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NEUROTHEOLOGY: HOW RELIGION AFFECTS THE BRAIN 

 

Abstract 

Because of the 5.8 billion individuals in the world engage in religious practice, it is important to 

know how religiosity and religious practices affect the neuroanatomy and neurophysiology of an 

individual. This fact is only enhanced by the fact that these numbers are expected to rise by 32% 

by 2060, according to a 2015 Pew Research study. 29By noting the various neurophysiologies 

between those who are religious and nonreligious, society can better understand the 

psychological processing that goes behind groups forming political policy, health care systems, 

and humanitarian efforts. Within this literature review, I research how genetic predisposition can 

impact associated religious affiliation, what influence spiritual experience has on the brain and 

how religious affiliation, or lack thereof, can mean for individual behavioral tendencies. The 

review concludes that there is a plethora of data showing both how religion affects the brain and 

how the genetically predisposed brain structure can influence religious practice.  
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Introduction and Background 

According to the 2015 Pew Research study, 5.8 billion (84%) of the global population is 

religiously affiliated. 31.2% identify as Christian, 24.1% identify as Muslims, 15.1% identify as 

Hindu, and 6.9% identify as Buddhists.( “The Changing Global Religious Landscape” 2017)29 

Because of the large population of individuals engaging in religious practices, it is important to 

examine how religiosity and religious practices affect the neuroanatomy and neurophysiology of 

an individual. By noting the various neurophysiologies between those who are religious and 

nonreligious, society can better understand the psychological processing that goes behind groups 

forming political policy, health care systems, and humanitarian efforts.  

To begin there are necessary anatomical structures that must be discussed. The essence 

that is thought to make us human may lie in the frontal lobe. At the most anterior part of our 

skull, this lobe is the seat of our executive function and rational. Within this lobe, we are a 

person, we have personality, we detect patterns and we engage in ritual. The frontal lobe further 

allows us to act. The planning and motivation to move, grasp, dance and react within this section 

of the brain. Human drives are also seated here, manifesting as serotonin and dopamine reward 

pathways. Posterior to this region and on either side of the central sulcus lies our sensation, the 

spatial awareness that we find innate. It allows us to feel the touch of another human, the warmth 

of a nearby flame, or the pain of an unanticipated prick. This lobe is also responsible for our self-

perception and recognition and is commonly called the parietal lobe. The most posterior, and 

slightly above the cerebellum, is the region in which what the eyes perceive become a picture 

associated with a meaning, this is the occipital lobe. Above the ears is the temporal lobe, but it is 

more than just a brain region associated with hearing. The temporal lobe is important for aspects 
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of memory, visual associations, auditory associations, and speech comprehension. On the inside 

of our brains, there are clusters of cells bodies, tracts of white matter, and hormone secreting 

tissues that account for other aspects of our mental activity. To highlight the most relevant 

structures for this account are in the limbic system, there is the amygdala, thalamus, and 

hippocampus. The amygdala, is responsible for connecting strong emotions with memory. The 

amygdala is what is called on when events anger us, make us cry, or even elicit fear. The 

thalamus is the sensory gate to each part of the cortex and the majority of sensory information 

must pass through it before even being consciously recognized. Lastly, the hippocampus is the 

seat of memory, specifically in the consolidation of short-term memories. But how does the 

rundown of these structures relate to the study of religion?  

 Neurotheology looks at what connects the concept of the brain and religion. Andrew 

Newberg defines neurotheology (also known as spiritual neuroscience) as the neurological study 

of religious and spiritual experiences, focusing on the relationship between brain function and 

various mental states. Within the realm of neurotheology, researchers are left to decipher the 

complicated ties between religious experience and the human mind. The brain is a complex and 

overlapping organ, much to the frustration of current neuroscientists and cognitive scientists, but 

this interconnectedness is one aspect of our mind that may give rise to the phenomena of 

religions and the changes we see in those who engage in spiritual practices. The complexity of 

the term “neurotheology” has led to much debate on the potentially false associations it endorses; 

however, for the sake of this discussion, this term is the most fitting. (Newberg 2010).  Within 

this paper, I hope to elaborate on research focused on how religion and the brain are connected 

and potentially explain the effect they have on one another. 
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  As a historical reference, some of the original thoughts linking the brain to religion come 

from speculation of the “sacred disease”. (Wulff 1997) Throughout the history of humankind, 

there have been a handful of individuals with heightened religious connection. Some of these 

individuals are well known and have shaped major world religions in indescribable ways; Saint 

