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Neurotheology: Avoiding
a Reinvented Phrenology

Wayne D. Norman and Malcolm A. Jeeves

Ower the past several decades, a number of proposals have been advanced to explain
the relationship between human brain functioning and religious experiences and
behaviors. In the nineteenth century, phrenologists were also interested in these
relationships. A wide wvariety of positions existed amongst deist and Christian
phrenologists and continues in neurotheological writings today. More importantly,
some of the conceptual and methodological issues that plagued phrenology may
function as a cautionary tale for neurotheological endeavors today, including
investigations that are empirical but not scientific, issues related to the relationship
between brain and spiritual activities, and the relationship between natural law
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and spiritual activity.

eurotheology is the latest in a

long history of attempts to link

bodily processes and spiritual-
ity. Widespread current interest in the
topic may be largely attributable to its
almost daily media coverage with dra-
matic color pictures using the latest brain-
imaging techniques. Interpretations vary
widely. For some, it shows that research-
ers have now found “where God lives in
the brain.” For others, it confirms that
spirituality and claims to be in touch
with a transcendent God are “nothing
but” the chattering of millions of brain
cells. What is frequently not realized is
that attempts to localize specific spiritual
activities to particular brain regions is not
new. As in some other episodes at the
science and faith interface, there may be
important lessons to be learned from how
these issues were handled in the past.

Almost two centuries ago, when
phrenology was as popular as neuro-
theology is today, thoughtful scholars
tried to answer questions about how
most constructively to relate knowledge
about localization of function in the
brain with current Christian beliefs. We
believe there are important lessons to
be learned from a study of nineteenth-
century phrenology.
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Accordingly, we begin by describing
phrenology in its heyday and ask how
its relationships with religion were
viewed then by different Christian
positions. From this review, we seek
to identify pointers that may help today
in formulating constructive evaluations
of neurotheology.

Nineteenth-Century
Phrenology

What Was Phrenology?

A central doctrine of nineteenth-century
phrenology was that mental functioning
is the result of a discrete number of
faculties, each of which corresponds to
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a separate cerebral organ on the surface of the brain.
In the earliest attempts at localizing mental life in the
brain, the goal had been to find a single “cerebral
organ” for all the mental processes. Soon, however,
psychology was freed from the earlier dominant view
that consciousness must be an indivisible whole.
A new, so- called, “faculty” psychology developed.
According to this view, there were specialized mental
faculties, and it became proper to search for a mate-
rial substrate for each of them. The brain became
regarded as an aggregate of many organs, each of
which embodied one particular faculty.

The task was to relate the contemporary picture of
a “psychology of faculties” with current knowledge
of the structure of the brain. In this endeavor, it was
the leading anatomists of the time who gave the
impetus to research.! In his 1835 treatise on the
functions of the brain, Franz Gall took as one of
his starting points, the contemporary “psychology of
faculties.” He argued that the whole cerebral cortex
is an aggregate of individual organs, each of which
is the substrate of a particular mental faculty.? It
was left to the German physician Johann Spurzheim,
a collaborator with Gall in his neuroanatomical re-
search, to popularize the term phrenology. As early
as 1805, Gall had been content to refer simply to
cranioscopy or organology.’? It was after Spurzheim
left Gall and departed for Britain that the former
popularized the term phrenology.*

Basic Varieties of

Nineteenth-Century Phrenology

When one surveys the writings of phrenologists,
one sees a wide variety of systems, motivations, and
emphases. Some, like Gall, focused on establishing
phrenology’s empirical basis.> Spurzheim wrote
about the philosophical and moral implications of
phrenology. George Combe believed phrenology
was important in understanding the laws governing
individual and social behavior.” And for Orson
Fowler, phrenology had practical lessons to teach
about every aspect of one’s life, from career decisions
to child-rearing to marriage.® Of course, there were
those who used phrenology for political reform, as
justification for theological claims, and for pecuniary
gain.’

Recently John van Wyhe has argued that “phre-
nology was used as an alternative or supplementary
foundation for intellectual and epistemological
authority.”1® Van Wyhe’s point is that it was the
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“certain knowledge” which phrenology supposedly
provided that formed the foundation for its various
claims and aspirations. This is important. Because
phrenology was seen as based on scientific “facts,”
advocates used this authority to make claims about
issues far removed from phrenology’s core claims.
A similar accusation might be made when examin-
ing some of the claims of neurotheology.

Aims of Phrenology

Although the Enlightenment eludes any precise
definition, it has been said that one defining charac-
teristic of the movement was “an emphasis upon the
ability of human reason to penetrate the mysteries of
the world.”!! These mysteries included the physical
world of planetary motion and electricity and the
mental world of human perception and the workings
of the mind itself. More-ancient mysteries, those
of religious belief, also came under the scrutiny of
human reason. This led to explanations of belief and
attitudes toward institutionalized religion that varied
from skepticism to hostility.!> Interactions between
revealed and natural religion ranged from warfare to
reconciliation to harmonization.!* While the Enlight-
enment is often situated in the eighteenth century,
modified forms of Enlightenment thinking seeped
into nineteenth-century thought. One such outlet
was the field of phrenology.!

The Impact of Phrenology on Religion and
Religious Thinking

For the purposes of this article, we make a distinction
between two groups of phrenologists, recognizing
that the line between them is sometimes easier to
draw than to defend. The first group comprises deists,
and includes Gall, Spurzheim, and Combe. Although
similar to theists in believing in the existence of God,
deists generally hold that God has created the cosmos
but does not subsequently directly intervene in it
by miracles, prophecy, or divine revelation. Accord-
ingly, religious beliefs should be founded on human
reason and what is observed in the natural order.

