Turning Chaos into Balance

Healing Brain Chemistry & Finding Spiritual Peace

A Theologically
Integrative Model

David Manwiller




CHAPTER 1: THEOLOGY OF SUFFERING
Where DoesSuffering Come From?

Fromatheologicalperspectivewheredoessuffering comefrom? Theologiansvould
answey“Theworld, theflesh, andthedevil” (Grudem, 1994 p. 421). Let usseehow this axiom
of systematid¢heologycanbeintegratedwith the study of neurological illness.

"The World, the Flesh and the Devil"

Somedisorderscanbe fundamentallyoutdde of on€s control Narcolepsyis one
example A narcoleptig'someonavho spontaneous falls asleep experiencesymptoms
becausde cannotproduceenoughhypocretin abran neurotransmittegbrain chemical).
PresumablyAdamandEve s neurotransmittelevelswould havebeenperfect. But now we live
in afallenworld, wherediseasendsufferingtaketheir toll.?

However therearemanydisordersvherevolition, or free will, comesinto play.
Someonavith antisocialpersonalitydisorder for example hasmore controloverhis
actionsthanthe narcolepticHe will experiencesymptomgsesultingfrom his antisocial
choices This is whattheologiansmneanwhentheyusethe term“flesi —sinful volition.

Lastly, thereareoccasionsvhena persons symptons maybedueto overt
demonidnfluence For examplethe Gerasenelemoniats insanity wasdueto thelegion
of demonscontrolling his thinking (Luke 8:26-39). After thedemonswererequiredto

leave Luke saysthemanwas*in hisright mind’ (v. 35).

2«Theworld” refersto sufferingincurred from thefallen physicalworld. Thisincludesphysicalproblems
in oné s body, sufferingcausedy otherphysicalelementsandthe sinful actionsof others It doesnotinclude
sufferingincurredthroughone s own volition or demonicinfluence

3 Thoughperhapsonfusing theword “flesh’ is notreferringto the physicalbody:. It shouldalsobe noted
thatthe capacityfor sinful volition is not only distinct from—butwasprecededy—a fallen physicalworld. See
Joubert(2011) for furtherexplanatiorof Adanis pre-Fall ability for sinful volition andits applicaton for
understandingostFall hamartiology(the studyof sin).



Complex Suffering

Theexamplesaboveillustratehow sufferingcausedy theworld, theflesh or thedeuvil,
individually, canpresenin the humanmind. But mostclinical presentationare”compleX—
dueto acombinationof factors To illustrate ateenagédoywith ADHD usuallyhassome
amountof controloverhis aggressivenesndimpatience Thesebehaviorsto thedegreghey
areactedout of volition, haveto berecognizedssin. A brainscan however would likely show
thathis prefrontalcortexhasbelowaverageéloodflow, conparedto a healthybrain thus
limiting his capacityandculpability.

Also, considerawoman mistreatecandabusedy relativesasa child (dueto afallen
world), who now haseatingdisordersit couldbe arguedthis womanwould neverhave
developedh problemhadit not beenfor theactionsof otherpeople Yet, despitethe pastsinsof
others shestill hasa choiceeverydayabouthow sheeats In thesetwo caseswe haveidentified
morecomplexsituationsvheretwo domainsof suffeing—the world andthe flesh—areboth at
work in creatinga diagnosis

Much morecouldbesaidabouttheworld andtheflesh, butwhataboutdemonic
influence? Canall threeleadto sufferingin onepersor?

ImagineastrugglingChristianmanwho dislikeshis job andis oftenangrytowardhis
family. Recentlydiagnosedvith intermittentexplosve disorder he hasa stressfulcareeranda
problemsynthesizingserotonin(both resultsof this world). Evenso, the conditionis not so
severdghathisvolition is gone It is clearthathestill hasa choicewhenhelashesutatothers
(resultof theflesh). Moreover becausef his cortinuedangerandunforgivenessthe manhas

now openechimselfto demonicattack(resultof the devil).



A CloserLook at Demonology

This third source of suffering—"the Devil"—meritssaction of its own, because it is
often misunderstood. The Apostle Paul exhortsydar anger do not sin: Do not let the sun go
down while you are still angryand do not give the devil a foothol(Eph. 4:26-27). As this
passage indicates, a foothold for the devil cafabiitated through anger. The Greek word
toposin v. 27, translated “foothold” in the NIV, litdha means “place.” More figuratively, it can
mean “opportunity” or “chance” (Danker, Bauer, &nait, 2000). The latter interpretation is
given by Hoehner (2002), “Opportunity’ gives thedb sense in this textPaul does not want
believers to give the devil an opportunity by theger” (p. 622). Arnold (2010), in his recent
commentary on Ephesians, favors the more liteeadirgy:

Although the third clause does not begin with asaainjunction, this is the
semantic function of the statement [that is, vaB@ v. 27 are connected
grammatically]. It provides a compelling reasonlioinging anger under control.
In particular, Paul states that by nursing angee, @an give a “place’tqpog to
the devil. Although it is possible to take thisntein the metaphorical sense of
“chance” or “opportunity,” it is best interpretedcarding to its spatial
significance of “place”...Luke records Jesus as spyiWhen an evil spirit
comes out of a man, it goes through arid platm|sof) seeking rest and does not
find it. Then it says, ‘I will return to the houséeft” (Luke 11:24). A similar
usage is found in the Apocalypse: “And there wasiwa&eaven. Michael and his
angels fought against the dragon, and the dragamisrangels fought back. But
he was not strong enough, and they lost their plap®9 in heaven (Revelation
12:7-8)...

As ruler of a realm of spirits, it is unlikely thiag [the devil] is personally
assailing every Christian, but is assigning hisispmissaries to do the work.

By allowing anger to fester and grow, believers samender space to a
demonic intruder (pp. 302-303).

Does sinful anger actually allow a demon to haigl@ce” in a Christian’s body? Or
does it simply give the demon a “foothold” or “oppmity” for power in his life? Semantic
debate aside, it is clear that spiritual forces@eaacerbate or contribute to overall suffering.
Unbelievers are at even greater risk for theitgimvite the work of Satan (Eph. 2:1-2); they

have no “breastplate of righteousness” (6:14).



Even a fully protected soldier is not immune frottaek. The Apostle Paul himself
encountered demonic opposition that caused sukmtanffering (as did Job, another very
righteous man). Serving God devotedly in this\# incur suffering from the world and the
devil (John 15:18-19; 1 Cor. 7:5). We should beticars, however, not to use the world and the
devil as excuses for our own sin. A person’s suftecould indeed be caused by demonic attack
and by some elements of this world, but the largestponent of all may be the result of his own
choices. Some balanced, poignant insights areeaffiey Sproul (2007),

The Christian is engaged in a three-front war. Blie, replete with martial
language, bears this out. The great evil trinitgiagt which we fight is the world,
the flesh, and the Deuvil...

[Some Christians] claim to see a demon behind elvesi. They don’t
catch colds; they are under attack by the sniffiendn. They don’t have
wandering eyes, but are at war with the lust der@dten those in this camp are
looking for demons behind every bush, because ¢hayprove quite useful for
excusing our sin—as Flip Wilson used to say, “ThliDmade me do it.”

This is not the danger we face in Reformed cirdlés.are on the other
side of the spectrum. Unlike the materialist, wardteed believe in the demonic
realm. The Bible, after all, talks about such tisingut we tend to believe that
demons exited the human stage at the same timentreatles ceased. Demons
exist, we are willing to confess, but they haverbgi&ing on the celestial
sidelines since the apostolic age. What drives timsafraid, is less a careful
exegetical study of the matter, and more an emhgaai the modernist
worldview. We look down our noses at our brothem®ay attention to the
spiritual realm not because we find such to behirdal, but because we find it
unsophisticated. We think Martin Luther’s habitsbibuting at the Devil, of
throwing his ink well at him, is a sign that Martiras on the psychological brink,
when perhaps we ought instead to conclude thaxkibited here the same
wisdom that led him to declare, “Here | stand!imay be that Luther mined the
truth that our God is a mighty fortress from theneasource where he discerned
that this world is with devils filled, namely, tiBeble” (para. 1; 3-4).

A Theologically Integrated Model
As Sproul rightly says, we cannot embrace a modewnrldview regarding the spiritual
realm. Nor can we, very well, embrace the increglgipopular, and sometimes very spiritual,

postmodern approaches to psychotherapy (Shallc264). As Christians entrusted to help



those who are suffering, our model of psychopatploust be securely grounded—not based
on “hollow and deceptive philosophy, which depead$iuman tradition” (Col. 2:8).

Does this mean there is nothing at all to learmfs®cular theories? No; in fact, the
remaining chapters will be devoted to concepts feosecular theory called “complex systems.”
As we embark on this study, though, let us make sur grounding is secure. As illustrated in
the examples given in this chapter, there is nyidgrthe physical, emotional, and spiritual
realities that are able to compromise a persoryshadogy. We may not always be sure how
much a certain disorder is of the world, the flestthe devil. But the point is thiMindfulness
of these three, and how they work together to ere@nplexclinical presentations, is the most
biblical and accurate way to view abnormal psycgglo

Thinking reductionistically, instead of holisticgllregarding a diagnosis can easily lead a
clinician astray. For example, with respect toltbg’s ADHD, if his impatience and
aggressiveness were viewed strictly as sinful belnawe might overlook the fact that he has
reduced neurological capacity. However, to blarh@ialproblems on neurology or other aspects
of a fallen world, and not recognizing sin for witatuly is, would also be inaccurate.

A diagnostic mentality that reduces a disorderaimpletely physical (of the world), or to
completely emotional (of the flesh), or to completpiritual (of the devil) explanations is often
insufficient. Reductionistic thinking is best repda with an approach that sees mental health,

and illness, as a complex whole.



CHAPTER 2: COMPLEX SYSTEMS THEORY
The Current Rise of Holism

Holism, in a word, is the argument | am presentitgtil recently, there was little interest
in studying holism at the scholarly level excepareas of philosophy and religion. However,
with the advent of complex systems theory andetsvdtives (see appendix), there has now been
a plethora of literature published on this topiewery discipline. Holism is increasingly gaining
favor amongst the academic and applied sciencpsyahology (Shallcross, 2012), neurology
(Ben-Yishay & Diller, 2011), internal medicine (Ha2010), cybernetics (Trappl, 2008) and
business mathematics (Dugsin, 2003), to name aTibeliterature describes how problems
occurring within complex systems are best analyetimanaged agholes rather than
attempting to analyze and manage a system’s compoieisolation from each other (Auyang,
1999).