Paul, Mohammed, and Martin Luther are just a few. It is speculated that these individuals have 

much more in common than the fostering of an important Abrahamic religions; all three are 

speculated to have had temporal epilepsy. (“The Prophet Muhammad and the Origins of Islam” 

n.d.; Curia 2014; Feldman 1989; Freemo 1976; Muhammed 2013) Temporal epilepsy is the most 

common form of focal seizure, seizures originating in specific region of the brain, and is caused 

by a misfiring of neurons within this region. (Wiebe 2000) These misfirings cause symptoms 

such as visual and auditory hallucinations, feelings of euphoria, temporary loss of consciousness, 

feelings of déjà vu, potential blindness, etc.… With these associations, it is no coincidence that 

the brain and religion have been inherently linked throughout history. This paper will work to 

elaborate on current research to potentially explain how the brain and religion are connected and 

explain the effect they have on one another.   

To begin, there has yet to be the discovery of a root region or chemical responsible for 

religion, belief in a higher power, or spiritual practice. As Michael Blume mentioned in his 

review of Neurotheology, many experiments suggesting a centralize location or “God Spot” have 

been unsupported by multiple trials or disproven altogether. Attempts to localize regions as such 

include the “God helmet” experiment by Michael Persinger, which was discounted by a repeat of 

the study in 2005 by Granqvist. (Blume 2011) Even studies trying to “pinpoint” a so-called 

“single cognitive starting point for religious concepts” have failed to yield cohesive results. 
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Therefore, the aim of this paper is not to corroborate these claims, nor exacerbate them. In 

recognizing the complex tracts that exist within the human nervous system, scientists are left to 

analyze these tracts and discuss connections that are possible given specific experimental 

parameters. Behavioral and observational studies have proven essential in exposing the inner 

workings of these tracts and potentially drawing correlations1 between neural connections and 

the religious mind. The specific focus of this discussion is the potential connection between 

religion and the brain by analyzing biological, anatomical, and psychological studies. The 

biological basis will help to understand how genetic influences predispose certain groups 

towards religious affiliation. The anatomical basis will discuss how religious practice influences 

brain structure. The Psychological basis will discuss how religious affiliation is correlated with 

specific personality traits and behavioral tendencies. All of this is discussed to better understand 

both the existing structures of the brain that may determine personal spirituality and the influence 

religious affiliation may have on the brain. 

Biological Basis 

From a biological standpoint, numerous studies have surfaced trying to connect evident 

spirituality with genetic predisposition. Several arguments with convincing correlative evidence 

have served to further the theory that humans can be innately religious or non-religious. A 2013 

study by Rachel Dew and Harold Koenig researched the length of a serotonin transporter gene 

(SLC6A4) in relation to religious involvement and drug use. Participants were asked to submit 

DNA samples for analysis and to fill out surveys containing scale questions about drug use, 

                                                           
1 Correlation, within this paper, meaning the mutual tendency of two variable to relate that aren’t necessarily 

causatively connected. 



