
Neurobiology and Spirituality in Addiction Recovery

A Kenison Roy lll1, Abdalla Bowirrat2, David E Smith3, Eric R Braverman4,5, Rehan Jalali5, 
Rajendra D Badgaiyan6, David Baron7, Luis Llanos-Gomez5, Debmalya Barh1,2, Kenneth 
Blum5,7,8,9,10,11,12,*

1Department of Psychiatry, Tulane School of Medicine, Tulane University, New Orleans, LA., USA

2Department of Molecular Biology and Adelson School of Medicine, Ariel University, Ariel, Israel

3Institute of Health and Aging, University of California at San Francisco, CA, USA

4Path Foundation NY, New York City, NY, USA

5The Kenneth Blum Behavioral and Neurogenetic Institute (Division of iVitalize Inc.), Austin, TX., 
USA

6Department of Psychiatry, Icahn School of Medicine Mt Sinai, New York, NY, USA and 
Department of Psychiatry, South Texas Veteran Health Care System, Audie L. Murphy Memorial 
VA Hospital, San Antonio, TX, Long School of Medicine, University of Texas Medical Center, San 
Antonio, TX, USA

7Western University Health Science Centers, Graduate College, Pompano, CA, USA

8Department of Nutrigenomics, Geneus Health, LLC (Division of iVitalize, Inc.) San Antonio, TX, 
USA

9Department of Psychiatry, University of Vermont, Burlington, VT, USA

10Institute of Psychology, Eotvos Loránd University, Budapest, Hungary

11Department of Psychiatry, Wright University Boonshoft School of Medicine, Dayton, OH, USA

12Centre for Genomics and Applied Gene Technology, Institute of Integrative Omics and Applied 
Biotechnology, Nonakuri, Purba Medinipur, West Bengal, India

Abstract

This commentary explores the neurobiology of spirituality and asks whether it is possible or 

desirable to apply genetic engineering to increase human spiritual and religious experience 

- (gene-spirituality) to deal better with the ever-increasing catastrophes that face humanity? 

Neurological connections between spirituality and reward genes, reward deficiencies (RDS) 
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(hypodopaminergia), the mirror neuron system, and the default mode network are examined. 

Some interventions from addiction medicine that may be useful to enhance the neuro-spirituality 

connectome identified as a cornerstone of the Purpose and Meaning of Life as Reward (PMLR) 

are identified as reasonable targets for interventions to treat RDS and balance DMN activity.

Keywords

Purpose and Meaning of Life as Reward (PMLR)

Introduction

Spirituality is an important topic, especially as it relates to the notion of medical genetic 

engineering. Humanity is faced with ever-increasing catastrophes due to climate change, 

foreign and domestic terrorism, war, population displacement, quarantine for the viral 

pandemic; the daily challenge to survive begs for new ways to induce happiness [1]. 

Is it possible or desirable [2] to apply genetic engineering to increase human spiritual 

and religious experience - (gene-spirituality) [3]? These days, everything from intelligence 

to developing superhero bodies can be a medical genetic engineering target. Tucker., et 
al. demonstrated the possibility of genetic editing to modulate motor activity, increase 

metabolism and decrease body weight, adiposity and alter longevity in rodents [4].

Possible?

Gene expression changes are affected by ribonucleic acid (RNA) that modify humans during 

evolution, as much as changes in gene variant frequencies. The encoded gene's functional 

products require location- and time-specific triggers, which genes cannot provide. Genes are 

present in every cell during the individual's life. The time-specific triggers are necessary and 

non-genetic, either internal developmental events and conditions or external environmental 

events and conditions. Consequently, learned traits have no connection with genes but may, 

as for any trait, influence evolution. Socially learned traits, like organic traits generally, can 

be selected positively or negatively, for they likewise influence survival and reproduction 

[5].

Recent technologies such as gene editing like CRISPR [6] may be capable of altering 

human religiosity or spiritual sensitivity [3]. Thus, in the future, repairing the target gene or 

reprogramming it to encode any gene of interest may a way to engineer genetic spiritual and 

religious behaviors if a faulty spirituality gene can be identified.