This interdisciplinary field of study, also callé&cbmplexity science,” relies heavily on
advanced mathematics and network-based modelirgginAlerent complexity of this topic can
lead authors in the field to become so technicatl thaders often lose sight of the forest for the
trees. On the other hand, we do not want to adspparficial approach either. | will give the
principles of complex systems and their applicatmpsychopathology as clearly as | can, only
looking at details when they are necessary for igtdeding the larger picture. A non-technical
approach will be attempted as we explore two pawedncepts known ammergencand
dancing landscape
Emergence

The concept of emergence is the basis for compietess theory. Defining this concept

IS not an easy task and various authors use tirediéferently. However, commonly accepted



examples of emergence would include such phenomrgeartbeat, consciousness, and the
very meaning produced by the words and sentencdspage. These are all examples of
emergence produced by complex systems—phenomeica sduanot be understood by
analyzing the system’s componentssolation

Individual cardiac cells do not produce heartbeats,do individual neurons experience
consciousness. Common sense tells us that hemckstind strokes must be treated as emergent
wholes instead of treating particular cells. In slaene way, when considering the emergent
phenomena of meaning and solving problems of intéaion, one’s hermeneutic should avoid
analyzing a text's component parts in isolation\@lu& Hays, 2012; Kaneko & Tsuda, 2001).
In simpler terms, one should avoid interpretingt“oficontext.”

The emergence principle also applies to the humnsgohe. Attempting to interpret only
one component, while ignoring the others, may pcedncomplete understanding. To review,
the three broad components that can impact a psrpsychology are the:

e “Physical dimension” (Her neurology and physicatipathe actions of others, and

the physical elements of the world around her.)

e “Emotional dimension” (Her volition. This is varisly described in Scripture as

nd

“mind,” “heart,” “spirit,” or “soul.” This immaterial component did not exist in

* Though not supported by scholarly linguistic wasme popular Christian teaching further divides
“spirit” and “soul” based on 1 Thessalonians 5:28ay God himself, the God of peace, sanctify yorotlgh and
through. May your wholspirit, soulandbodybe kept blameless at the coming of our Lord J&usst.” However,
it seems an ontological distinction betwesgirit andsoulis unwarranted. As Grudem (1994) points out, “The
problem is even greater in Mark 12:30: ‘You shalld the Lord your God with all your heart and vathyour soul
and with all your mind and with all your strengtt.iwe go on the principle that such lists of teralt us about
more parts to man, then if we also add spirit s libt (and perhaps body as well), we would hawve ér six parts
to man! But that is certainly a false conclusidns far better to understand Jesus as simplygilim roughly
synonymous terms for emphasis to demonstrate thahust love God with all of our being. Likewise,lin
Thessalonians 5:23 Paul is not saying that soukairit are distinct entities, but simply that, wéner our
immaterial part is called, he wants God to contitmsanctify us wholly” (p. 479). It should also heted that the
OT employsnephesh(soul) anduwach(spirit) interchangeably; similarly, the NT ugesuchésoul) andoneuma
(spirit) interchangeably.



Adam’s physical body until it was God-breathedal#o continues to live on after the
body’s physical death.)

e “Spiritual dimension” (The influence of God, angeisad demons.)

In a way, this classification system is arbitrafje could have further subdivided
demonic influence as separate from the influend8aaf and the angels. Or we could have
combined the physical and emotional dimensionsaritoatural” category and contrasted it with
a “supernatural” category. Furthermore, how showédclassify the prayers of others? Should
they go in the physical dimension or the spiritiahension? These categories merely serve as a
useful construct or framework for understandinghtbman psyche, just athe world, the flesh,
and the devilserves as a useful axiom for describing sufferiipin each of these components.
No matter how one chooses to classify these, dng ik clear: They are not separate or static.
Each component is intimately tied to the othersthrer words, they form a complex system.

The complexity of the human psyche does not, byraegns, end here. The broad
components listed above are in themselves complrms. In the next chapter, we will narrow
our study to see how thmhysicaldimension of mental health, itself a complex systeill also
require a holistic model. However, before addrestiis dimension specifically, it is necessary
to look at the concept of adaptation within systems
Adaptation

Let us see what complex systems theory says abanges within a system over time.
To solve for adapting components within a systdér@otists sometimes use a modeling tool
calleddancing landscapeéA system’s landscape is considered to dance datmponents are

diverse and adaptive. Landscapes that dance anastu withruggedandsimplelandscapes,



where the term “landscape” can be understood bathematically and metaphorically (Page,
2009).

Mathematically, problems within complex systems bargraphed as the value of a
function at a particular point. Higher points, edll‘local peaks,” represent better solutions to
problems. The best solution to a problem is thédsg point on the landscape, called a “global
peak.” A simple landscape (a simple problem) isated in Figure 1, while a rugged landscape

(a more complicated problem) is depicted in Figure

Figure 1: Figure 2:
Simple Landscape Rugged Landscape

Perhaps a more lucid way of understanding landsisagjpeough metaphor. Let us look at
Figure 1 as a mountain surrounded by flat terrathienagine a mountain climber at the edge of
the figure (I have adapted this from Page [200Be mountain climber’s goal is to reach the
highest peak he can find. Orsianplelandscape, this is easily accomplished.

On the other hand,raggedlandscape poses slightly more difficulty if thelghl peak is
not immediately in view. Then imagine a much largedscape than Figure 2, one which
stretches for miles. It might take a single mountdimber many years to find the highest point
working alone and without instruments. This moumaring expedition would go much faster

with a GPS and a team of others.
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Finally, imagine one more scenario in which thekseand valleys of this large landscape
can change over time—elncing landscapeAt some point its global peak, which the team of
climbers had worked together to reach, is no lotigehighest point. Therefore, the climbers
must again mobilize to conquer a new global pea& tamdscape that has changed.

Simple Landscape

How do these mathematical concepts and metaplaorsiate into real-world problems?
Regarding a simple landscape problem, Page (20083 the example of Fredrick Taylor and
his solution to perfect shovel size.

Here is the problem: If you had the glamorous jbtvarking on the railroad as a coal
shoveler in the 1800s, you would want to be sure gbovel wasn’t too big or too small. A
small shovel would not let you get as much outafrywork. On the other hand, if your shovel
was gigantic you wouldn’t be able to lift a fullep. Thisis a problem, but it is a very simple

problem to solve. It can be graphed as shown inrEi§:

Figure 3: Representation of Perfect Shovel Size

Coal Shoveled in a Day

J_I_L I I .
< Shovel Size > Shovel Size
The graph above forms a simple landscape, muchHikenountain from Figure 1.

A savvy mountain climber (aka “problem solver”) stibbe able to find and conquer the global

peak of this landscape without any trouble atlaltase you were interested, Taylor (1911)



11

found the perfect shovel size for the average radretthe volume necessary, relative to the
material being shoveled, to contain 21 Ibs.

Problems occurring on simple landscapes are eagyaph mathematically and good
solutions can be found quickly because they lagkrdity. The example above only included
two simple variables—shovel size and the volumeoall shoveled in a day.

Rugged Landscape

Now we can think about a rugged landscape probfesteam engine, into which the
coal gets shoveled, contaimanycomponents working together to form a system. ginjpese
components working suboptimally could cause suditeakdown. When this happens, there are
many potential causes and, quite often, many patesalutions.

An acute engine problem is an example of a faatgé and rugged landscape. It might
take an engineer several hours to diagnose ariddiproblem. This is because the components
of the system are diverse. However, because it &cate problem, it isota dancing landscape.
Acute problems require immediate solutions, anddlae not interested in adaptation.

For example, if a gasket is blown, the engineetnige an additive or apply a patch
temporarily to seal the gasket. Or if the packitand (a specific type of gasket) is wearing
down, he might tighten the compression bolts orstbh#fing box’s housing (see Figure 4).
Eventually the landscape will begin to dance (adaptl the short-term solution will no longer
be viable. But right now the train has a schedulkeep and the underlying problem will be

fixed later.
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Figure 4: Packing Gland Gasket & Surrounding Components
Compression Bolts
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This type of compression rod seal was used on steam engine cylinders, and is still
used today on modern marine drive shafts.

Dancing Landscape

Of course, the underlying problem is not the latkmadditive or a patch. The
underlying problem is the broken or worn compon#rnt.is not fixed sooner or later, the blown
or wearing gasket will begin to cause inefficiemaghin the system. Patching and applying
additives indefinitely will cause the system to e weaker and weaker. Tightening the
compression bolts will not work forever. Even thbuagute problems can be fixed with short-
term solutions, a slowly progressing problem wdked a solution that takes adaptation into
consideration and is graphed using dancing (adgpt@amdscapes.

Multidimensional Complexity

With an understanding of adaptation behind us, arermw see how multiple adapting
systems can converge into larger complex systehes h€alth of a train does not depend solely
on its engine and engineer. Its cars must be pisojlzaded and coupled—the conductor’s job.

The engine must also travel on a rail line, anithatright time—the rail traffic controller’s job.
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All three broad components (engine, cars, anding) must be present and working. Together,
they form a complex whole.

To summarize, when problems arise within theseesyst solutions can be mapped using
complex systems theory on a landscape. Problemh@trave only two components can be
graphed as simple landscapes. Acute problemsrhaltve more than two components can be
graphed as rugged landscapes of various sizedlyi-aalowly progressing problem will need a
solution that takes adaptation into account andoeagraphed using dancing landscapes. Higher
points on a landscape indicate increasing amodritsaith in a system. Lower points on a
landscape indicate decreasing levels of efficiel¢igh increasing levels of outward zoom on a
space-time continuum, all simple and rugged lar@sgaoblems (including the problem of
perfect shovel size) can eventually be seen asahesthin a larger, dancing landscape (Kugler,
Larjo, & Harel, 2010},

Mental Health—A Dancing Landscape

We can now apply these principles toward psychapagfy. In many ways, the health of

the human psyche is similar to the health of tamtBoth systems, as a complex whole, can be

constructed using three layers of multidimensiamahplexity (engine + cars + rail linetrain;

® This approach to landscape is a combination #fubjler, et al.’s (2010) work in visual formalism; 2
Page’s (2009) work in complex adaptive systems;3rttle work of Yulmetyev, Ha 'nggi, and Gafarov@2)p
using time intervals. Yulmetyev, et al. studied éopiations of entropy within a complex system anahé they
were able to use this as an information measuselt@ for characteristics of multiple, interrelaamponents.
While not using the term “landscape,” they expléirhe existence of a new information measure opgnsew
fields for exploration of information characteristiof complex systems...Undoubtedly, detection offitbguency
spectra of power of entropy for memory functiongegi us new unique information about the statistical-Markov
properties [i.e. non-memoryless properties] as aglinemory effects in complex systems of variodsrea..[such
as] experimental time series for living, sociald aratural complex systems (physiology, cardioldimance,
psychology...)” (pp. 6191-6192). We will heavily apphis concept of time intervals (i.e. spectra ofvpr of
entropy for memory functions) in subsequent chapbersystems biology and neuroscience.