6 

NEUROTHEOLOGY: HOW RELIGION AFFECTS THE BRAIN 

 

religiosity/spirituality, and depression. The target gene SLC64 is expressed in LL, SL, and SS 

genotypes. Short and long versions of the gene are representative of the “variable number 

tandem repeats” meaning that a longer version will encode for more of the transporter. The 

results showed that those with shortened versions (SS and SL genotypes) of the gene were 

associated with lower overall levels of religious involvement, eluding to the fact that those with 

less religious involvement may also have decreased serotonin transporter proteins. Additionally, 

frequency of private prayer was inversely correlated with SS/SL genotype. (Figure A)   

Figure A: This figure demonstrates associations between SLC6A4 various genotypes 

paired with various religious/spiritual measures within the study. The results showed 

Importance of religion/spirituality, total religiosity/spirituality, and frequency of prayer 

as significantly inversely correlated with the S/L or SS allele depicting lower 

religiosity/spirituality.  
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Unsurprisingly, the study also showed a negative correlation with religious involvement and 

symptoms of depression, a disorder known to be associated with low levels of serotonin. Because 

decreased amount of serotonin transporter proteins is affiliated with less serotonin uptake into 

neurons, it can be speculated that serotonin is a neurotransmitter associated with the expression 

of religiosity. (Dew 2013)   

The “God Gene” is another case of potential evidence for a connection between genetics 

and spirituality. In his 2005 book, Dean Hamer draws a connection between vesicular 

monoamine transporter 2 (VMAT2), a channel responsible for filling vesicles with small 

neurotransmitters, and a predisposition to spiritual experiences, based on earlier research. He 

pulls information from several gathered neuroscientific, psychological, and genetic experiments 

to show that the variety of expressions for this gene is what can partially explain the difference 

of high or low spirituality in individuals. Hamer believes spirituality could be measured by a 

scale of self-transcendence made up of three key aspects: self-forgetfulness, transpersonal 

identification and mysticism. In his studies, SLC18A2 which encodes VMAT2 stood out as a 

gene that could be linked to spirituality. There can be several variants of this gene including the 

polymorphism resulting in an adenine (A) instead of a cytosine (C). This change linked up with 

various other mutations on SLC18A2 and showed interesting results when marked and analyzed. 

Individuals with a C rather than an A reported higher self-transcendence, designating C as the 

“spiritual-allele”. Interestingly enough, while the presence of even one C allele increased self-

transcendence, individuals with the homozygous A alleles were more prevalent in the sample 

population. (Hamer 2005; Muller 2008) This research introduced an inclination towards 
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heightened spirituality linked to genetic expression and eluded to the possibility of heritability in 

religiousness.  

Based on similar research to what was found in Hamer’s book, a study was conducted in 

2005 by Laura Koenig et al to verify their research conclusions and extrapolate the findings of 

heritability of religious expression. The study looked at adult twins who were identical, fraternal, 

reared together, and reared separately and surveyed each for religious upbringing and personal 

religiosity. As a result, a combination of genetic expression and environmental influences were 

thought to influence individual religiousness; furthermore, the study showed an increasing 

tendency to genetic predisposition over external influences for the expression of religious 

affiliation. To be exact, the results estimated religiosity as 20 to 50% heritable in dizygotic and 

monozygotic twins, with personal rearing playing a role in environmental expression of 

religiously affiliated genes and age of participant influencing in expression of these traits. 

Specifically, as individuals aged, the heritability of religiosity became less subtle, meaning that 

their tendency toward religious action became more prominent in their daily life. (Koenig et al 

2005)   

These genetic correlations could potentially link gene expression and spirituality. In 

finding genetic predispositions to spirituality, scientists can better understand both if there is a 

heritable component of spirituality and what types of mechanisms may play a part in spiritual 

expression.  
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Practices and Influenced Structures 

A central question in the field of Neurotheology is if specific religious beliefs change the 

brain and how it functions. Although religious affiliation isn’t something that can be analyzed for 

major structural differences there have been noted cortical and sub cortical changes in 

individuals who participate in long-term meditation, glossolalia (speaking in tongues), or hold 

certain views that are more or less religious. These changes have been noted in things such as 

amount of grey matter, enhanced white matter tracts, and changes in cerebral blood flow during 

specific instances.  