The second group comprises Christian phrenolo-
gists. Although their theological positions varied
widely, they all subscribed to the basic tenets of
Christianity. It is important to note that they did
not reject science or, indeed, a naturalistic approach
to understanding the world, including the human
mind. The nineteenth century was a time that saw
a dramatic increase in the acceptance of a naturalistic
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methodology for studying all of nature. This accep-
tance occurred among Christians as well as theists,
deists, and nonbelievers.®

Deist Phrenologists
One of Franz Gall’s (1758-1828) favorite mottos was
“God and the Brain: Nothing but God and the Brain.”
It may be possible to glean what Gall meant by this
from some of his writings. For example, in On Innate
Dispositions, he says,
If we can demonstrate that a relationship exists
between the exercise of the soul properties and
the origination of their existence in the brain it
would no longer be possible to doubt that it is
possible to establish a doctrine which will enable
us to know the noblest part of the organism.®

Gall’s anatomical work led him to conclude that there
was no single location of the soul since the fibers of
the brain did not converge in one spot. He noted
instead that the convolutions of the cerebral cortex are
the peripheral expansions of those fibers.”” In other
words, the functions of the soul are mapped across
the entire cortex.!®

Gall did not deny the existence of the soul; on the
contrary, his position advocated the organs of the
cortex as the instruments through which the soul
acts. He was, therefore, not an eliminative material-
ist. His research certainly advocated methodological
naturalism, but as Patrick McDonald has pointed out
with reference to mid-nineteenth century research,

... the move toward more naturalistic methods
was not primarily motivated by a prior com-
mitment to any particular worldview, whether
theistic, naturalistic, pantheistic, or other.!

If this assessment is correct, then we can see Gall’s
position foreshadowing current debates about the
impact of neurotheology on some widely held tradi-
tional religious views of human nature.?’

Johann Spurzheim (1776-1832) sought to defend
himself against charges of materialism and fatalism
when he wrote A View of the Philosophical Principles of
Phrenology.*" In his work, Phrenology, or the Doctrine of
the Mental Phenomena, he gives his phrenological
explanation for religion.

In my opinion the religious phenomena are the
result of several faculties. Causality searches
for a cause for every thing and of every event.
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Individuality personifies the Supreme cause it
arrives at; another faculty inspires admiration
and wonder, and believes in some relationship
between God and man; a third feeling inspires
respect and reverence, and religion exists. It is
strengthened by the feelings of hope, conscien-
tiousness and cautiousness.?

The purpose of religion, as regulated by the phreno-
logical organs, was to improve morality. “All reli-
gious regulations, therefore, ought to be only auxiliary
means of rendering mankind morally good.”* Reli-
gious behavior and experiences could, for Spurzheim,
be understood completely as the result of brain
activity.

In writing about historical psychological texts,
Thomas Dixon identifies three categories: theologi-
cal, antitheological, and atheological. Theological
texts privilege God-talk and antitheological texts
explicitly reject God-talk. The third category is the
more interesting one. Dixon suggests that atheologi-
cal texts make no crucial reference to God. While
God language may populate the text,

it is a secular and often “scientific” psychology
that seems simply to neglect or ignore the lan-
guage and concerns of the religious traditions
and to adoptinstead an epistemology and ontol-
ogy proper to certain scientific enterprises.?*

Spurzheim’s writing seems to be a variant form of
atheological texts. God-talk is used but does not
appear to be crucial, or even important, to many
arguments being made.

George Combe (1788-1858) became a convert to
phrenology after attending lectures by Spurzheim
in Edinburgh around 1817, and he began publishing
articles on the topic shortly thereafter.”® He believed
that religion was good if religious emotions were
guided by an enlightened intellect. In such cases,
individuals would care less for the “formulas” of
religion, would be more tolerant of members of other
faiths, and would be more progressive in their opin-
ions. On the other hand, he had harsh words for
organized religions, viewing them as “the instrument
of priests and sovereigns to maintain themselves in
authority, and to repress the moral and intellectual
life of nations.”?

Combe focused on one central question, “How
does God govern the world?” and it was the moral
world which most concerned Combe. Since it was
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obvious to him that God governed the material world
through natural laws, Combe reasoned the same
must hold for the moral world. He used the prin-
ciples of phrenology to explicate, through study
and reason, how the constitution of the brain gave
rise to natural religion and morality. His writings
on the relationship between phrenology and reli-
gion focused primarily on defining the effects of
the moral and intellectual phrenological organs on
religious life.

Throughout his writings, Combe argued that we
do not possess any faculty which would allow us
to know the essence of a thing, nor would such
knowledge be of any practical importance.”” How-
ever, even though we cannot know with certainty
the essence of matter, Combe makes his position
clear. The “spiritual hypothesis,” namely an under-
standing of human nature based on our possession
of an immaterial soul or spirit, blinds us to a true
understanding of our constitution. For Combe, “The
world is material, man’s nature is material, and the
whole relation between them depend on material
conditions.”?