Though not dealing primarily with time intervalsudfler, et al. originally used something called tista
charts” to model problems in software developmeiat systems engineering. Later, their work was agpid
natural systems using similar “biocharts,” showliagering within complex systems.

Lastly, Page’s concept of “dancing landscape” hénge the philosophical notion of agency (volition)
within a complex system, and he applies this torgem sociological phenomena. By combining elemé&ots
these constructs into a unified model, and usingreogy to describe it, we can more quickly sedr tapplications
to our subject.
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physical + emotional + spiritual psyché. Each one of these layers is another complexsyst
itself. Furthermore, both of these systems (thia tnad the psyche) will experience acute and
slowly progressing problems due to adapting cirdanes.

Occasionally, these problems can be severe. Theadj a once thriving industry of
passenger transport in the 1800s, became outmottethe introduction of other forms of
transportation. Some train owners recovered framllow by retooling to transport goods and
raw materials, but others could not recover frommdhanged landscape. They decided to close
down or were forced out of business (Stover, 1997).

Mental health is similarly in a continual flux caasby altering circumstances,
physiological changes within our own body, spiritizaices, the actions of others, and our own
actions—all of which influence each other. Thisldaheoretically be graphed as an enormous,
multidimensional, dancing landscape. When a mdmw lechanges the landscape of our psyche,
we can find ourselves in a very low valley—psychbp#bgy. In extreme cases,
psychopathology can “force a system out of busin@esath) or make a person “close down”
(suicide). In less severe situations the systerhcartinue to function, but not optimally. When
large negative fluctuations occur, it is necessanjew the problem holistically (the whole
graph), as opposed to reductionistically (only iogkat one dimension).

From a Christian understanding, treatment may delmedical care to address the
physicaldimension, counsel to address émeotionaldimension, and prayer to address the
spiritual dimension. Even secular medical texts in receatsyeof a more holistic persuasion, are
recognizing the need for addressing the patiemist®nal and spiritual dimensions. Dunphy,
Winland-Brown, Porter, & Thomas (2007) summarize,

A patient whom we care for may be physically healibt the spiritual, social,
and psychological dimensions may not be balancadiftzerefore the patient is
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not truly healthy. It has been long determined thatwhole is greater than the

sum of its parts. We cannot determine someone’hhgiatus without evaluating

all of these attributes...

In performing a complete health assessment of patient, the health-

care provider needs to ask questions related tpdarson’s social and dietary

habits; current living and work situation envirommjeand feelings, beliefs, and

satisfaction with his or her life as well as sorakevant questions pertaining to his

or her philosophical and spiritual beliefs.

All of these component parts of a patient’s histany as important as the
physical signs and symptoms that he or she maytvertly experiencing. The

focus on all of these attributes of a person helggovide a more holistic view of

the person that will assist in making a more comensive assessment as to the

current health status of the patient. The determnaf health is based on the

synthesis of all these parameters of health andlghu® incorporated into all

patient assessments (pp. 19-20).

This is a tall order! Fortunately, holism does prclude specialization. Rarely is one
person qualified to address every component wialtomplex system. “Specialists” who care
for the human psyche can include pastors, courssaloctors, and other professionals.
Working in Partnership

Awareness between specialists, working within lagystems, is important. Confusion,
at best, and cascading failures, at worst, wiluoaeithin a system when specialists are ignorant
of one another’'s domains. What if the engineemfthe example above, had no familiarity with
how to work with the rail traffic controller, condtor, or other employees at the railroad? No
doubt there would be some amount of confusion aisdmderstanding when problems arose on
the train. Worse yet, what if the engineer did exn realize that he was working on a
component that was inside a larger system?

Unfortunately, we have a mental health systemdilléth specialists who are often
ignorant of each other and unaware that the diroartbiey are working on is part of a larger

system. Sometimes pastors, only viewing psychopaglygdrom the emotional and spiritual

dimensions, do not recognize the physical dimensfanental health. Sometimes doctors,
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viewing psychopathology only from the physical dima®n, do not recognize the emotional and
spiritual dimensions of mental health. Sometimameselors, only viewing psychopathology
from the emotional dimension, do not recognizephysical and spiritual dimensions of mental
health.

Each specialist has a role to play. Doctors andratiedical professionals make sure that
a person’s physical body is in working order. Pesstoake sure that people are heading in the
right direction spiritually. Counselors often fitltemselves loading, unloading and connecting
emotions that have come apart.

Each component is necessary for a whole and hesygtgm. No matter how properly
loaded and connected the cars are, they will nmraplish much with a struggling engine.
Similarly, a working engine without all of its cassnot very helpful either. Nor is a working

train speeding down the wrong track.

Physical
Dimension Emotional Dimension

ﬂ Love Peace Patience Kindness Goodness Faithfulness Gentleness Self-control

Figure 5: Multidimensional Complexity

Spiritual
Dimension

The key lesson that can be drawn from this chaptitre need for mindfulness. As a
technical psychological terrmindfulnesss understood as a superordinate view and awasenes
of one’s self. Specialists can encourage theisparners, clients, or patients to become aware of

their “system” as a whole. Specialists, themseleas,also practice mindfulness by becoming
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aware of their function within a larger system. $davho care for the human psyche need to be
aware of the system’s broader components—evemryf éine not qualified to address them all.
Each dimension needs to be working well in ordettlie system to function optimalfy.
Dunphy, et al. (2007) conclude,

Optimal health is created by a balance of all ef¢dbmponents of health

previously described: physical, psychological, apditual health...Optimal

health promotion efforts will be achieved only thgh the efforts of the

individual, health-care provider, and community kg in partnership (p. 20).

This is a call to mental health specialists: We tmugrk in partnership Going back to
our original landscape analogy—like a team of maimtlimbers working together—we can
find the global peak of problems more quickly if uelp one another. Our competition is not
with each other. It is with the spiritual, emotigrend physical components that lead to complex
suffering.

In addition, we must bmindful of the solutions we are giving. Are the solutiolesigned

for rugged or for dancing landscapes? We will aralfis question in the next chapter.

® As with most analogies, this one is imperfect. Maeople go their entire lives without needingé¢e s
counselor or a doctor for their mental health, whsrrunaway trains without their conductor and reegyi don’t get
very far. Obviously, | am not suggesting that epelson requires the services of all these profeatso
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CHAPTER 3: SYSTEMS BIOLOGY
One reason for the tension often found betweeromgsdoctors, and counselors
surrounds the issue of psychopharmaceutical dit@gsinderstand this conflict, we can narrow
our focus, at this point, to see how the physigalethsion of mental health itselfa complex
system that requires a holistic model. Until vasgantly, medical doctors did not receive much
training along these lines. The Western medicalehaas originally based on a reductionistic
view of systems. As explained by Ahn, Tewari, Pa®®hillips (2006),

This approach can be described as one of “dividecanquer,” and it is rooted in
the assumption that complex problems are solvaptiividing them into smaller,
simpler, and thus more tractable units. Becausertheesses are “reduced” into
more basic units, this approach has been termedi¢t®nism” and has been the
predominant paradigm of science over the past embucies. Reductionism
pervades the medical sciences and affects the wajiagnose, treat, and prevent
diseases. While it has been responsible for tremeduccesses in modern
medicine, there are limits to reductionism, andk@rnative explanation must be
sought to complement it.

The alternative explanation that has received nmecént attention, due to
systems biology, is the systems perspective. Rétlaardividing a complex
problem into its component parts, the systems petsg appreciates the holistic
and composite characteristics of a problem anduetes the problem with the use
of computational and mathematical tools...

While the field of systems biology is young, it Haeen received with
substantial enthusiasm. Many believe that, witleosystem-level understanding,
the benefits of the genomic information cannotudly frealized. The perceived
importance of this understanding is reflected mitivestments made by major
academic and industrial centers within the pastyears (para. 1-2; 21).

Reductionistic approaches, from a systems biolaygpective, will neglect at least one
aspect of diversity or adaptation. The limits fabgdhe current medical model are usually
related to the latter—adaptation. Conversely, radaistic approaches are very capable at
finding solutions to problems that do not requit@gh need for taking adaptation into account.

This is why the Western medical model finds its treagcess in treatingcuteillness.
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Neglecting Adaptation

To illustrate, for bacterial meningitis, antibiatiare prescribed (Chaudhuri, 2008)
because they are needed to treat an acute antrgatening infection of the brain’s surrounding
tissue. The antibiotic will not be effective atliig the infection unless enough is prescribed. On
the other hand, massive dosages could cause tleatatexperience significant side effects.
The solution will be a dosage of antibiotic (Greehi+biotikos “against life”) that sufficiently
destroys the lives of the bacteria without comping the patient’s own life. The problem can

be graphed as a landscdpe:

Figure 6: Representation of Proper Dosage of Antibiotic

Physical Health

< Antibiotic > Antibiotic

In contrast to the landscapes depicted in Figu4sthis particular “mountain” was more
challenging to find because it was part of a vargé, rugged landscape. For the doctor, it was
like trying to find the highest peak on a landsctyze stretched for miles. This is because the
human body has a vast number of components. Thigons to be solved (in this case:
headache, neck stiffness, and fever) could have taesed by many different physical factors.

To verify the right mountain to conquer, fortungttie climber (the doctor) was able to use a

" In theory, the landscape’s peak will have a d&fiapex. In practice, this peak is more bluntetibaic
dosage does not require perfect calibration (DB®&yer, personal communication, 2012).
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GPS (blood test or spinal tap) to identify (diageahe highest mountain (the meningitis
bacteria).

Nevertheless, because it was an acute problemy#ssot a dancing landscape. In the
case of life-threatening and other acute ilinekspagh the symptomatology observed is an
emergent whole, the problem itself can be statetie@salue of a function onragged
landscape.

When solutions designed for rugged landscape prbbre applied indefinitely to
dancing landscape problems (like chronic illnetfg),net effect may be counterproductive. For
example, long-term use of antibiotics will leadystrointestinal dysbiosis (a gut flora
imbalance caused by the death of beneficial guafland antibiotic resistance (Katz, Lynch, &
Littenberg, 1996; Baxter, Ray, & Fireman, 2008)e3& phenomena are the result of adaptation
within the system over time. Bacterial mutationshimi the body and the changing balance of
gastrointestinal ecosystems are the unintendedisaegunot taking adaptation into consideration.