 Meditative practices (including prayer, transcendental meditation[TM], zazen, and 

mindfulness) are the most common in neurotheology research because of the substantial results 

that they yield. The most typical subjects in such experiences are Franciscan Nuns and Buddhist 

monks; however, with the increase of mindful practice in secular United States culture, frequent 

meditators can be found both with and without religion affiliation. In one study by Eileen Luders 

from 2008, twenty-two individuals with more than five years of meditative practice (in Zazen2, 

Samatha3, and Vipassana4) were paired with twenty-two matched controls to see if there is an 

increase in gray matter within the meditators’ brains compared to control participants. Typically, 

an increase in grey matter is due to increase in number of cell bodies, neural connections, and 

support cells, such as neuroglia. MRI scans showed the individuals in this study experienced this 

increase in their right orbito-frontal cortex, right thalamus, and left inferior temporal lobe. 

                                                           
2 Practiced in Japanese Zen Buddhism; Typically consists of sitting and allowing mind to wander without the 

thinking becoming involved.  
3 Practiced in Chinese and Tibetan Buddhism; Typically consists of calming and concentrating the mind 
4 Practiced in Chinese and Tibetan Buddhism; Typically consists of allowing the mind to see and explore in order to 

gain insight.  
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(Figure B) Additionally, through analysis of overall grey matter volumes, there was significantly 

larger volumes of the right hippocampus in meditators.  All these regions potentially explain the 

psychological differences that exist within individuals who participate in meditation while 

increase cell body density would show larger support for existing neurons within these regions 

while an increase in short neural connections shows greater communication between neighboring 

neurons and processing regions. The significant increase in grey matter in the right orbito-frontal 

cortex is associated with a commonly seen ability in frequent meditators, abilities linked to 

emotional self-regulation and behavioral flexibility. 

Figure B: This figure shows sagittal, coronal, and axial cross sections of all participant 

MRIs on mean image. Regional circled in red show regions of increased grey matter. 

Color progression from red to white indicates statistical significance with relation to 

voxel size.  

Further associations of an active orbito-frontal cortex include a possible association with less 

habitual tendencies leading to more considerations of thoughts to fit the needs and values of 

circumstance. Less pronounced, increased grey matter within the thalamus shows an increased 

ability to decrease sensory input entering the parietal lobe and, by association, an increase in 
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ability to focus. Increased grey matter within the left inferior temporal gyrus goes hand in hand 

with meditation training, and therefore, is involved in the experience of a mindful state. Lastly, 

the discussed increase of hippocampal volume is associated most strongly with meditators’ 

incredible ability to “cultivate positive emotions, retain emotional stability, and engage in 

mindful behavior” in addition to other observed traits such as enhanced visualization and 

attentiveness to stimuli. (Luders 2009) This study lays the basis for changes in brain anatomy 

and function because of spirituality associated practice.  

In a follow up 2011 study, diffuse tensor imaging (DTI) was used to compare white 

matter density in individuals with more than five years of meditative practices with controls. 

Increase in white matter is associated increased density and myelination of neural fibers 

indicating increased neural connectivity and ability to quickly relay neural signals. Regions or 

tracts with increased white matter show more efficient communication between areas of the brain 

leading to better functionality and refining of related abilities. For this study, imaging indicated 

increased fractional anisotropy (FA) overall throughout the meditator’s brain, typically “higher 

FA measures reflect fibers that are more numerous, more dense, more myelinated, or more 

coherent in orientation which, in turn, influences the ability to rapidly relay electrical signals.”. 

Specific regions with significant differences between the meditators and controls include the 

anterior thalamic radiation (ATR), cingulum-hippocampus (CgH), corticospinal tract (CST), 

inferior fronto-occipital fasciculus (IFO), inferior longitudinal fasciculus (ILF), superior 

longitudinal fasciculus (SLF), SLF temporal component (tSLF), uncinate fasciculus (UNC), and 

forceps minor (Fminor). (Figure C) Important of these includes the SLF/tSLF, UNC, and CST. 