Identifying spirituality genes

Consistent with dopaminergic gene function that increases pleasure and decreases stress [7], 

Blum., et al. [8] pointed to Hamer's [9] suggestion that the ability of dopaminergic genes to 

produce innate optimism drives their responsibility for spirituality. Studies have shown that 

optimism, the "feel-good" sense, relates to the will to keep living and procreating, despite 

death's inevitability. Also, optimism promotes the positive selective value of better health 

and quicker recovery from disease [10].
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Comings., et al. had identified the specific role of the DA D4 receptor (DRD4) gene in 

spirituality [10]. The DRD4 gene associates with Novelty-Seeking (NS) [11]. Although they 

identified a correlation of the DRD4 gene with Self-Transcendence, the association with 

NS did not emerge in their sample of substance abusers [12]. Comings did find that those 

individuals who scored high on Self-Transcendence were less likely to abuse alcohol or 

drugs [13].

Nilsson., et al. [14] explored Self-Transcendence and its subscale Spiritual Acceptance 

in 200 individuals matched for age, gender, and risk behaviors. Among boys, examined 

serotonin transporter polymorphism 5-HTTLPR from blood samples. They found Self-

Transcendence and Spiritual Acceptance were negatively correlated with the short 5-

HTTLPR genotype and positively correlated with the short AP2beta genotype. The 

significant interactive effects between 5-HTTLPR and AP-2beta genotypes concerning 

self-transcendence measures and spiritual acceptance were found among boys and girls. 

In contrast, the homozygosity for the long AP-2beta genotype combined with the short 

5-HTTLPR scored significantly lower on self-transcendence and spiritual acceptance [14].

Borg., et al. found a significant association of the serotonin1A receptor gene with self-

transcendence scale scores and with the substance of spiritual acceptance. They also 

found lower ethanol binding and higher serotonin levels in those with the highest self-

transcendence scores [15]. Melman [16] speculated that serotonergic neurotransmission in 

some human studies appeared to mediate human religious and spiritual experiences.

Comings suggested that the feel-good nature of dopaminergic neurochemistry may explain 

why most people derive happiness and comfort from belief in a god and why spirituality has 

a powerful role in the human condition [13].

Desirable?

It is also possible that by using new genetic engineering tools in this realm, there could 

be a trade-off for enhanced spirituality, such as individuals becoming less 'driven' to seek 

status and monetary rewards, and selfishness. Selfishness is showing an excessive concern 

with oneself and a lack of concern for others. Understanding others as 'ourselves' is a unique 

function of mirror neurons posited to interact with the default mode network (DMN) [17].

Mirror neurons

The mirror neuron system, an execution-observation matching system [18], is thought to be 

the neuronal basis of all social-cognitive processes. Schmidt., et al. found activation in the 

inferior frontal gyrus, inferior parietal cortex, fusiform gyrus, posterior superior temporal 

sulcus, and amygdala when investigating fMRI of 75 healthy participants performing 

imitation, empathy, and theory of mind tasks. Their findings supported the assumption that 

the mirror neuron system is the heart of humanity's interpersonal understanding [19].

The DMN

The DMN, initially identified in 1998 [20] as low-frequency oscillations, is active when the 

brain is at rest; however, when the brain engages in a goal-directed task, the default network 
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deactivates. The DMN includes the medial temporal lobe, which associates with memory; 

the medial prefrontal cortex, which associates with empathy; the ability to recognize others 

as having thoughts and feelings similar to one's own; and the posterior cingulate cortex 

involved integrating different kinds of internal thoughts [21].

All of life is biology, so why are humans driven to search for meaning? It is unclear 

if humans are the only animal so driven, but the evolution of brain capacities that has 

been necessary for survival can provide some of the answers. Herculano-Houzel posits that 

the simplest explanation is that the massive increase in cognitive capacity has provided 

humanity with new connectivity patterns and new functions in the expanded brain areas [22]. 

However, the DMN can magnify the importance of self to the point of interference with 

happiness and function.

The DMN is related to, and may even result from, the development of language which 

enables us to communicate about the non-present [23], the sense of self, mind wandering; 

mental time travel, remembering past events and of imagining future ones and the ability to 

share memories, plans, and ideas. The ability to futurethink, project the future onto the now, 

and perform mental simulations is definitional in man's evolution. These abilities are the 

work of the DMN, but if overactive, they can be associated with worry, anxiety, depression, 

and uncertainties. The activity of the DMN diminishes when someone is engaged in focused, 

intentional activity, and DMN activity increases when people are idle or at rest. This may be 

why persistent activity is the norm for humans, even after the achievement of survival and 

comfort.