Stated another way, adaptation requires signifitarg. Thus, neglecting adaptation in
one’s approach to acute illness is not detrimeAtalite illness (meaning rapid onset, short
course, or extreme severity) is rightly viewed gga@blem occurring on a landscape of small
time interval. Small time intervals do not facitéasignificant adaptation between components in
a system (short-term use of antibiotics is unlikelgause significant side effects). Larger time
intervals, or multiple rounds of small time intelsjawill facilitate significantly higher
adaptation, as in the examples above (mutatiordgsbliosis). Although properly viewed as a
rugged landscape that will dance over the coursengf, the acute problem itself can be graphed

as the value of a function on a landscape thasl#o& component of adaptation.
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In the face of chronic or slowly progressing illegsowever, the time interval of the
problem is increased, which forces us to find sohg that will be effective on a continuously
adapting landscape.

Neglecting Diversity

On the other hand, treatments ttrgtto address problems on dancing landscapes can also
err by not fully taking diversity into consideratioOne of these errors is neglectohgmamic
states of equilibriuma homeostasis mode created by diverse comporidrgsesult is
intervening when problems may actually be nonertst®ne example of this is the growing
concern that increasing use of blood pressure ragditis not actually decreasing risk of
coronary heart disease in many patients. Ahn,.¢2@06) explain,

Because reductionism often disregards the dynamtecactions between parts,
the system is often depicted as a collection dgicstamponents. Consequently,
emphasis is placed on static stability/normal rareged not on dynamic stable
states, such as oscillatory or chaotic (seemirggigom but deterministic)
behavior. Circadian rhythms are an example of lag¢oily behavior, and complex
heart rate variability is an example of chaoticdebr. Failure to include these
dynamic states in the homeostasis model may leaddtments that are either
ineffective or even detrimental.

Since disease cannot always be predicted withiogridealth
professionals must identify and modify risk factofee common,
unidimensional, “one-risk factor to one-diseasgirapch used in medical
epidemiology, however, has certain limitations.

An example is hypertension, a known risk factordoronary heart
disease. Guidelines suggest pharmacological agstyie treatment for individuals
with systolic blood pressure greater than 140. Strstegy is supported by
evidence from the Framingham Study, which showadrien between 35 and 64
years of age with systolic blood pressures grahtar 140 were twice as likely to
develop heart disease as compared to individuakssystolic blood pressure less
than 140. However, given that nearly 70% of the Aca® population is not
affected by hypertension, up to 30% of coronargrartlisease develops in
individuals with normal blood pressure. Conceivablyarge number of people at
small risk may give rise to more cases of diselage & small number of people at
high risk. This observation is termed the prevenparadox.

To capture these missed cardiac events, the naao@lrse is to
progressively lower the blood pressure threshaldréatment. Consequently, the
Joint National Committee on Prevention, DetectiEvaluation, and Treatment of
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High Blood Pressure lowered its initial diastollodd pressure threshold of 105

in 1977 to 90 in 1980, to 85 (for high normal) @92, and to 80 (for

prehypertension) in 2003. The cost of such a gyatethe unnecessary treatment

of individuals who wouldn’t have developed corondigease in the first place.

This problem originates from the constraints implisg a one-risk to one-disease

analysis and the inability to work with multipleskifactors and calculate their

collective influences. If a more multidimensionabéytical method were used,

then more precise risk projections for individuedsild be devised (“Current

Medical Science” section, para. 6-9).

Application to Psychopathology

These principles, regarding diversity and adaptattan also be applied to
psychopathology and to decisions regarding theotipsychotropic medication. Is the
psychopathology in question of rapid onset, a stautse, extreme severity, or a meaningful
indicator of future acute pathology? Or is the peymathology of slow onset, chronic, low
severity, or simply the product of dynamic statesquilibrium that cannot be accounted for
using unidimensional assessments?

As in the antibiotic example above, adaptation nestaken into account when long-
term use of psychotropic medication is considevédat long-term effects will this medication
have? Will neurotransmitter imbalances become tagsti$o the corrective psychopharmaceutical
over time? From a holistic approach, taking ditgrand adaptation into consideration, these
guestions need to be asked.

Sometimes strategies that work for the short-teftihnet work well for the long-term.
Though it works well for the short-term, continuittgapply additives and patches to a blown
gasket will cause the system to become increasinggker. Recall that tightening compression
bolts on a gasket will not work forever. Eventudhe underlying problem needs to be addressed
(new packing gland needs to be installed).

Though politically incorrect, it is interesting thae sometimes speak of those with

mental disorders as ones who have “blown a gasWétdt do we mean by this? Simply put,
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something is not functioning correctly in the perscsystem. Short-term psychopharmaceutical
solutions can often be applied temporarily withsighificant side effects. In fact, such measures
may be required indefinitely if the system is seyedamaged. However, no matter how
damaged the system, it is still wise to addressititeerlying neurology and retool if the patient
is willing.
System Retooling

Retooling is never easy and often takes longer psgnhopharmaceuticals. It is almost
always easier and quicker to apply short-term fixmsnvever, just as a train’s engine sometimes
requires obtaining raw material to manufacture geskets, sometimes an individual’'s body
requires the raw material to manufacture new neamsmitters. This may involve dietary
changes, neurosubstrate loading, and natural metfateuronal enzyme modulation as
opposed to pharmaceutical methods of reuptakeitidnand receptor modification (agonists
and antagonists). These will be covered in detadl the next three chapters, as we examine the
complex psychoneuroimmunological system.

Compared to macroscopic problems, mapping the tapdsof neurotransmitter
imbalances is often quite difficult due to the m&ropic components. However, we have a tool
available now that greatly aids in this process.Wilereview this tool in the next chapter, as we

look at recent advances in neurotransmitter arglysi
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CHAPTER 4: RECENT DEVELOPMENTS IN NEUROTRANSMITTER ANALYSIS
Basic Neuroanatomy

The nervous system consists of two main divisitims:central nervous system (brain and
spinal cord) and the peripheral nervous systenvéseoutside the brain and spinal cord). The
central nervous system receives input about thg’baaternal and external environment from
the peripheral nervous system. The peripheral gghdr be dived into two categories: somatic
and autonomic. The autonomic regulates all ourevadunctions: heart rate, metabolism, sexual
arousal, perspiration rate, pupil dilation, ethif(gs, to some degree, that we can’t control). The
autonomic can further be divided into the sympatheatd parasympathetic branches. The
sympathetic mobilizes energy and is sometimesneddo as the “fight or flight” response. The
other branch, the parasympathetic, acts to conggr@y and is sometimes called the “rest and
digest” response (Sherwood, 2013).

How do the various components of this complex sgstemmunicate with each other?
Signals are transmitted by specialized cells calkarons. Neurons, in turn, communicate with
each other via chemicals called neurotransmitiédre.neurotransmitters are released from their
storage vesicles in a presynaptic neuron, intcaaespalled the synapse, before being absorbed
by a postsynaptic neuron’s membrane. It is thissimassion, at the microscopic level, that
facilitates communication within the nervous sysisra whole.

Applying Emergence to Neurotransmitter Values & Synptomatology

It has long been known that neurotransmitter ini@da accompany psychopathology.
However, which specific neurotransmitters are dutadance? The science of psychiatry has
historically been a guessing game concerning whelrotransmitters are deficient or excessive.

Unlike any other medical specialty, most psychsa$rdo not run tests on the system they are
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treating. This is akin to the mountain climber tigyito find the highest point on a vast landscape
without a GPS or other surveying tools. Like a dlenwho only eyeballs the landscape needing
to be conquered, a psychiatrist who guesses abmansmitter values based on symptomatology
alone is more easily led astray. This is becausggymatology is emergent—it can be created
by diverse components.

Stated another way, diverse neurotransmitter inmgais can result in the same
symptomatology. For example, the symptomatologgegfression could be caused by excessive
norepinephrine and cortisol (Hughes, Watkins, Blothal, Kuhn, & Sherwood, 2004), deficient
serotonin (aan het Rot, Mathew, & Charney, 2008)ntalances in the glutamatergic system
(Palucha, Braski, Lenda, & Pilc, 2010). Three different peoya# presenting depression, could
have different imbalances.

How do researchers determine these correlationgeleet symptomatology and
neurotransmitter values? They use a test cakenlotransmitter analysiS here are several such
tests, some of which are very expensive and soatetk not very effective. However, there is
one test that shows much promise for clinical tytiliLet us review these analysis methods.
Neurotransmitter Analysis

Neurotransmitters are present in several biologiahktances including urine, blood, and
cerebral spinal fluid. However, collections of biband cerebral spinal fluid are only a
measurement of what is present at the moment atmn. These methods often lead to
unpredictably exaggerated values. The stressfur@alf the procedure spikes neurotransmitter
values in some patients (Nigrovic, McQueen, & Nean2007). As a result, there is, as of yet,
no established clinically relevant lab ranges fase fluids (Okumura, Nakajima, Matsuoka, &

Takamatsu, 1997). Urinary measurement, on the tidued, is a non-invasive collection
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procedure, a sample that is representative of &248ne interval, and now has established,
clinically relevant lab ranges (NeuroScience, 2012)

Even though urinary testing is not a direct meastficentral nervous system (CNS)
activity, as cerebral spinal fluid is, the litensishows that an increasing number of researchers
are favoring its usage. Concerning dopamine, Catral, (2004) explain,

Although dopamine and its metabolites excretethéurine could perhaps come from

sources other than the central nervous systeninfisf other studies support the

assumption that reduced excretion of urinary doparmdicates a decreased activity of

the central dopaminergic system (p. 164).

It is becoming clear that transport mechanisms extsch shuttle intact
neurotransmitters from the CNS to the peripheralmgs system (Hawkins, O’Kane, Simpson,

& Vifia, 2006). These intact neurotransmitters arenéually expelled into the urine via two
methods called glomerular filtration and renal tiabsecretion (Grindemann, et al., 1998; Marc,
Ailts, Campeau, Bull, & Olson, 201%).