The SLF is a white matter tract connecting the frontal, parietal, temporal and occipital lobes, 
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with the temporal component has some projections into the inferior temporal gyrus potentially 

corresponding with the increase in grey matter in the inferior temporal gyrus. The UNC is a 

white matter tract connecting the orbital cortex to the limbic system, specifically the amygdala 

and hippocampal gyrus. In line with the previously mentioned study, this increase in white 

matter could correlate with the increased grey matter in the orbito-frontal cortex and in overall 

hippocampal size increase. The CST is a white matter tract connecting the spinal cord with 

somatosensory and motor areas in the parietal and frontal lobes. An increase in integrity within 

these tracts, and the fact that they run through the medulla oblongata, is correlated with the 

observed control of breathing and heart rate during meditations that frequent meditators are able 

to do. This study further validates the findings of the previous by connecting the regions where 

increased grey matter was observed. Increased white matter in this area further demonstrates 

meditator’s abilities to self-regulate5 by maintaining emotional stability and mindful behavior, as 

well as, “cultivat[ing] positive emotions”. In connection with the various regions discussed, the 

brain becomes more efficient at relaying signals and regulating the activity of other regions, 

thereby setting up a system of checks and balances by bring personal awareness of emotions to 

the conscious individual. (Luders 2011) Overall these findings from meditative studies 

demonstrate that religious practices such as these have the ability to alter brain structure and 

therefore change brain function.  

 

                                                           
5 Self-regulation often entails taking in a variety of intense emotions and being able to respond in a socially tolerable 

way, therefore, the ability to remain mindful and cultivate positive emotions in these circumstances demonstrates the 

skill of behavioral flexibility. 
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Figure C: This figure shows all regions of interest for FA changes in meditators vs 

controls. Green coloration shows tracts with enhanced white matter integrity with 

sagittal and axial cross sections of the brain. Regions of specific interest include the 

SLF/tSLF, UNC, and CST.  

 

 While on the topic of anatomical changes with spiritual practice, it is relevant to mention 

a study performed in 2011 by Amy Owen et al. Within this study, the researchers looked at 

hippocampal atrophy in those with religious affiliation and conversion experience. It is known 

that aging commonly decreases hippocampal volume, and that hippocampal volume can increase 
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or fight atrophy through meditation. This study revealed new information in that their findings 

showed very significant results in those who consider themselves “born-again” Christians or 

have undergone a “Life-changing Religious Experience”. In individuals who had become “born-

again” or (re)dedicated their life to the Christian God and Christ later in life before the study, 

greater hippocampal atrophy in both right and left hemispheres was evident compared to those 

who had not. In individuals who indicated having a “Life-changing Religious Experience” at 

some point in their life before the study, there was a very significant atrophy in the left 

hippocampus compared to controls. These numbers are indicated in Table 1. These differences 

observed can be a result of anything including overwhelming stress that accompanies 

conversion, including stress caused by being a “religious minority” within religious 

organizations What is known is that the hippocampus plays a major role in religious and spiritual 

experience and this study introduces perplexing results that contrast the expected state of those 

converting to more religious traditions. (Owen et al 2010) The current designated role of the 

hippocampus includes long term memory consolidation and spatial navigation. Atrophy within the 

hippocampus is speculated to play a role in more frequent memory loss, commonly seen in Alzeihmer’s 

Disease paitents; however, the atrophy seen in the participants of this study are minor cases of a similar 

phenomena.  
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Table 1: This table shows significant atrophy 

in those with “baseline” LCRE and Born-

again individuals, meaning they admitted to 

these experiences at the start of the study. 

Significant differences were also found in 

Catholic and No Affiliation individuals.  

 

 

 

 

 Another important study within the realm of religious practice includes that of glossolalia 

or speaking in tongues. A 2006 study by Andrew Newberg showed that during instances of 

glossolalia, individuals experience different cerebral blood flow then in regular speech. 