Combe questioned the veracity of Christianity
even before his involvement with phrenology.
Judging from autobiographical statements and the
main thesis of his major work, The Constitution of
Man, his primary interest in phrenology was to show
that it provided for law-like regularities in our moral
nature, something he concluded was lacking in most
forms of Christianity. Our phrenological make-up,
as determined by the Creator, specifies how we
should conduct ourselves and on what basis rewards
and punishments will occur. He came to phrenology
as a deist and argued for deism from phrenologi-
cal principles. Thus, Combe’s critique of Christianity
can be seen as an argument for the replacement of
orthodox Christian doctrine with deistic principles.
The hypothesis that God actively intervenes in the
world had been pushed out of explanations in
physics, meteorology, geology, and aspects of biol-
ogy. Combe sought to extend that line of thinking
to human actions, including moral behavior.

Christian Phrenologists

The second group we examine might be labeled
Christian phrenologists. In various ways, advocates
of this position claimed that Christianity and phre-
nology were not, and in fact, could not be opposed
because they dealt with two separate spheres of life,
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the scientific and the spiritual. For many, phrenology
did, however, harmonize with the moral doctrines
that flowed from “natural religion.”?” Some put
Christianity in the upper story; others gave prece-
dence to the science of phrenology. It is instructive
to examine five such phrenologists (Henry Clarke,
Charles Cowan, W. Easton, William Scott, and Orson
Fowler) and their strategies for relating phrenology
and Christianity.

In 1835, Henry Clarke, a minister in Dundee, Scot-
land, published Christian Phrenology; or the Teachings
of the New Testament Respecting the Animal, Moral, and
Intellectual Nature of Man.®® While his writing shows
a strong emphasis on Scripture, Bible selections are
limited to those which speak to human beings’” moral
nature. Phrenology (in the upper story) was seen as
a friend and helpmate to (lower level) Christianity.
Sanctification and redemption are not supernatural
phenomena but follow from complete self-govern-
ment as provided by phrenology. Human nature is
threefold: animal, moral, and intellectual, with the
“inward man” (or law of mind) made up of the
moral sentiments.

Charles Cowan, a British MD, published Phrenology
Consistent with Science and Revelation in 1841, advo-
cating harmony between scriptural Christianity
(which he believed to be of Divine origin) and the
science of phrenology.! Since God is the God of both
nature and revelation, such harmony must exist. Any
evidence we have of a future life, the immortality of
the soul, or free agency, comes from direct revela-
tion. Science, including phrenology, cannot interfere
with revealed truths. All matter, including the brain,
is an instrument of the Creator’s will. Cowan dis-
agreed with those of a more materialistic bent who
proposed that the brain secreted thought.

Somewhat later another Scot, W. Easton, wrote
The Harmony of Phrenology and Scripture on the Doc-
trine of the Soul. Easton’s view is more sympathetic
to a materialistic reading. “The truths of Nature dis-
covered by science must be respected, and Scripture
must accommodate itself to these truths.”* The soul
is not immortal nor is it an “invisible, immaterial
second self.” It exists and is manifested through
the harmonious organization of the phrenological
faculties.

Theologically the most conservative of the Chris-
tian phrenologists, William Scott held a high view
of revelation yet wanted to vindicate phrenology.
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In his book, The Harmony of Phrenology with Scripture,
Scott stated that our phrenological faculties “require
the aid of revelation and of spiritual influences to
lead us to the ultimate ends of our being ...”* The
speculations of philosophy (including the science
of phrenology) are subordinate to enlightened reli-
gious faith. The soul (or self) is a “simple and indi-
visible being of which the brain is the organ during
life,”3* and the phrenological faculties “are merely
different states of this simple being; that the separate
organs of the brain afford the means by which these
states of mind are induced and manifested.”*

Probably the most interesting of the Christian
phrenologists, and certainly the most prolific and
popular American phrenologist, was Orson Fowler
(1809-1887).% Fowler promoted a phrenology that
sounded more like a new religion than a science.
Fowler’s writings are liberally sprinkled with bibli-
cal references and phraseology. His is not the care-
fully thought-out argumentation of Combe, the
lawyer, but reads more like revivalist preaching. His
religious writings focused on more practical matters
such as prayer, conversion, and the Sabbath. Most
importantly, they contain a strong antisectarian ele-
ment. Combe’s deism certainly led him to speak out
against sectarianism. In Fowler’s case, however, the
arguments take on a religious zeal. Sectarianism, but
not Christianity, must be eliminated, and phrenology
will accomplish it.

For Fowler, “Man has a soul —a spiritual essence—
which sees without eyes, hears without ears, oper-
ates disembodied, and connects him with heaven,
and with God.”* Such talk is, however, misleading,
for one’s spiritual essence is due to the fact that one
has an organ of spirituality. We have spirituality
in the same sense in which we have color vision,
because the brain is organized to make it possible.
Fowler, like Combe, sought a scientific basis for reli-
gion. Being less theoretically oriented and operating
in a climate that endorsed individual interpretation,
he was deeply concerned with countering sectarian-
ism. He can hardly be called a materialist of the
eliminitivist variety. But he appears to have been
committed to a form of methodological naturalism
and perhaps even methodological materialism.
Fowler’s critique of Christianity, while questioning
a number of orthodox doctrines by elevating reason
over revelation, is in many ways a call for a purifying
of Christianity.*

Volume 62, Number 4, December 2010

Note that by considering the views of this small
sample of nineteenth-century Christians and deists
seeking to relate the nineteenth-century “brain
science” of phrenology with their religious beliefs,
we find a wide variety of proffered solutions. Some
wanted to replace religion with science (Combe),
some to purify religion (Fowler), some to find in sci-
ence a friend and helpmate (Clarke), some to harmonize
science and faith (Cowan and Scott). The soul might
use the brain or be a manifestation of its workings;
revelation might be superior or inferior to the truths
of science. However, those claiming to be Christian
phrenologists found various ways to accommodate
some degree of materialism and fatalism in terms
of phrenological faculties while still maintaining a
position within the Christian faith. In neurotheology,
we will find a similar variety of viewpoints.