This relationship between urinary neurotransmitdeels to CNS neurotransmitter levels

was demonstrated in a 2004 study authored by Lynlie&k, Welshhans, Pallas, & Katz,

8 This is another example of a complex system irliclvadaptation must be taken into account. Marc,
Ailts, Campeau, Bull, & Olson (2011) explain, “Qifating neurotransmitters are filtered from the dibgy
nephrons, the functional units in the kidneys, smlsequently excreted in the urine (Moleman efl@b?2). Studies
have identified the presence of neurotransmittespart molecules on nephrons that move neurotratesmirom
the extracellular space to abolish their biologaetions and actively excrete them in the urine &faand Kuhar,
1993; Grundemann et al., 1998, 1997; Chen et@b42Hayer-Zillgen et al., 2002; Kopp et al., 1988nong
these, the organic cation transporters (OCTs)mapeiitant facilitators of electrogenic uptake of #roations such
as drugs, xenobiotics, and endogenous compoundbriehDA, NE, E, serotonin, histamine, and tyrag)ifrom
the circulation, and are present in proximal conted tubules of the nephrons (Grundemann et &8;1Rarbach
et al., 2000). A notable property of OCTs is thaaantration dependent reversibility of the transpaection
thereby facilitating the bidirectional transportasfjanic cations (Busch et al., 1998; Gorbouleal et1997; Kekuda
et al., 1998; Koepsell et al., 1999)" (p. 637).

Because of this, it seems there is bidirectionapéation of neurotransmitters into and out of tluméy.
So, if concentrations are higher in the urine timatine bloodstream, neurotransmitters will be takaok into the
blood from the urine; and vice versa. Perhapspiesindividuals, these transporters may not fungtimperly (due
to heavy metals, etc.). However, if an individud&iidneys are working properly, the urine will bg@od marker
because it will parallel neurotransmitter level®ther areas of the body, including the CNS andrent
(gastrointestinal) nervous system (Dr. Y. Berrysp@al communication, 2012).
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We found that the time course of changes in 5-HsEPdtonin precursor], 5-HT
[serotonin], and 5-HIAA [serotonin metabolite] imet urine mirrored the time course of
immunoreactivity in the SNC [substantia nigra payspacta, a midbrain structure].

These metabolites increased rapidly and returnéageline values within 24 h (p. 137).

Having established the sensitivity of urinary tegtio CNS neurotransmitter activity, let
us now consider its specificity. Wheresensitivityasks the question, “Does the test measure
what it claims to measure?” and evaluates the ptigmoof actual positives which are correctly
identified, specificityasks the question, “How well does the test measte it claims to
measure?” and evaluates the proportion of negatwish are correctly identified.

The specificity of testing results depends on wiainhlysis method is used. In the short
history of neurotransmitter analysis (about 60 ggaeveral methods have been used including
colorimetric and fluorescence-based measurememthvidoth lacked specificity (Kagedal and
Goldstein, 1988). As the technology of urinary geel progressed, a method known as high-
performance liquid chromatography (HPLC) came ttheefavored approach. It offers increased
specificity, but is often time-consuming and sigsahtly more expensive than colorimetric and
fluorescence-based measurement (Westermann, Haiskei & Salewski, 2002).

ELISA Technology

Enzyme-linked-immunosorbent assay (ELISA) technplogs combined the advantages

of high throughput, reasonable cost, and a highedegf sensitivity and specificity.

° ELISA works by coating a microplate (a flat platigh multiple “wells,” used as small test tubes}iwan
antigen. A specific amount of urine is then addethe microplate. The urine contains neurotransnsittas well as
various other proteins. Once the urine is in theraglate, an antibody—specific to the neurotrang&mitf
interest—is added. This antibody will bind to treurotransmitters that are floating generally inglete, and also
to the neurotransmitters coated on the plate. &$teig only interested in detecting the amountoafrtal antibody to
the latter—those that are coated on the plate.efectl these antibodies, a second antibody is attbdee
microplate. This antibody recognizes the firstlamdiy that was added. A chelometric method (noketednfused
with colorimetric) is used for calculating the sifiecamount of bound antibody. Higher levels of bdwantibodies
represent lower levels of neurotransmitters inutiee. This is because fewer antibodies becamedtuthe
neurotransmitter in question floating in the midede (Huisman, Wynveen, Nichkova, & Kellermann, @n1
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Consequently, ELISA is rapidly becoming the preddrmethod of both academic and clinical
neurotransmitter testing (Francis, Pickerodt, SakewBoemke, & Hohne, 2010).

ELISA’s urinary neurotransmitter specificity wadidated in 2010 by Huisman,
Wynveen, & Setter: “Antibodies displayed high sfiietty...[to the specific neurotransmitters in
guestion], but not to closely related conjugatedam@lites, precursors, pharmaceuticals,
agonists, antagonists, or free neuro-active hap{pnd). For example, when dopamine was
measured in this study, sequentially diluted sohgiwere added to an assay of other similar
neurotransmitters (TG-dopamine, BSA-DOPAC, TG-epmie, TG-norepinephrine, TG-
glycine, and TG-ethanolamine) with no cross-redtgtiv

In other words, the tesbrrectlydid not measure the molecules it was hypothesinéd n
to measure. ELISA’s specificity was also validait@@010 by another study showing intra-assay
precision rates between 3.9% and 6.5% CV (coeffiaé¢ variance), well within the accepted
limit of 20% for immunoassay reliability. Inter-assreproducibility was also very precise, with
CVs between 5.1% and 9.2% (Huisman, Wynveen, Nichk& Kellermann, 2010).

Having addressed the analytical validity (sengiiand specificity) of ELISA urinary
neurotransmitter testing, we must also considesliscal validity. We must look at how an
individual patient’s neurotransmitters vary ovendi Will a person’s levels be fairly consistent
from one day to the next? If they fluctuate toondasically, there would be little point in
testing it.

A recent study usinBharmasan Lab@volved 66 individuals who collected two urine
samples ranging from 3 days to 3 weeks betweeratmhs (NeuroScience, 2012). The purpose
of the study was to determine the degree of vaeidmetween individual baseline urinary

neurotransmitter measurements over selected timegaA paired t-test for epinephrine
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excretion consistency found a p-value of 0.5378iceting no statistical difference between the
two collection sample values. Similarly, a pairgdsdt for serotonin excretion consistency found
a p-value of 0.9047 (anything above 0.5 shows atssital difference). In basic terms, none of
the test subjects had significant fluctuationsennotransmitter levels—at least over the course
of 3 weeks. It seems that urinary neurotransmiigtegls are relatively stable over time.
Diagnostic Tool or Functional Biomarker?

Having demonstrated the sensitivity, specificityd Zlinical validity of ELISA urinary
neurotransmitter testing, tlakagnosticcapacity of this test remains open to questionthién
research should be conducted on the correlatiomdast CNS neurotransmitter values to
symptomatology and whole-body neurotransmitter eglio symptomatology. Recall that
urinary testing gives whole-body neurotransmitt@iues as opposed to strictly CNS values.

ELISA urinary neurotransmitter testing may be hasterstood as a functional
biomarker. Atkinson, et al. (2001) define a bionedrés “a characteristic that is objectively
measured as an indicator of normal biologic proeggsathogenic processes, or pharmacologic
responses to a therapeutic intervention” (Defingigection, para. 2). Truly diagnostic
biomarkers directly test for disease (e.g. a thco#ture for strep infectionfrunctional
biomarkers, on the other hand, are indicators ahabbiologic processes (cholesterol, vitamin
D, etc.). Kahane (2009) explains further,

Overall, urinary neurotransmitter analysis can lseful tool in any clinical

practice dealing with psychiatric disorders. Clgantsearch supports the clinical

relevance of urinary monoamine measurements, atidtia@ advent of improved

laboratory techniques, the cost of the testingsigsficantly decreased along

with the time it takes to run the laboratory anelybk addition, other

neurotransmitters such as glutamate, gamma-amipabacid (GABA),

histamine, glycine, and taurine are being measwrddhigh specificity and

selectivity. If we consider the established craeequired for a biomarker to

correspond to or indicate psychiatric symptomsjam neurotransmitter analysis
meets these necessary requirements. It is costtigetimely, non-invasive (to
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ensure patient compliance), and can easily be pacated into any clinical
practice. Objectivity is essential to treating pats with psychiatric disorders.
Medical history and DSM-IV criteria may suffice ftite diagnosis of psychiatric
disorders (Maj et al. 1999; Maj et al. 2000); hoerthe heterogeneity of patient
biochemistry can decrease successful treatmenvimat¢Schwarz and Bahn
2008). Neuropsychiatric biomarkers may aid in datemng successful treatment
regimens based on patient biochemistry rather siraply relying on standard
diagnostic protocols (p. 71).

As discussed earlier regarding the functional bidkaaof hypertension (see pp. 25-26),
these values cannot be unidimensionally appliemitcent or potential pathology states (whereas
diagnostic tests can be, to a greater degree).AtdSting should be understood appropriately as
a functional biomarker, taking dynamic states afildgrium into consideration. Even so, such
testing can still provide significant clinical dateon for neurotransmitter modification. Testing
provides more accuracy to clinicians when assessngotransmitter deficiencies and excesses.
Testing also providegatientswith tangible proof of pathology and incentive &mmplying with
therapeutic interventions. Finally, periodic tegtprovides a monitor of intervention
effectiveness. Alilts, J., Aillts, D., & Bull (200€pbnclude,

The current body of literature provides evideng tirinary neurotransmitter
testing has a place in clinical practice as a biteraof nervous system function.
Studies have demonstrated intact neurotransmigtesport out of the CNS, into
the periphery, via blood-brain barrier transport&snal filtration of
neurotransmitters via specific transporters is weltumented. Researchers have
provided examples of urinary neurotransmitter mesments that correlate with
CNS tissue concentrations. Lastly, a growing boldgvidence exists that
associates urinary neurotransmitter output withhowesr clinical conditions,
correlates values with therapeutic effectivenesd,alows clinicians to make
more informed decisions.

Questions surrounding the source of neurotransmiitethe urine become
irrelevant in light of the correlations betweemary excretion and various
conditions. The studies cited offer a compellinguament that urinary
neurotransmitter testing improves the ability afiaician to make an informed
decision, based on empirical evidence, in first linerapeutic choices that will
improve outcomes (p. 5).
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Just as GPS technology slowly improved during Wentieth century and became more
widely available, tests for assessing neurotrarieminbalance have slowly improved and are
no longer limited to the academic realm. With thieaduction of ELISA technology, and the
growing body of research showing the clinical tibf urinary testing, it will not be very long
before such testing is widely used by mental hgaitiiessionals.