(Newberg et al 2006) Five Christian women with more than five years of glossolalic practice 

were asked to engage in singing and glossolalia. Both states were observed within a SPECT 

scanner to measure regional cerebral blood flow (rCBF) after the fact. In comparing scans from 

the singing and glossolalic state, there were significant decreases in rCBF in the prefrontal 

cortex, left caudate, and left temporal pole. Additionally, there were increases in rCBF in the left 

superior parietal lobe and right amygdala. Decrease blood flow to the prefrontal cortex showed 

that individuals who speak in tongues both have truthful loss of control in these instances but 

also do not consciously speak in learned language, like the participants would be in a singing 

state. Both self-control and learned language abilities are connected to the frontal lobe and 

receive increased blood flow in instances of regular speech. (Figure D) Seeing as how common 
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glossolalic speech doesn’t follow common semantic rules, this is an anticipated pattern; however, 

the language that results from this speech still doesn’t match the expected semantic layout or 

brain imaging as random, abbreviated speech, indicating a different ability for communication. 

(Mansell 1968) Additionally, an interesting contrast exists between meditation and glossolalia. 

Although both meditators and individuals who practice glossolalia both show overall greater 

emotional stability (Francis and Robbins 2003), meditators show increased rCBF to their frontal 

cortex while glossolalics show decreased rCBF. (Newberg 2001) This raises the question as to 

how the two are related and different in their long-term effects and paired cortical reactivity.   

 

Figure D: This figure shows SPECT 

scans of individuals in singing (a) vs 

glossolalic (b) state. The scans show a 

decrease in rCBF specifically in the 

prefrontal cortex and left caudate 

through the coloration of blood flow 

with red being a lot of blood flow and 

blue being less.  

Several years later, Newberg went on to look at specific divine related practices such as 

the neurological effects of intense prayer in dedicated Muslims. In this 2015 study, Newberg had 

three individuals with fifteen years of daily prayer experience engage in intense bouts of prayer 

(Dhikr and Salat) to see how CBF changed in individuals before and during prayer. Like the 

previously mentioned study, a SPECT scanner was used to measure CBF after the fact. (Figure 



17 

NEUROTHEOLOGY: HOW RELIGION AFFECTS THE BRAIN 

 

E) Results showed that the individuals engaging in prayer experienced a decrease in CBF within 

the prefrontal cortex, superior parietal regions, and the default mode network (DMN) consisting 

of the temporal lobe, prefrontal cortex, and posterior cingulate cortex. Decreased blood flow to 

frontal cortex and parietal lobe is expected in accordance with other studies on focused 

meditation, but decreased CBF to DMN shows that intense prayer is a “real neurocognitive task, 

as opposed to mere mind-wandering.” (Newberg 2015) 

 

Figure E: This figure shows SPECT scans 

of individuals at their control state (left 

column) vs intense prayer (right column). 

The scans demonstrate a decrease in 

overall frontal lobe activity during intense 

prayer in three individuals. Additionally, it 

shows an increase in the activity of the 

anterior cingulate gyrus of the third 

individual engaging in intense salat.  

 

Together, these studies demonstrate influenced structures in the religious mind, specifically in 

the brain while performing tasks associated with a high degree of spirituality or religiosity.  
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Differing Psychology of the Religious 

Another method of finding connections between religion and neuroscience is through 

psychological and behavioral research. Environmental factors are equally important as genetic 

factors in forming neural connections and developing brain structure; therefore, correlative 

studies try to find significant differences in action or personality for those who do and do not 

have religious affiliation. The results mentioned in the following studies can be about how 

circumstances has influenced individual religiosity or how religiosity has potentially influenced 

personal behavior.  

 In Caldwell-Harris’ 2012 article on atheism and nonbelief, she elaborates these common 

traits within the religious and nonreligious. In her literary research, she concludes that atheists 

are less social and more likely to have an internal locus of control, meaning less likely to believe 

life experiences are determined by outside sources or fate. Additionally, they show less 

collective action and more individualistic drive in groups, compared to religious groups (such as 