Neurotheology

At the 1997 annual conference of the Society for
Neuroscience, V.S. Ramachandran presented find-
ings from a study with epileptic patients. In that
paper, Ramachandran referred to the “God module,”
a portion of the temporal lobes involved with reli-
gious experiences.* Upon learning of the research
findings on this topic, a spokesman for Richard
Harries, the Bishop of Oxford, said, “It would not
be surprising if God had created us with a physical
facility for belief.”4? Neurotheology is the general term
used to describe the relationships between human
brain functioning and religious or spiritual experi-
ences and behavior. It is an unfortunate term in
many ways, not least of which is that many so-called
neurotheological investigations contain questionable
neurology and/or theology.#! Matthew Ratcliffe and
Warren Brown have discussed some of the concep-
tual, methodological, and philosophical difficulties
facing neurotheological investigations.*?

While an exhaustive survey of neurotheology is
beyond the scope of this article, we briefly examine
some of the major research programs on the topic.
In addition, we describe several studies related to
the overall intent of neurotheology. After giving a
general overview, our discussion is then limited to
a sample of neuroscientists who have actually con-
ducted research on or related to the topic. Finally,
we examine several issues and problems common
to both phrenology and neurotheology.
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There is no single definition of neurotheology that
will suffice for all current work being done. How-
ever, one starting place might be the response given
by philosopher Matthew Alper to the interview
question, “What do you mean exactly by a ‘God’
part of the brain?”

What I mean by this is that the human species
possesses amechanism, an evolutionary adapta-
tion in our brain—a religious/spiritual func-
tion—which compels us to perceive and believe
that there exists a transcendental/supernatural
quality in the universe. But differences of opin-
ion exist as to whether the neural basis of reli-
gious experience involves a relatively localized
region or a network of interconnected areas.*?

Using the latest brain imaging techniques, researchers
have claimed to identify the part or parts of our
brains most active when we are meditating, praying,
or seeking to be in touch with the Transcendent. The
multicolored pictures from such brain scans make
eye-catching media material and some dramatic
results have been published and gained wide media
exposure. Such findings echo the phrenologists’ maps
of the “spiritual bumps.”* We begin with a sketch of
various neurotheological questions and cautions.

In early attempts to localize where in the brain
we make contact with the Transcendent, interest
focused on what appeared to be an above-average
reporting of visions in those suffering from some
forms of epilepsy. This led to the idea that it was
in the temporal lobes that the capacity for being in
touch (or believing that one was in touch) with the
Transcendent is localized.

One of the earliest volumes on this topic had the
provocative title Where God Lives in the Human Brain.
The authors, Carol Albright and James Ashbrook,
believed they had begun to identify the elusive “God
spot,” and suggested that it is possible that we are
indeed hardwired to seek God. For example, they
wrote, “All that may be new here is an analysis that
finds in the human brain a mirror of these imagines
Dei and thus may suggest further ways of compre-
hending them.”*® Clarke would have approved of
this statement.

A more recent advocate of the temporal lobe
as the elusive “God spot” is writer and researcher
Willoughby Britton. Reporting on Britton’s work,
Julia Keller wrote, “The temporal lobe, Britton said,
is considered ‘the God module,” the part of the brain
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that connects with the transcendent.”*® Others look
elsewhere in the brain. Osamu Muramoto, a research
neurologist, describes his interest in what might lead
one to become hyper-religious. He writes,

Hyper-religiosity may stem from increased
activity in the medial prefrontal cortex of the
brain ... my theory is that the medial prefrontal
cortex plays the role of the conductor of an
orchestra in religiosity.”

Still others are more cautious in their interpretations.
For example, Mario Beauregard who works in the
Departments of Radiology and Psychology at the
Université de Montréal is reported by Christopher
Stawski as saying,

Obviously, the external reality of God can
neither be confirmed nor disconfirmed by delin-
eating neural correlates of religious/spiritual/
mystical experiences. In other words, the neuro-
scientific study of what happens to the brain
during these experiences does not tell us any-
thing new about God.*

Scott would have applauded this sentiment.

The distinguished Jewish physician Jerome
Groopman expressed his concerns about some of
the motivations for neurotheology when he wrote,
“Why do we have this strange attempt, clothed in
the rubric ‘neurotheology,’” to objectify faith with
the bells and whistles of technology?”*’ He went on,
“Man is a proper subject for study in the world of
science. God is not.”*® While acknowledging that the
possibility that we are intrinsically wired for spiritu-
ality cannot be dismissed, Groopman wisely notes
that “as has been the case with all attempts to “prove’
the presence or intent of God, SPECT (brain) scans
and cerebral anatomy fall far short of doing so.”*'
He concludes,

Indeed to believe that science is a way to deci-
pher the divine, that technology can capture
God'’s photograph, is to deify man’s handiwork.
And that, both religious mystics and scholars
agree, is the essence of idolatry.>

What have we learned from the phrenologists that
may be of help as we begin to review different con-
temporary approaches to brain research? Everyone,
including scientists, comes to their work with presup-
positions, sometimes whole systems of presupposi-
tions that we call worldviews. It is even the case, at
times, that the authority-carrying names of the past,
the great writers, are replaced by some of today’s
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leading philosophers. But they, too, have presupposi-
tions, and these should be examined when they have
things to say about the implications of contemporary
brain research.

