fried, & Badgaiyan,
R. 2018), created by Dr. Kenneth Blum over the 60
year sojourn (Blum & Badgaiyan, 2021), which
established the veracity of his body of work.

Participants are also encouraged to participate in the
RDS psychotherapies created by the author, original
Elle Foundation founder, Elizabeth Gilley. RDS
paradigm psycho-education (RDS-PPE) (Ekhtari,
Rezapour, Aupperle, & Paulis, 2018), and RDS-
Solution Focused Brief Intervention (RDS-SFBI),
(Baron, 2018; Gilley, 2019) therapies are appropriate,
and prescribed as part of the RDS treatment plan
protocol (Gilley, 2018e).

In this genomic era of addiction medicine (Blum &
Badgaiyan, 2015), homo sapien has many more
resources than last century’s foundational Minnesota
Model, which birthed the substance use disorder,
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