Catholics), and are less likely to adhere to rules of conformity. Lack of conformity may link back 

to a consistently observed trait of “openness to experience” in those who are nonreligious and 

may be a key predictor in an individual’s religious affiliation, as well as willingness to 

participate in activities such as substance dependence and alcohol abuse. (Michalak 2007) She 

also mentions common personal preferences found in atheist individuals including tendency for 

skepticism (linked to lack of agreeableness) and desire for logical or scientific reasoning (which 

explains the high degree of atheists in academia). Based on this data, we are then left to ask why 

these characteristics are more common in the atheist community? Caldwell-Harris presents three 

potential explanations, with the most convincing being that all traits developed in individuals and 
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are either more or less compatible in religious practice. This compatibility determines which 

environments are best suited for the individual and shapes whether the individual will choose to 

partake in religion. (Caldwell-Harris 2012)  

 One additional 2009 study by Sam Harris, supports this idea presented by Caldwell-

Harris. In this study, 30 individuals (15 Christian and 15 Nonbelievers) were asked a serious of 

true or false questions with true signifying belief and false signifying disbelief. Two faith-based 

questions and two control questions were asked while subjects were in fMRI scanners to assess 

brain activity correlated with belief/disbelief states. The results were contrasted as belief minus 

disbelief and disbelief minus belief. Results showed activation (greater BOLD response) in the 

anterior cingulate cortex in addition to the posterior medial cortex, mentioned in earlier studies. 

Further theorized consequences of the observed included the possibility of a religious template 

within humans,  

we may be constitutionally inclined to see mind as distinct from body and, therefore, will 

tend to intuit the existence of disembodied minds at work in the world. This could lead us 

to presume ongoing relationships with dead friends, and relatives, to anticipate our own 

survival of death, and to generally conceive of people as having immaterial souls. 

Specific to Harris’ study, however, was within his conclusion that humans may be predisposed to 

believe in a god or higher power due to the fact there are neural correlates that show different on 

those with and without belief. There is a distinction between believing and disbelieving that is 

largely content-independent, meaning actual stimuli of religion is not what stimulates these 

events but rather how the brain is wired itself. (Harris 2010) 
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Another interesting study done in Belgium, by Vassilis Saroglou and Laure Fiasse, 

attempted to find a link between birth order, religiosity, and personality. The birth order of 

siblings is commonly associated with specific personality traits and tendencies, by researching if 

there is a correlation between the order of birth and religiosity further association between 

religious tendencies based on psychology may be observed. The results from this study further 

support the observations made by Caldwell-Harris in individuals who are nonreligious. Results 

showed that “middleborn” children are less likely to admit to religiosity than later born children, 

and less likely to admit to spirituality than either first born or later born children. The study goes 

on to say later born children are more likely to be agreeable, altruistic, and tender-minded which 

may relate to either true religious affiliation or refusal to rebel from the religion they were raised 

in.  “Middleborn” children, in contrast, are most likely to be both impulsive and open to 

experience, both of which contradict the values of mainstream religious conformity and potential 

familial conformity. This study begins to demonstrate the pattern that is observed in the 

predominant amount of studies completed on religion and personality or behavior. (Saroglou and 

Fiasse 2003) 

Continuing with the ideas demonstrated by the birth order study, several studies on 

substance abuse and recovery show similar results. Those with religious affiliation are less likely 

to succumb to alcohol or drug abuse and show quicker recovery from addiction, showing much 

more positive health outcomes. (Pardini 2000) Although the circumstances of substance abuse 

are dissuaded by mainstream religion, common characteristics of religious vs nonreligious 

individuals show other potential roots for addition formation. Those without religious affiliation 

are rated higher on openness to experience, creativity, empathetic values, and desire for spiritual 
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connection, similar to the results found in individuals with substance and drug abuse. (Lerner 

2006; Michalak 2007) In comparison, those who partake in organized religion are rated higher 

on conformity and adherence to rules, eluding to their abstention from alcohol and drug 

consumption. (Michalak 2007) The entirety of these findings on substance abuse and religious 

affiliation corroborate the findings discussed within Caldwell-Harris’ literature review and elude 

to further trends on the “Big Five Personality Model”. (Figure F) 

 

 

 

Figure F shows the Big Five Model of 

Personality Dimensions and common 

traits associated with them.  