Combe sought to use phrenology to attack tradi-
tional religious understandings of society and mor-
als, and Fowler attempted to find a scientific basis
for religion from phrenology. Both men believed
their critiques were validated by the scientific facts
of phrenology. Given that the principles of phrenol-
ogy turned out to be based on bad science, what
happened to their critiques? Phrenology seemed to
provide scientific evidence for “spiritual bumps” on
the brain’s surface and an explanation of religious
behavior and experience. Today, neurotheology has
followed a similar process. Where will current ex-
planations of religion stand when the neuroscience
in neurotheology has moved on?

In the past, the leading figures such as Gall and
Spurzheim looked over their shoulders at the power-
ful ecclesiastical and secular authorities of the day.
It is not likely that today many scientists will be
overly concerned about the views of ecclesiastical
authorities. But there is an equal temptation to share
and be influenced by widespread culturally deter-
mined views of human nature. One such set of
views, shared by religious and nonreligious people,
is an enduring package view of the human being as
an immaterial something, whether of mind or soul,
linked to a material base, the brain or body. There
remains a lively debate among the well-informed
about what contemporary neuroscience research on
mind and brain relations means for our understand-
ing of human nature, a debate which is sure to affect
pronouncements on religion.

Another currently held view among many
scientists is that of scientific naturalism. As Ronald
Numbers points out, during the latter part of the
nineteenth century, a widely accepted naturalism
became more strident at the hands of scientists and
philosophers such as Thomas H. Huxley and John
Tyndall. The emerging scientific naturalism claimed
to provide the “only reliable knowledge of nature,
humans, and society.”>® Yet prior to Huxley and
Tyndall, many scientists, those religiously inclined
and those not, held to some form of methodological
naturalism. Today, with the distinction between
methodological and scientific naturalism blurred,
many believe that to hold a religious position,
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especially one involving transcendence, entails a
rejection of science. Within the context of those hold-
ing religious beliefs, and more specifically, some form
of Christian belief, we saw that phrenology evoked
a spectrum of different reactions. If we do not see
the same variety of views today among neuro-
theologians, we should ask why that is the case.

With all that in mind, we now examine the major
outlines of four models of neurotheology. The intent
is not to critique these models but to present them
as exemplars of current neuroscientific thinking on
religious belief.

Michael Persinger

In 1987, Michael Persinger published Neuropsycho-
logical Bases of God Beliefs in which he argued that
god beliefs are composed of two components: the
god experience and the god concept.>* According to
Persinger, everyone experiences aberrant, but tran-
sient, electrical activity, especially in the right tem-
poral lobe. However, the frequency of such activity
is distributed in the population such that some
individuals experience more of these temporal lobe
transients (TLTs). This occurs because temporal lobe
structures such as the amygdala and hippocampus
are susceptible to electrical instability. TLTs are simi-
lar to micro-seizures but lack, for the most part, any
motor component. Persinger targets the temporal
lobe for several reasons. First, he relies on the work
of others® to link temporal lobe epilepsy to tempo-
ral lobe personality, a condition supposedly charac-
terized by hyper-religiosity, among other traits.
Persinger also argues that since the amygdala and
hippocampus are structures associated with process-
ing a sense of self and meaningfulness, those would
be likely structures to give rise to what we term
“religiosity.”

Persinger’s theory of the relationship between
brain functioning and religious behavior and experi-
ence has two major features. It is reductionistic in
that religious behavior and experience can be fully
explained on the basis of temporal lobe functioning
and verbal conditioning. It is also a theory that
categorizes religiosity as resulting from abnormal
brain functioning. While all individuals experience
TLTs, religious individuals do so in a pathological
manner.”’

According to Persinger, our sense of self is main-
tained by structures in the left hemisphere. Activity
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between the left and right hemispheres is usually
matched. If activity becomes mismatched, as he
proposes happens during TLT events, then the left
hemisphere interprets right hemisphere activity as
another self or “sensed presence.” In addition, acti-
vation of amygdalar and hippocampal areas results
in attributing intense personal meaning to experi-
ences. Precipitating factors for TLT events include
natural events, such as loss of blood sugar or
increased right temporal lobe lability, and stressful
situations, such as fasting, prolonged anxiety, and
near-death events.”®

Andrew Newberg

In The Mystical Mind, Eugene d’Aquili and Andrew
Newberg aim to show that religious experience and,
in particular, mystical experiences, can be under-
stood as the outcome of the integrated functioning
of specific processing units in the brain.>® The gen-
eration of such experiences is neither the result of
malfunctioning in these systems nor is it an epiphe-
nomena of brain functioning. Rather, it is a primary
function of these systems, working together, to gen-
erate religious experiences.®

In certain respects, d’Aquili and Newberg's model
is an updated and more detailed version of one put
forward by Michael Gazzaniga in his 1985 book,
The Social Brain.®® D’Aquili and Newberg propose
an explanation of mystical experiences with a model
based on the two divisions of the autonomic nervous
system (one, ergotropic or arousing; the other, quies-
cent), portions of the limbic system (namely, the hip-
pocampus and amygdala), and tertiary association
areas of the neocortex which function as primary
cognitive operators (holistic, reductionist, causal,
abstractive, binary, quantitative, and emotional
value operators). In addition to these components
is added the process of deafferentation whereby in-
coming information to one component of the system
is inhibited. When this happens that portion of the
system functions on its own according to its own
internal logic.%