However, diagnosis is only the tip of the icebdrige real challenge lies in finding

effective treatments for neurotransmitteodification
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CHAPTER 5: PSYCHOPHARMACOLOGICAL AGENTS AND MECHANI SMS
OF ACTION
The Problem to be Solved

Having discovered the global peak on a landscapgh@matically, or in real life), this
does not mean we are done solving the problem. @erdeave surveyed the patient’s landscape
with our GPS (neurotransmitter testing), how aregeig to climb to the global peak? Many
psychopharmaceuticals are remarkably effective. @@ the problem is that if a process we
use to scale the landscape is too “heavy,” it nfe@nge the very landscape itself. Climbing to
the highest point on a landscape for the shortstenty to find that in the long run you are at a
lower place than before, is a self-defeating precEer example, concerning antidepressants,
Jackson (2005) finds that,

Antidepressants have also been linked to a vaoieglaptations which may be

chronically pathogenic. These long term effectfuide changes in gene

expression, changes in cell function and structamd, changes in the homeostasis

and allostatic capacities of the neuroendocringegys.A significant body of

research suggest that antidepressants may redaitantpnterm capacity of the

brain to autoregulate (self-regulate) neurotranemgystems (pp. 84-85).

The pathology of depression has been researcheddioy years. Many different genetic
abnormalities, combined with environmental factai, accelerate neurotransmitter turnover. It
is this accelerated turnover that eventually cadséisiency. In optimal mental health, synapses
are populated and storage vesicles in presynagtioons are full. But if the body cannot
replenish its storage vesicles, symptoms will begiarise (Bymaster, McNamara, & Tran,
2003).

When evaluating someone’s depression, we mustreéutaot to view the problem

reductionistically. She may not necessarily hapeadlem with sin or demonic attack. She could

primarily be suffering from genetic weakness coredimwith other physical factors. Certainly,
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prayer is still indicated when the root cause dfesing is physical. This seems to be the thrust
of 2 Chronicles 16:12, regarding King Asa: “Though disease was severe, even in his illness
he did not seek help from the Lord, but only frdra physicians...Asa died and rested with his
fathers.” However, this passage does not prechel@se of substances for healing. Otherwise,
why would Paul have recommended to Timothy, “Stopking only water, and use a little wine
because of your stomach and your frequent illné3g@sTim. 5:23). From a physical
perspective, how can we heal a person with depletedotransmitter levels?
Solution #1: Reuptake Inhibitors

Commonly used drugs to address symptoms that fesaitneurotransmitter depletion
arereuptake inhibitorsAlso known as transporter blockers, these drogsmended to increase
synaptic levels of neurotransmitters by inhibitthgir reuptake back into presynaptic neurons.

SSRIs (selective serotonin reuptake inhibitorsgetfthe reuptake of serotonin, and
include trade names like Paxil and Celexa. SNRIso(snin-norepinephrine reuptake inhibitors),
such as Effexor and Cymbalta, affect both the raugbdf serotonin and norephinephrine. NDRIs
(norepinephrine-dopamine reuptake inhibitors), saslSurvector and Wellbutrin, affect both the
reuptake of norepinephrine and dopamine, and sRegarding a non-pharmaceutical agent of
reuptake inhibitionHypericum perforatun(St. John’s Wort) contains hyperforin and
adhyperforin, which are wide-spectrum inhibitorsaithe neurotransmitters listed above
(Chatterjee, Bhattacharya, Wonnemann, Singer, &éniil998). The effect of the recreational
drug, cocaine, is also a potent example of reuptakibition on the brain.

The use of reuptake inhibitors works well for thed-term. However, long-term use of
these agents will eventually lead to further depteif storage vesicles are not replenished. The

need to continually increase inhibitor dosage, @rehtual resistance to medications, is the result
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of not addressing the underlying deficiency. Thibeécause dllostatic load the physiological
consequences of chronic exposure to fluctuatingeazhtened neuroendocrine responses, over
the course of time (Taylor, 2009). As explainedlagkson (2005),

A growing body of research supports the hypothésisantidepressants worsen
the chronicity, if not severity, of depressive teats in many subjects. One
unintended consequence of pharmacotherapy apmelesthe induction of
protracted allostatic load (i.e. long-lasting chesgn cell receptor function,
effector system activity [activity of diverse moldes that, when bound to an
allosteric site of an enzyme, cause either an asg®r decrease in activity], and
gene expression). These maladaptive responsesoedetto the persistence of
minor symptoms, more sustained episodes of illres$,more frequent
relapses...

A British team of researchers investigated theltarm outcomes of 115
patients initially evaluated within 6 months of teset or relapse of a depressive
episode. After a mean interval of four months,ghgents were re-evaluated for
their response to treatment. At the start of tlta, t883% of the participants were
experiencing a first episode of major depressidnlen67% were experiencing a
relapse. Recovery rates for both groups variedrdoogto treatment...Of 44
patients who began the study in an unmedicatedittomdl6 received
antidepressants; 28 received no drugs or altematrdical (non-antidepressant)
therapies. Of the patients who received antidepréss30% recovered. Of the
patients who didahot receive antidepressants, 50% recovered. Even after
controlling for treatment compliance, and aftertcolfing for the severity,
duration, and type of depression (e.g. endogenounsuwrotic), antidepressants
were still associated with the worst clinical résijpp. 109-110).

Examples of alternative medical therapies (e.gramuibstrate loading) will be
reviewed shortly. First, we will consider anothenamon psychopharmaceutical
mechanism of action.
Solution #2: Receptor Modification

Sometimes a deficiency of neurotransmitters isti@tproblem. The problem may be an
excessivéevel of neurotransmitter activity. Receptor maxifion (of the postsynaptic neuron)
involves the mimicry, enhancement, or blockingha heurotransmitter binding process. Agents

in this class include agonists and antagonists.
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Antagonists (from the Greeantagonisgs. “opponent”), after binding to a receptor, do
not provoke a biological response themselves, lilutappose” neurotransmitters from binding
and havingheir effect. Pharmaceuticals include histamine antagensuch as Avanza (used for
depression) and Norflex (used to treat Parkinsps&rptonin antagonists, such as Sandomigran
(used for recurring migraines) and Periactin (Usechightmares related to PTSD); dopamine
antagonists, such as Serentil (used for schizogjrand Motilium (to control nausea), and
hundreds of others. Examples of non-pharmaceuitalgonists include L-theanine (a glutamate
antagonist found in green tea) and the PEA recepttagonist 4-amino-3-phenylbutyric acid
(Kimura, Ozeki, Juneja, & Ohira, 2006; Shulgina8&p

An agonist (from the Greekgonistes: “champion”) produces the opposite effect of an
antagonist. Whereas antagonists stop somethinghappening, agonists make something
happen. They usually mimic neurotransmitter actigind bind to specific receptors, resulting in
an action potential that is similar to the neunasraitter it is mimicking. Other agonists work by
enhancing the effect of neurotransmitters, reggiitman amplified effect that is greater than
either component could achieve on its own. Natexalmples of such agonists would include
supplements like taurine and herbal extracts afneah (GABA agonists). Pharmaceutical
GABA agonists include benzodiazepines, such as X@msed for panic and other anxiety
disorders) and Klonopin (also used anxiolyticaflg,well as for its anticonvulsant and hypnotic
properties).

Antipsychotic drugs come in both flavors—agonistd antagonists—and are now the
best-selling class of any pharmaceutical in Amemggaerating an annual revenue of $14.6
billion (Wilson, 2010). No longer are we reservihgse drugs for the treatment of psychosis;

they are increasingly being used in the managewnfamn-psychotic disorders.
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When weighing the impact of long-term use of psyatymc medication, we must recall
how adaptation works within systems and how thjgiap to the brain’s neuroplasticity (ability
to change). Concerning antipsychotics,

No discussion of antipsychotic effects would be ptate without mentioning the
structural changesvhich accompany prolonged treatment. As neurosisien
have only recently emphasized, drug therapies atieonly the function
[communication via neurotransmitters] but alsodhatomy..A substantial
volume of research supports the concern that amiyegic medications are
potentially very toxic to the brain.

Animal research has permitted the manipulationabsgrvation of drug-
induced changes in neuroanatomy, without the confimg influence of pre-
existing neuropsychiatric conditions. Based updlulze analyses of tissue
samples from monkeys and rats, antipsychotics repeatedly shown to alter the
size, density, and properties of the neurons aiad lgbllowing chronic exposure
to neuroleptics [antipsychotics], rat brains haveven consistent reductions in
neuronal density within the striatum (due to neatdoss or striatal enlargement),
as well as alterations in the structure and praggedf synapses within the
striatum and the frontal cortex. Some, but notdadlthese changes have persisted
even after medication consumption stopped. Whilefestudies have been
conducted in primates, architectural changes haee hoted there, as well. In a
study of rhesus monkeys which examined cellulangka after six months of
exposure to antipsychotic drugs (typical and aipiglial cells were found to
proliferate, and the prefrontal cortex became $iicanitly enlarged...

In what may be the only published [human] studgdmpare brain tissue
from medicated and unmedicated subjects, Jelliregeorted the
neuropathological findings of 56 individuals whadizeen diagnosed with
schizophrenia. Post-mortem analyses reveled soginfienlargement and scarring
in the caudate of the chronically neuroleptized488ith gliosis and swelling in
large neurons) versus 4% of the subjects who haiea treatment with
antipsychotic drugs (Jackson, 2005, pp. 179-181).

Solution #3: Neurosubstrate Loading

By far the safest, and potentially most curatiberapeutic method of
psychopharmacological action is through the usspetific amino acids as precursors for
neurotransmitter synthesis. Agents that fall witthis category can usually be obtained without

a prescription.
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Most of the primary neurotransmitters in the CNSstrhe synthesized from essential
amino acids ingested in the diet; this is why they called “essential.” In the absence of either
sufficient dietary intake or absorption of thesdraacids, substrate loading via
supplementation can be employed to enhance thbesjatof specific neurotransmitters. In this
process, orally ingested amino acid substrategsréed into circulation, shuttled across the
blood-brain barrier via various transport mechasisamd diffuses into neurons for use. Inside
the neurons, enzymes facilitate the conversiomoha acids into active neurotransmitters
(NeuroScience, 2012).

Commonly employed substrates to enhance synthetigiorespective
neurotransmitters include the use of tryptophanmkI P to serotonin (for sleep disorders,
eating disorders, depression, situational anx@D, etc.); and tyrosine and L-dopa to
dopamine (for addiction, Parkinson'’s, etc.), to rgost a few (Braverman, 2004). Regarding
Parkinson’s, one pharmaceutical substrate loadyegtas Levadopa—simply a purified form of
L-dopa. The safety and efficacy of substrate logdaspecially using naturally derived substrate,
has been repeatedly demonstrated (Turner, LoftBlagkwell, 2006).