Although somewhat neglected, we do know from the scientific literature that, regarding the 

connection between dopamine and spirituality, for example, in the addiction medicine field, 

the concept of gene-spirituality and subsequent engineering, while not as yet accomplished, 

seems prudent in terms of reducing relapse and should be supported during recovery [24].

Spirituality

The pursuit of spirituality includes an effort to explain the unexplainable and to find 

wholeness and acceptance. There are many definitions of spirituality, some that evoke 

religion and some that do not. They have in common the search for the love of self and 

others, emotional comfort, and connection with the transcendent. Throughout history, this 

search has resulted in the development of strategies such as religion and certain practices of 

philosophy to guide that search. Throughout history, every culture and most individuals have 

held beliefs and actively engaged in practices to achieve spiritual growth.

In general terms, gene-spirituality could transpose the world into a better place, where 

people who cannot aspire to religious beliefs based on differential gene expression could 

begin to achieve unconditional love for all people independent of ethnicity and religious 

fervor [2,25].

Self-reference evolved in humans to value those actions and characteristics that predict 

survival and often to overvalue those actions or a desire for those actions. The result is the 

potential for selfishness, dishonesty, resentment, fear, envy, gluttony, greed, lust, pride, sloth, 
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and wrath. But does engagement in those wishes and behaviors produce love of self and 

others, emotional comfort, and connection with the transcendent? Not usually, maybe not 

ever. Moreover, are those survival-driven attributes all a description of self-centeredness? Of 

course, our survival instincts are necessary for survival, but how can one find the right place 

between self-care and self-centeredness? It is probable that the answer is to intentionally 

engage in spiritual practices that will right-size the ego.

One example is the idea of shamanism [26], induction of states of altered consciousness 

(e.g., trances, delirium, or dreams); the shaman may also undergo the experience of 

transformations, 'soul journeys,' and contact with a spirit realm. Akin to the concept of how a 

dreamer can shut off or on his/her dream to potentially increase or decrease the likelihood of 

direct religious experience like 'revelation' [27]: the subjective experience of communication 

from the deity.

Another, Buddhism strives for the removal of self or ego. In this scenario, it may be possible 

that, unlike in today's hustling power-driven world, those highly moral, altruistic, peaceable, 

and principled behaviors might become more prevalent. Understanding the neurobiology of 

spirituality may emphasize the value and validate the quest for a world where like Bhutan, 

joyousness and happiness are considered the gross national product instead of power and 

possessions [28].

Galanter, in the Textbook of Addiction Medicine, 6th Edition pg. 1101 [29] suggests some 

characteristics of spiritual health for people with addiction:

• Affect

– A sense of wellbeing

– Contentment with one's life circumstances

– Positive affect

– Feelings of support

• Existential variables

– Meaningfulness in one's life.

• Flow

– Ability to use highest strengths and abilities

• Spirituality

– Non-material issues that give personal meaning and purpose in life

• Personality

– Classification of Strengths

• Mutual help participation

– AA or other affiliation
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Some of the components of spirituality that may result in the achievement of spiritual health 

seem to have common themes. The practice of love, compassion, tolerance, forgiveness, 

responsibility, altruism, and kindness have in common the embrace of behavior that is 

different from self-centeredness. A decision to understand and embrace humility and aim at 

right living can result in a feeling of wellbeing more satisfying than the possible result of 

acquisitive, self-centered effort.

However, whereas it is possible to will oneself to acquire knowledge, it is impossible to 

will oneself to have wisdom. It is possible to will oneself to experience pleasure; it is not 

possible to will oneself to be happy. It is possible to decide to be meek, but not to decide 

to be humble; you can make yourself go to bed, but you cannot make yourself go to sleep 

[30]. Often, the goals of spiritual health are not responsive to direct action, but paradoxically, 

to intentional efforts to reduce ego – to diminish the focus on control of others and the 

environment and to the practice of being of service. Perhaps engaging in practices that 

involve manipulation of the activity of the DMN are the same thing.