Peter Brugger

While some researchers have investigated neuro-
theology on a grand scale, others have examined
more limited topics. Peter Brugger’s work falls into
the latter category. Brugger has looked at the rela-
tionships between belief and various neuropsycho-
logical functions. For example, in a 2001 study,
Brugger and associates contended that believers in
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the paranormal are more likely to form original asso-
ciations presumably because believers adopt a looser
response criterion when confronted with semantic
noise.®® Earlier work had shown that on a lateralized
tachistoscopic lexical-decision task believers in ESP
failed to display task-related hemispheric asymme-
try. Nonbelievers displayed the expected right-visual
field/left hemisphere dominance.®* Brugger inter-
preted the results (enhanced left-visual field/right
hemisphere performance) as indicative of right hemi-
sphere processing bias among believers.

In another study, he showed that ESP believers
perceived more meaningful patterns in visual noise,
again indicating possible right hemisphere involve-
ment.*® This interpretation has been supported with
electrophysiological evidence.®® Those classified as
strong believers in the paranormal differed from
nonbelievers in terms of active, cerebral neural
populations during resting state, and they showed
relatively higher right hemispheric activation and
reduced hemispheric asymmetry.®”

It should be noted that Brugger has never por-
trayed his work as neurotheological. He sees his
findings as relevant to an understanding of belief
systems of schizophrenics and schizotypes. However,
recently he stated, “The aptitude for drawing mean-
ing from seeming abstraction must also inform psy-
chic believers” worldview, which is so often colored
by magical thinking and heightened spirituality.”®
Brugger may not draw the connection, but others
have, between religious belief, schizotypal traits,
and psychopathology.®

Mario Beauregard

In their book The Spiritual Brain: A Neuroscientist’s
Case for the Existence of the Soul, Mario Beauregard
and Denyse O’Leary argue for three key ideas.

The nonmaterialist approach to the human
mind is a rich and vital tradition that accounts
for the evidence much better than the currently
stalled materialist one. Second, nonmaterialist
approaches to the mind result in practical
benefits and treatments, as well as promising
approaches to phenomena that materialist ac-
counts cannot even address. Lastly ... our book
shows that when spiritual experiences trans-
form lives, the most reasonable explanation and
the one that best accounts for all the evidence,
is that people who have such experiences have
actually contacted a reality outside themselves,
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a reality that has brought them closer to the real
nature of the universe.”

For Beauregard, religious, spiritual, and/or mystical
experiences (RSMEs) are neither a direct proof of the
existence of God or the spiritual world, nor are they
“nothing but” their associated brain states. RSMEs
are, instead, a fundamental aspect of human nature.

What evidence does Beauregard present in favor
of this nonmaterialist view? One key study included
functional magnetic resonance imaging (fMRI) and
quantitative electroencephalography (QEEG) of the
mystical experiences of Carmelite nuns.” Beauregard
and his colleagues concluded that mystical experi-
ences are mediated by many brain regions and sys-
tems.”? There is, in other words, no “God spot.””?
RSMEs, they conclude, are mediated by brain re-
gions that subserve perception, cognition, emotion,
body representation, and self-consciousness.”

Beauregard also draws on studies that indicate
individuals are able to intentionally modify patterns
of brain activity.” To explain why mental phenom-
ena appear to alter brain activity, Beauregard pro-
poses the psychoneural translation hypothesis in
which the mind and brain “represent two epistemo-
logically different domains that can interact because
they are complementary aspects of the same tran-
scendental reality.””®

Where then does this leave us? Investigations
of the relationship between brain functioning and
religious and spiritual experiences and behavior
emphasize neural systems and networks rather than
centers, as did phrenology. Those networks are more
circumscribed for some investigators than for others.
Some take a materialist position, some a nonmateri-
alist one, and others are noncommittal. We found
the same diversity of opinions in phrenology. In the
last section, we turn to several issues and problems
at the time of phrenology and ask what bearing they
might have for neurotheology.

Issues and Problems

Empirical but Not Scientific

Franz Gall certainly believed that he was engaged
in empirical, scientific work when he first laid out
the principles of his “organology.” Gall’s position as
an antivivisectionist led him to adopt noninvasive
methods for investigating brain-behavior relation-
ships. There is no question that Gall employed
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empirical techniques. He worked at a time before
sophisticated statistical analyses had been devel-
oped, and yet he was attempting to correlate many
measurements of the cranium with behavioral dis-
positions such as murder or aggression. This he
attempted by measuring the heads of the living and
the skulls of deceased individuals.

Stuart Zola-Morgan draws a distinction between
Gall’s descriptive anatomical research (for which he
was and continues to be highly regarded) and his
functional anatomical research, on which he based
his organology. Even in this more speculative, func-
tional anatomy, Gall attempted to proceed by empir-
ical means. His collaborator, Spurzheim, however,
did not share his scientific caution. As Zola-Morgan
points out, Spurzheim “leaned more toward specu-
lation and introspection.””” This, plus Spurzheim’s
desire to popularize the findings of organology,
contributed to his split with Gall. And once the
process of popularization of phrenology was begun,
the discipline continued in this speculative manner.
Phrenologists were happy to point out Gall’s “scien-
tific basis” for phrenology; but no one was prepared
to explore the discipline in a scientific manner. Very
few were even prepared to carry out empirical ob-
servations, being content to use, as had Spurzheim,
speculation and introspection.