Solution #4: Degrading Neuronal Enzyme Modulation

For many individuals, providing the substrate almneot effective enough. This is
because neurotransmitter synthesis pathways amengedty complex. Certain enzymes are
responsible for the synthetic process. These rim are facilitated by still other cofactors.
Mineral and vitamin depletion will often be ratealting steps of conversion. For example, in the
case of serotonin, tryptophan must first be comeetd 5-hydroxytryptophan via the enzyme
tryptophan hydroxylase. 5-hydroxytryptophan, imtwequires an enzyme called aromatic |-

amino acid decarboxylase, combined with vitamins BB, folate, and magnesium in order to
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finally manufacture serotonin (Burns, Brett, Olvamm Nagatsu, Lee, & Williams, 1996). For
this reason, supplementation of all these is afetessary to support proper synthesis until the
body begins to autoregulate with more efficiency.

As another example, pyridoxal phosphate (the adtin of vitamin B6) is a required
cofactor for the decarboxylation reactions of arbla-amino acid decarboxylase (AAAD). In
turn, AAAD’s decarboxylation reactions facilitateetconversion of L-dopa to dopamine, as well
as 5-HTP to serotonin, and tryptophan to tryptamifany individuals who are deficient in
AAAD have single nucleotide polymorphisms and otemiations of a gene that encodes this
enzyme. Thus, they may require more vitamin B6 thanaverage person to facilitate
decarboxylation reactions (Scherer, McPherson, Wigsn8& Marsh, 1992; Lauritsen, Borglum,
Betancur, Philippe, Kruse, Leboyer, & Ewald, 2002).

For patients with enzymic genetic abnormalities, ridpidly growing field of epigenetics
holds much promise. This is the study of functibne¢levant modifications to the genome that
do not involve a change in the nucleotide sequeBedain environmental factors have been
shown to “switch on” or “switch off” genes that cmusymptoms. Many environmental factors in
the diet can change gene expression or cellulargiiiee: food additives, food colorings, and
benzoate preservatives have been shown to inchgaseactivity, depression, and anxiety.
Phytic acid, lectins, caffeine, nicotine, and alglotan also interfere with neurotransmitter
synthesis dramatically in some individuals. Duehanges in the way these foods are produced
and processed, some people (especially childrematdolerate the gluten and casein proteins
found in whedf and dairy. Misdigested by the gastrointestinatesyss these proteins produce

morphine-like compounds and other potent neurottiat bypass the blood-brain barrier,

19 Researchers are currently attempting to recreatiert perennial strains of wheat that contain less
complex gluten proteins (Robins, 2007; Shwry, TathBarro, Barcelo, & Lazzeri, 1995).
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resulting in less than optimal brain function (WatsSmith, Sponaugle, & Jones, 2010; Hyman,

2009).

Even those without enzymic genetic abnormalitiescdien still deficient in vitamin and

mineral cofactors because their psychopathologgdrgiconsistent healthy eating habits. Brown

& Gerbarg (2012) explain,

Children and adults with below-normal levels ofesggl vitamins—B1, B6,
B12, folate, C, and D—may benefit from supplemeatatPeople with ADHD
often have suboptimal diets because they eithet Hame the organizational
ability to shop and cook properly, or they don’vedhe patience to sit and eat
regular meals. Moreover, their appetite may be mgged by stimulant
medications...A randomized, double-blind 3-month gtati245 children with
low serum levels of vitamin B or C found that treaht with vitamin
supplements reduced levels of aggression and ardidmehavior as well as
improving cognitive performance compared to placéb@0% of the children
given supplements, the mean IQ scores increasedih6 (Schoenthaler & Bier,
1999) (pp. 114-115).

Parents may consider such methods as first-liménrents because they are much safer

than stimulant medications. An increasing numbestoflies are revealing the long-term impact

of stimulant drugs. Even long after the child iEtbe medication, maladaptation persists in the

brain:

These structural changes include dendritic lengtigeand branching, and an
increase in the spine density of cells in key bragions (nucleus accumbens and
frontal cortex) associated with learning and addirctSince these anatomic
changes persist long after drug-taking has end@seéarchers speculate that they
may be the basis of the behavioral sensitizaticav{ng and addiction) and/or
psychotic features which emerge in some individdaléng periods of extended
drug abstinence. In animal studies, researchers &lgw found that stimulant-
induced changes in neuronal architecture intesgétte the acquisition of new
skills or behaviors...

Although stimulants have been prescribed to childinethe United States
for more than six decades, it appears that no asgbrformed an
epidemiological study which has followed subjeatsspectively through
adulthood in order to monitor specifically for theset of dopamine-related
neurological disease. Of particular concern arditisewhich arise in many
children during active treatment, due to disruptiondopamine transmission
within the basal ganglia (the movement centersiefarain). If chronic stimulant
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therapy during childhood or adolescence begetsgasaim gene expression and

neuronal connectivity within the nigrostriatal pattys, one must wonder about

the potential for these drugs to contribute to Padn’s disease or other

dyskinetic disorders with advancing age (Jacks6052pp. 267-268).

Because, as recently discovered, the heart hasplew nervous system of its own
(Wisneski & Anderson, 2009), another concern reiggrtbng-term use of stimulant medications
is heart disease. Between the years 1990-2000;H&Ben had to be hospitalized for heart
conditions (186 of whom died) due to stimulants (lwie 2009). What is the implication, long-
term, even for those not hospitalized? JacksongRO0ntinues,

Since animal studies have documented structuralgegsain the heart tissue

following treatment with stimulant drugs (e.g. ldlaemembrane accumulations

within the cells of the myocardium), one must wanaleout similar effects in

humans. In other words, the cardiac effects ofdtimbd medication might

manifest themselves in adulthood (similar to thiagled effects of anabolic

steroids) by contributing to the pathogenesis aficanyopathy, arrythmias, or

other forms of heart disease (p. 268).

A Complementary Approach

By comparison, neurosubstrate loading, enzyme nadidal, and supplementation of
other necessary cofactors for neurotransmittethggis do not pose the same risks (Ross, 2002),
nor are they mutually exclusive to the use of stamts and other medications. Though they may
take longer to effect change, holistic (also kn@srifunctional”) approaches can be combined
with the use of medication in acute situations.fadter the brain has regained its ability to
autoregulate to a higher degree, the medicationdeaemoved. Brown and Gerbarg (2012)
explain,

The relatively new field of complementary and aitgive medicine (CAM)

covers a wide range of biological, psychologicalj anind-body treatments that

can augment the benefits of prescription drugssamdetimes reduce or obviate

the need for those drugs. CAM therapies shoulddbsidered in every treatment

because, overall, they have fewer side effects dnags, and many actually have
additional health benefits. Concern about drug sitiects is one of the major
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issues driving consumers and clinicians to explloese promising new
nonpharmaceutical treatments (p. 3).

To summarize, the four primary psychopharmacoldgioats of intervention we have
covered are: reuptake inhibition, receptor modifaa substrate loading, and enzyme
modulation (these are illustrated in Figure 7). fEh@re many components to the nervous system
and many ways in which we can alter the brain—#itdy, or for worse. No doubt the years
ahead will inundate us with even more new findimgseuroscience and epigenetics. But one
principle seems here to stay: When prescribingt®mlis to problems, especially those of non-
acute nature, one needs to consider how the solwiibaffect the systenaver the course of
time

It should also be remembered that pharmaceutichhan-pharmaceutical solutions are
both to be found in the four mechanisms of actisiedl above. No single method or agent is
inherently evil, nor a “cure-all.” In fact, the Brbetween pharmaceutical and non-pharmaceutical
agents blurs with each passing year. Some of twemeon-pharmaceutical “nutraceuticals” are
extremely potent, and need to be used with as roagtion as pharmaceuticals (preferably under
the care of a clinician trained in psychopharmagy)olLastly, pharmaceutical tapering decisions
are required, in most statégincluding Michigan), to be overseen by a physicia

Having examined the physical dimension of psychuogagy now in detail, let us zoom

back out and try to apply some of this informatiora case study.

" Exceptions are Louisiana and New Mexico, wherepskpgists are given prescribing rights after
pursuing post-doctoral certification in psychophacalogy. Several other states, including Michigame,
considering bills that would allow psychologistsdper and prescribe psychotropic medications.
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Figure 7: Psychopharmacological Points of Intervention

© 2012 NeuroScience. www.neurorelief.com. Used daymssion.
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CHAPTER 6: CASE STUDY

Meet Bob

Bob is the struggling Christian man we met earlidrp dislikes his job and is often
angry toward his family. Based on his clinical ke#aand a neurotransmitter test, we know he has
a stressful career and a problem synthesizing@aro{both results of a fallen world). Even so,
the condition is not so severe that his volitiogase. It is clear that he still has a choice when
lashes out at others (result of the flesh). Furthecause of his continued anger and
unforgiveness toward his wife and daughter, we taassume the possibility of demonic attack
(result of the devil). Bob experiences a certaimam of gratification and relief after he has an
explosive episode. Later, however, he feels guailt shame, knowing that what he did was
hurtful. This has been going on for several yeldmvever, he does not know how to change.
The Physical Dimension

Without further genetic testing, we do not knowafieally why Bob has a problem
synthesizing serotonin. However, further testingas necessary. Though there can be many
reasons why the body has reduced synthesis cappsityhopharmacological agents will often
increase synaptic levels of serotonin regardlessaBse this is not an acute problem, Prozac and
Zoloft are not recommended because of the riskdef affects. These SSRIs could potentially
cause vomiting, nausea, insomnia, and diarrheaeshort-term and sexual dysfunction and
weight gain in the long-term (Hirschfeld, 2003)t tmmention long-term decline in CNS
autoregulation and protracted allostatic load.dadt substrate loading with tryptophan and 5-
HTP, as well as cofactors like pyridoxal phospl{tite active form of vitamin B6) for enhancing
decarboxylation reactions, is indicated.

Further, there may be other neurotransmitter inmzas. If the test shows excesses in his

glutamatergic system, it may be necessary to gwaidessed foods that contain glutamate. The
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FDA allows glutamate to be marketed under 30 défiéinnocent names such as “natural
flavorings” and “hydrolyzed protein.” For some pé&mphese agents can produce inflammation
in the body and the brain (Franco, et al., 200¢hPeo et al., 2007). This interferes with the
glutamate decarboxylase enzyme, elevating excitaflotamate levels (McElligott & Winter,
2009). Therefore, dietary changes may be recomnaeihderotonin support by itself does not
produce desired changes.