 

Overall these findings show a potential link between religious affiliation and individual 

psychology, possibly eluding to a connection between the practice of religion and neural function 

Conclusion and Future Direction 

Together, these experimental studies from a biological, anatomical, and psychological 

perspective show that although no specific religious region can be designated for a religious seat 

or affiliation, patterns and trends have emerged showing that religious practice may influence our 

brain and our certain personality traits could influence how we practice religion. The biological 
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basis came down to genetic variation being correlated with more or less spirituality mentioning 

the potential in religious heritability and predisposition based on the variation in genes SLC6A4 

and SLC18A2. The anatomical basis looked at the how a variety of religiously affiliated practice 

like meditation, prayer, and glossolalia alter brain structure, blood distribution, and potentially 

the functionality associated with both. The combination of all studies discussed demonstrated a 

pattern within the brain of potentially religious areas and tracts including the limbic system, 

temporal lobe, and prefrontal cortex. Additionally, the research showed less use of areas within 

the parietal lobe associated with spatial awareness. The psychological basis was discussed by 

means of behavior experiments and surveys finding correlative evidence between spirituality and 

specific circumstance. These findings include personality traits in those without belief in a higher 

power, birth order personality traits and spirituality, and tendencies toward or away from 

substance abuse in the religious. In looking at this multitude of data, we are left with essentially a 

paradox of what comes first, the chicken or the egg? Similarly does religion change the brain or 

do the workings of genetic expression and brain anatomy influence if people will be more or less 

religious? Based on the findings, it would appear that religious practice and the brain have a two-

way street where exchange takes place. Various religious practice such as meditation does, in 

fact, appear to change the brain by means of increasing white matter integrity and grey matter 

bundles. Since it is known that form affects function, the altering of brain structure may lead to 

difference in psychology and behavior in individuals who are more religious or spiritual. 

However, findings of genetic links between allele variation and religiosity also brings in the 

question to if our brains are wired to be more religious at birth.  



23 

NEUROTHEOLOGY: HOW RELIGION AFFECTS THE BRAIN 

 

 Further study could conclude whether these traits are predisposed at birth or a result of 

environmental factors. Although one such study touched on this topic within the scope of this 

research article, further studies could look at individuals who have grown up in religious homes 

or with religious family or even longitudinal studies of infants born to religious households. 

Interesting prospects include comparing the brains of adolescents who have developed both with 

and without these influences to answer the question of how exactly early religious exposure 

could affect the brain and lead to personal characteristics we see in the religious and non-

religious later in life. Brain scanning technologies at various intervals during a lifetime 

progression could potentially further show how the brain changes under religious influence. 

Addition areas of interest include branching out of traditional Abrahamic prayer states and bias 

within religious studies and include both native American tradition and Southeast Asian 

practices. Through looking at various practices, the answer of how religion affects the brain, 

rather than how Abrahamic practice affects the brain can be further answered. One last potential 

direction for future studies includes the possibility of observing those in communal religious 

states. Ritualistic experience is an integral part of traditions such as Native American ceremony, 

Hindu ceremony, and even Christian worship services. Although technology currently lags in 

fitting multiple individuals into brain scanning devices, SPECT scans and EEGs can be used to 

observe people during or after the fact to see how solo versus communal practice activates the 

brain in varying ways. If group support is an essential part of religion, then it is a very important 

focus for future research.  

By looking at these various theories and searching for conclusive evidence for these 

questions, society can come one step closer to understanding the inner workings of those around 
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them and perhaps expand upon these theories to explain why specific groups form political 

parties, humanitarian groups, and health care policy. If religion truly affects behavior tendencies, 

the formation of these groups with similar opinions can possibly be narrowed to the inner 

workings of the micro changes within the brain’s anatomy eliciting a functional difference. In a 

world with 84% of the global population religiously affiliated, these differences matter. Without 

these questions answered, however, society is left to wonder if religion is truly able to change the 

brain or if it is indeed the brain changing how we practice religion.  
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