There were no systematic attempts to formulate
hypotheses about the location or functioning of
phrenological organs and then rigorously test those
hypotheses, particularly by trying to disprove them.
It is not the case that phrenology was not scientific
because it was not experimental. That misses the
point. On the one hand, not all experiments are
scientific and on the other hand, some descriptive
investigations can follow the scientific method.
Phrenology’s descriptive statements, after Gall, were
not based on rigorous and systematic observations.
There was no good rationale for situating particular
organs in particular spots. And disconfirming evi-
dence was quickly and easily explained away.

Modern-day neurotheology runs the risk of fol-
lowing in phrenology’s footsteps. No one doubts
the mass of empirical data that has been collected
relating brain activity and various measures of reli-
giosity. The question is whether investigations of
the relationship between brain activity and religious/
spiritual activity have been scientific. While many
neurotheological investigations would only claim

243



Neurotheology: Avoiding a Reinvented Phrenology

to be exploratory, some purport to be experimental
in nature. But are these empirical data collected in
support of hypotheses? One must ask whether the
investigations are conducted in a manner that could,
in principle, disprove the hypotheses. As was true
for phrenology, there is a problem if investigations
are designed only to collect confirming evidence or
if results are explained in a post hoc manner.

Orson Fowler lacked convincing neurophysio-
logical evidence for his phrenological claims about
religious experience. By 1985, Michael Gazzaniga
could cite numerous research findings in explaining
how the brain processes information. His application
of that knowledge to an understanding of religious
belief was, however, highly speculative. From 1985
to 1999, the corpus of neurophysiological and neuro-
psychological knowledge had probably doubled or
tripled. Nevertheless, neurotheological models, like
the one proposed by d’Aquili and Newberg in The
Mystical Mind, are disappointing on several counts.
First, and foremost, while these models yield inter-
esting hypotheses regarding some religious/spiri-
tual experiences, their extension to more-garden-
variety religious experiences, the ones experienced
by the average “believer,” is strained. Not only is
the evidence for applying the models to such experi-
ences lacking, but it is also unclear how these models
would test hypotheses related to such phenomena.

Michael Persinger’s temporal lobe model does not
fare much better. He asserts that temporal lobe tran-
sients are a key element in explaining religious expe-
riences. The purported microseizures are, however,
sometimes too weak to detect. Perhaps technological
advances will allow for measurement of these tran-
sients. However, until that happens, they appear to
be a convenient fiction that fills in gaps in the theory.
Persinger proposed “temporal lobe sensitivity” as
ameasure of one’s susceptibility to these transients.”
Unfortunately, the methodology used to measure
temporal lobe sensitivity appears to have been
flawed.” In addition, research linking temporal lobe
epilepsy and religiosity has produced inconsistent
and controversial results.®

The Relationship between Brain and

Spiritual Activities

It is hard to imagine someone taking the position that
religiosity, be it affective, perceptual, or behavioral,
could occur without some accompanying brain
activity. The position of a dualism between mind/
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soul and body might argue that activity could occur
in the mind or soul without accompanying brain
activity. But for that soul activity to find expression
in the affective, perceptual, or behavioral life of
the individual, areas of the brain would need to
be involved.

What kinds of possible relationships might exist
between brain and spiritual activities? The answer
would appear to depend on how we define and then
operationalize our terms. Defining what we mean
by brain activity may not be a problem. Once we
decide on the level we wish to examine (e.g., neuro-
chemical, single-cell recording, patterns of blood
flow), we would then choose an established proce-
dure for making measurements. Of course, there is
always the possibility that nonstandard or less com-
monly used procedures could be used (e.g., Persin-
ger’s transcranial stimulation procedure). This might
raise questions about just what is being measured
or manipulated.

Most would agree that spiritual activity is the
more difficult part of the relationship to define
and measure. Many neurotheological investigations
have examined “extra-ordinary” aspects of spiritual
activity such as visions, trances, and ecstasies.’!
More mundane aspects, such as reading and think-
ing about Holy Scriptures or participating in a wor-
ship service, have received less attention, although
Brugger’s work is a move in this direction. Perhaps
there is an assumption that the mundane activities
are subserved by the same brain systems that would
be active when we read or think about nonholy writ-
ings or participate in nonreligious social activities.
The “extra-ordinary” activities, on the other hand,
might be supposed to involve unique brain circuits
or at least some unique combination of circuits.
Such a distinction would need to be justified, and
to date no justification has been put forth. And then
there are activities that might not even be considered
by some as spiritual activities: feeding the poor,
caring for the sick, visiting the prisoners.

These distinctions have led to debates about
whether spiritual activity should be regarded as a
way of perceiving, a way of experiencing, or a way
of behaving. Studies such as the one by Azari
and her colleagues argue that religious experience
(at least the recitation of religious texts), rather than
being an immediate affective event, is a cognitive
event involving the reflexive evaluation of thought.®?
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Most researchers, however, seem to define spiritual-
ity or religiosity in terms of how we interpret the
world or in affective terms.