Several human conditions, ADHD, Depression, Anxiety, and Addiction, are associated with 

increased activity of the DMN. The activity of the DMN is often dysphoric; to quote 

James Kingsland, "We have evolved into an ape that takes things personally” [31]. ADHD 

and Addiction are involved directly with increased DMN activity [32, 33]. The findings 

of Tomasi., et al. suggest that the beneficial effects of stimulant medications (increase 

dopamine by blocking DAT) in inattention reflect in part their ability to facilitate the 

deactivation of the DMN [33]. Anxiety and depression are involved indirectly with an 

associated decrease in dopamine tone in the Nucleus Accumbens and Ventral Tegmental 

Area, a condition known as Reward Deficiency Syndrome (RDS) [34,35]. Tomasi has 

demonstrated that blocking the dopamine transporter (DAT), resulting in an increased 

dopamine tone, is associated with reducing activity in the DMN [33]. So, there is reason 

to believe that activities and medications that increase dopamine tone will reduce the activity 

of the DMN. However, will reduced activity of the DMN alone result in spiritual health or 

spirituality? It may well be that such accomplishment will result in less need for spiritual 

healing through neurobiological approaches. Would there be a concurrent increase in love, 

compassion, tolerance?

Spiritual practice, such as meditation, has been shown to decrease the activity of the 

DMN [36], perhaps due to practices that increase focus. Such practices are almost always 

associated with activities and commitments that value the outcomes of right living. Prayer, 

also known to disrupt the activity of the DMN [35,37-39], is frequently associated with a 

commitment to embrace selflessness and altruism. These activities of top-down regulation 

of DMN activity have the advantage of goals that are valuable both to the practitioner and 

to the community of all humans. Fortunately, meditation and prayerfulness have in common 

that they value kindness, honesty, responsibility, and concern for the welfare of others.

In summary, Reward Deficiency Syndrome (RDS), along with genetic antecedents [23,40], 

to all addictive behaviors including but not limited to alcohol, illicit drug misuse, smoking, 

and behaviors like gambling, overeating, sex, and gaming, are prevalent worldwide. Due 

to criminality, lost productivity, and health consequences, these behaviors are highly 
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destructive and costly to individuals and society. Unquestionably, genetic vulnerability 

[40], environmental or epigenetic exposures, compulsive tendencies, and some uniquely 

individual behaviors contribute to brain dysfunction. Although much has been learned about 

neurogenetic consequences of biochemical imbalances of neurotransmission across the brain 

reward circuitry associated with addictions [32], research leading to effective treatments 

and prophylaxis has been slow. RDS and its subsets, often accompanied by an inner sense 

of disintegration, enslavement, and meaninglessness, can be viewed in terms of a spiritual 

craving for wholeness, freedom, and transformation [41]. Eric R, Braverman, has identified 

the neuro-spirituality connectome (map) as a cornerstone of the Purpose and Meaning of 

Life as Reward (PMLR) and a reasonable target for interventions to treat RDS and balance 

DMN activity.

Arguably, progress towards safe and effective treatment has been retarded by insufficient 

attention to understanding the role of spirituality in helping to heal people with Substance 

Use Disorders [42]. Assuming one accepts the belief that the brain mediates all conscious 

and unconscious experiences, including spiritual experiences: healing, reward deficiencies, 

can mend the processes by which the human brain is organized for controlling pleasure and 

pain [43].

We like-minded addiction scientists and physicians [8] hypothesize that a healthy spirituality 

may come more naturally to some individuals because of the unique interaction of their 

genes and their environments, maybe engineered epigenetically now and in the future, 

using pro-dopaminergic behaviors, nutrients, and perhaps gene editing to assist in the 

induction of dopamine homeostasis [44]. With spiritual enhancement, people can embrace 

the concept "Love Needs Care", as encouraged by David E Smith in the summer of love 

during the development of the free clinic movement in San Francisco [45]. We have learned 

from Addiction Science that Spirituality is imperative in healing and that in the future, 

interventions between the DNA and the mRNA may be possible.

Conclusion

Neurological connections between spirituality and reward genes, reward deficiencies (RDS) 

(hypodopaminergia), the mirror neuron system, and the default mode network are examined. 

Some interventions from addiction medicine that may be useful to enhance the neuro-

spirituality connectome identified as a cornerstone of the Purpose and Meaning of Life 

as Reward (PMLR) are identified as reasonable targets for interventions to treat RDS and 

balance DMN activity.
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Figure 1: Figure of spirituality and neurobiology
Schematic of Geno-spirituality and a model of the "Purpose and Meaning of Life as Reward 

(PMLR)
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