It is usually assumed that phrenology explained
human activity by emphasizing the size of a given
phrenological organ. If someone had a large organ
of veneration, that individual would be more prone
to display behaviors and attitudes of devotion and
respect. What is less well known is that phrenology
also crafted explanations in terms of “networks”
of brain areas. Taking veneration as an example,
most phrenological charts show that organ in close
proximity to the organs of spirituality, benevolence,
hope, and firmness. Recall how Spurzheim proposed
the interaction of numerous brain organs in produc-
ing religious behavior. When confronted with what
looked to be disconfirming evidence (e.g., a devout
individual who nonetheless appeared to have a very
small organ of veneration), it was standard practice
for phrenologists to point out the relative strengths
and weaknesses of surrounding organs.

Many phrenologists resorted to such explanations
in order to fudge their assessments of an individual’s
character. An analysis based on the relative size of
individual organs was easier to comprehend and
explain to others. Interpretations based on combina-
tions of interacting organs was complicated, and
although they might be invoked, they were seldom
explicated. A similar path has occurred in neuro-
theology. Explanations of religious/spiritual behav-
ior based simply on “temporal lobe activity” are no
longer acceptable. Later models, like that of d"Aquili
and Newberg, recognized the need to expand the
number of brain areas involved. And Beauregard
reported significant activity in many areas of the
brains of the Carmelite nuns in his study. It would
be neat and simple if there was a single “God spot”
in the brain or perhaps abnormal activity in the
temporal lobes and underlying limbic structures.
However, it appears religious/spiritual behavior
must be understood in terms of emotion, perception,
self-consciousness, memory, and many other func-
tions. The relationship between brain activity and
religious/spiritual behavior may be diffuse and
context-dependent; too much so, in fact, to build
a neurotheology.

The Relationship between Natural Law and
Spiritual Activity

In a brief Newsweek article, Kenneth Woodward com-
mented that “... religion comprehends a whole range
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of acts and insights that acknowledge a transcendent
order without requiring a transcendent experience.”#
While Woodward intended the article to address
the distinction between religious feelings and a more
full-orbed faith that expresses itself on a variety of
levels, there is an assumption in his argument about
the reality of a transcendent order.3

It can be argued that scientific investigations
conducted in the context of neurotheology will,
by definition, deal with the natural order of things.
The question is, to what extent can a naturalistic un-
derstanding further our understanding of spiritual
activity that is conceived as transcendent? Of course,
one need not presume transcendence to be the cor-
rect position. There are a number of scholars today
who argue instead for some version of a naturalistic
understanding of religion. This is evident in a re-
cent series of responses to Loyal Rue’s book, Religion
Is Not About God.®> The variety of positions on this
issue can be seen among phrenologists, some of
whom argued for religion to be viewed as part of
our natural make-up while others argued for reli-
gion as something revealed by God. Some believed
that the science of phrenology informed our under-
standing of religion. Others held that revelation in-
formed phrenological understanding. And of course,
some believed that phrenology provided a complete
explanation of religion. We should expect to see
the same range of positions among those engaged
in neurotheological investigation and debate.®* And,
of course, those holding differing theological stances
will be more comfortable with some, but not other,
neurotheological positions.

The Way Ahead

How might this review of phrenology help neuro-
theology avoid the kinds of errors that eventually
brought phrenology into disrespect? This is impor-
tant to consider while we keep an open mind about
potential new insights regarding how our spirituality
is both embodied in our physical make-up and, at the
same time, embedded in a context of shared beliefs
about the Transcendent. We suggest two main areas
where caution is needed: careful attention to concep-
tualizing and operationalizing terms, and rigorous
hypothesis testing.

Most investigators recognize the inherent diffi-
culty in conceptualizing the theology portion of
neurotheology. It will not do to simply refer to
religious behavior or spirituality. At the same time,
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the results of investigations of mystical experience or
artificially induced “spiritual experiences” may not
tell us much about the day-to-day religious behavior
and experiences of most people. We also need to
recognize the conceptual difficulties on the “neuro”
side of the relationship. Brain-imaging techniques
have provided tremendous insights into brain func-
tioning, but there are questions about what such
techniques can tell us about cognitive functioning,
especially complex functions.” For neurotheology
to advance, it will have to be engaged in a careful,
critical discussion about what its underlying meth-
odologies and technologies can tell us.

The second area of concern is related to the first.
Phrenology quickly became divorced from any seri-
ous attempts to ground its findings in rigorous
hypothesis testing. New adherents to the discipline
tacked their own observations onto previous sys-
tems with little or no regard for empirical verifica-
tion. While current neurotheological investigations
are based on empirical research, most currently have
an observational and descriptive tone. Advances will
accrue when carefully crafted hypotheses, capable
of being disconfirmed, are put to the test.

There may be too much concern about whether
empirical neuroscientific research on religious and
spiritual activities will support either a transcen-
dental theological, or an antitheological position. As
shown by several investigators,® theoretical and even
worldview assumptions are sometimes underdeter-
mined by their empirical research base. To those con-
cerned that neuroscientific research will undermine
their faith position, we encourage them to explore
the conceptual linkages between the empirical base
and possible worldview positions. On the flip side,
we caution those committed to an antitheological
(and especially an antitranscendental) worldview
that theirs may not be the only position which can
be legitimately derived from the empirical record.
Phrenology was adopted by Christians, deists, ag-
nostics, and atheists. A variety of neurotheological
positions may likewise result from the same
empirical base. *

Notes
For example, in 1664 the English anatomist Thomas Willis
proposed that imagination was located in the corpus
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