Environmental factors, like glutamate, can certab# a contributing factor to
intermittent explosive disorder. But so can unfeegiess. Sophisticated neuropsychological
experiments show that memories actually changevéhethe brain works. Wisneski and
Anderson (2005) describe the first of these expemtsi and the birth of a new field of research
calledpsychoneuroimmunology

In the past two decades, biomedical research rasgell our understanding of
body systems. It is now known that there is a cempletwork of feedback,
mediation, and modulation among the central andrewrhic nervous systems, the
endocrine system, the immune system, and the |ystsm. These systems,
which were previously considered pristinely indegiamt, in fact, interact on
myriad levels. PNI [psychoneuroimmunology] is camesl with the various
interactions among these body systems and proth@esnderpinnings of a
scientific explanation for what is commonly referte as the mind-body
connection.

In 1964, George Freeman Solomon wrote “Emotionsyuimity, and
Disease: A Speculative Theoretical Integration.this paper, Solomon first used
the termpsychoimmunologgnd introduced the concept of a medical link betwe
our emotions and immune systems (Solomon, 1964)915, Rober Ader
expanded on Solomon’s work and coined the tgsgthoneuroimmunology
During that same year, Ader and his colleaguesighdd the startling results of
their research on the conditioned immune respanagat population (Ader and
Cohen, 1975). The rats in the experimental groufewgected with
cyclophosphamide (an immunosuppressive agent) whilaltaneously being
given drinking water flavored with saccharin. Tlgsrwere later given only the
saccharin flavored water, but no cyclophosphamidethe researcher’s surprise
(not to mention the rest of the medical communityg, rats continued to evidence
immune suppression. This was the first documemntadele of Pavlovian
conditioning of the immune response (pp. XxVii-XRyvi
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In the same way that Pavlov eventually conditiodeds to salivate when they heard a
bell ring (even though there was no food), thesearchers conditioned rats to slowly die (some
of them did die) when they tasted the sweetenedreafain in the second experiment (even
though there was no poison). Extinction of the ¢comiged response in several of the rats did not
occur until it was too late. Their immunosuppressaod death was caused bynamory not an
extrinsic biological or chemical substance. Thievgs that reactivation of memories can actually
alter the neuroimmunological system at a subconsdevel.

What is the application of this to anger and unife¥gess? When someone holds onto
these memories, they are continuing to have awctedfethe brain—changing neurotransmitter
and immune system levels, long after the stressphysically present and producing its effect.
Furthermore, just as the rats were allowed to rettoiifull health in between the two
experiments, sometimes individuals can go for ybata/een stressors in perfect mental health.
When stressors from long ago (e.g. childhood néglememories of a domineering authority
figure) are reactivated later in life (now Bob lzalsoss at work that demeans him and treats him
like his father did), these begin to impact neugglat a subconscious level. While a rat’s brain
is probably not capable of benefiting from cograttherapy, a human brain can begin to be
restored through cognitive interventions. By be@agrto resolve Bob’s previous stressors in
childhood, a therapist can actually change the lwsayprain works.

The Emotional Dimension

Now we have begun to move into the emotional dinoensf Bob’s psychopathology.
Therapy addressing his past stressors will ceptdialhelpful. However, if the therapist’'s
“homework” for the client only includes such things working on assertiveness skills, writing a

seething letter and throwing it away, or punchingliaw, these will not address Bob’s
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underlying anger and unforgiveness. They are thatiemal equivalent of Zoloft or Prozac. If
you need to punch a pillow, go ahead and do it.tBatfs not going to fix your underlying
problem. Many counselors do not ever get arourdetding with sin. Instead, coping
mechanism after coping mechanism is applied. Bkin to continually applying patches on an
inefficient system without ever addressing its utyileg cause.

When sin (unforgiveness) finally is addressed, B@y begin to present denial,
rationalization, or projection. He may even citei@are to defend his anger: “Hate what is evil”
(Rom. 12:9) and “To fear the Lord is to hate e{#tov. 8:13). Whether such defense
mechanisms are instigated demonically or not,stigly similar to Satan’s use of Scripture in
an attempt to lead Jesus into sin. A Christianaghist, when working with a client who believes
in the truth of the Bible, can do as Jesus did. &meshow how these Scriptures are true, but
they are balanced by others on the subject. Yesyravéo hate what is evil. Yes, anger is not
necessarily sinful—but it can easily lead to sis.the ESV (a more literal translation) puts it:
“Be angry and do not simlo not let the sun go down on your anger” (EpB63

Didactic methods (i.e. teaching) can be helpfulsieme “Type A” personalities, but
Socratic approaches (i.e. guestioning) probablykvest for the majority of clients. A gentle
therapist can help a client think about:

e With whom am | angry?

e What do | gain by remaining angry?

e Am | viewing myself the way that God would see me?

e Do others see me the same way that God sees me?

e What about myself do | wish others understood cepted more?

e What do | like about myself, and why?
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e What does God like about me, and why?

e Is there anything that could make God love me |égs%here things in my life that

can grieve him?

e Without regard to how difficult it might be, whatexcific things do | think God wants

me to change (behaviors, beliefs, attitudes, eWwhy?

e For each of these, why have they not changed yet?

e What is the cost of not partnering with God to mtiese changes?

The Spiritual Dimension

At this point we are now moving into the spiritaiinension. So far we have seen how
short-term emotional and short-term physical sohsj that do not address underlying problems,
can leave a person even weaker and more depehdenbefore. Does this principle apply
equally to the spiritual dimension? It seems thdbes:

When an evil spirit comes out of a man, it goesulgh arid places seeking rest

and does not find it. Then it says, “I will retuimthe house | left.” When it

arrives, it finds the house unoccupied, swept chahput in order. Then it goes

and takes with it seven other spirits more wickehtitself, and they go in and

live there.And the final condition of that man is worse thhe first(Matt. 12:43-

45).

A man’stopos(“place” or “opportunity for influence”; see disssion on p. 7) is likened
to a house in this passage. For some reason, iltep@it (demon) that was occupying thapos
was forced to come out. From the context, we ddknotv exactly how this happened, except
that there was some kind of “cleansing” used orhthigse. Presumably, as long as this cleansing
was in effect, the demon did not want to come bBck.evil spirits do not like being outside
theirtopos(aka host) for long periods of time (v. 33; cf. &:31). As soon as the “cleansing”

agent was removed, the demons came back in greatdrvers. Though the house had been

cleansed, it was still unoccupied.
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What does this short parable have to teach us PoBeym the context, Jesus is
comparing the man®posto the generation of people during his ministryeanth. He says at
the end of the parable, “And the final conditiortlzdit man is worse than the fir§tat is how it
will be with this wicked generatidiv. 45). Many people were receiving the spiritbdssings
of Jesus’ earthly ministry (their houses were beilegnsed). And they were always clamoring
for more miracles (v. 38). Yet Jesus let them kifeery subtly, as always in his parables) that,
after he left, they would be even worse off thafolee—because their houses would still be
empty. They had experienced the blessings of clegnisut they had not invited God’s Spirit to
live in them. Especially when combined with Ephesid:26-27 (cf. 2 Cor. 2:10-11), we know
this state of affairs can take place, to some a@ggnethe life of a Christian. While a true
Christian must have some degree of the Holy Spiptesence in his life, some have “put out the
Spirit’s fire” (1 Th. 5:19). Even Christian leadesd “spiritual” people can open themselves to
attack in this way. Written for an audience of pest Alemayehu (2011) offers these insights:

The parable illustrates that the entrance of Jesasomeone’s life not only
drives out the evil power, but also purifies thespa. This is not nearly enough,
though. We need to comprehend the importance oémdmering that the house
representing the life of an individual should bearised but not empty.

When we attend revival meetings, we tend to expeeaeimilar outcomes.
Jesus drives out the evil powers in our lives,tbatfire of such revival can easily
go out, and we risk a worse condition. And thiglketo utter discouragement, and
we ask the familiar question “why?” Why does theaut of our revival meetings
seem so short lived? The answer? The house stanuty.€lhe house can be
cleansed and put in order during the revival buhe abode becomes empty
afterwards, chances are it will be repossessed.

And the latter condition will be worse than thenar.

How can this dangerous state be avoided? The siamgher is, Do not
leave the house empty. Cleansed of the evil sghetheart is clean, but do not
leave it empty—Ilet Jesus dwell in it as a permaoenupant of the heart. The
apostle Paul gives us a two-step action plan:

First, be filled with the Word. “Let the word of Christ dwell in you
richly” (Col. 3:16). This is a command—not an optid he following steps will
help us make this verse a living reality.
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1. Read and/or listen to the Word. The incarnatedMoat dwelt among
us must also dwell in us in the form of the inspi¥ord. Says the psalmist: I
have hidden your word in my heart that | might siotagainst you” (Ps. 119:11).
Without the Word of God and His commandments dwglin our hearts and
guiding the course of our lives, we are constaetlyosed to the danger of
coming under the influence of the evil one (see &m. 10:17; Rev. 1:3).

2. Study the Word in-depth. A deep and continuadigf the Word is
necessary so as to be filled with it; a superficealding or listening will not get us
very far (2 Tim. 2:15; Acts 17:11; Ps. 119:11). Jsob wrestled with the Angel
of the Lord and firmly declared that he would res\te Him until he received His
blessing, we should also struggle with the Wor&of until we clearly see Jesus
Christ and His purpose in our lives.

3. Obey the Word. We should not focus on Bible gtiadsatisfy our
curiosity, but rather to maintain a fulfilling rél@nship with Jesus. “If anyone
loves me,” said Jesus, “he will obey my teaching. Rather will love him, and
we will come to him and make our home with him”i{ddL4:23).

Second, “be filled with the Spirit” (Eph. 5:18). To avoid the risk of
leaving the house empty, the house should be filléla the Spirit..a Spirit-filled
Christian will join Paul in saying, “I have beerucified with Christ and | no
longer live, but Christ lives in me. The life | &un the body, I live by faith in the
Son of God, who loved me and gave himself for n@&él( 2:20).

Due to many strange practices ascribed to a filmth the Spirit, some
are afraid of it. However, fear should not leadaian unwise act of “throwing
out the baby with the bathwater.” The existencthefcounterfeit experiences
cannot be an excuse to forfeit the genuine gith€ Message of the Parable”
section, para. 1-10).

Alemayehu’s critique of this passage, and its apgilbn for today, is spiritually mindful
without being dramatic. While it is true that severnses of demonic possession can only be
resolved by prayer for deliverance and by demagticike (Mark 9:25-29), the overall thrust of
both the Old and the New Testament shows thatdivighteously is enough to keep demonic
activity at bay. As Grudem (1994) points out,

If we think of the overall emphasis of the New Baesént epistles, we realize that
very little space is given to discussing demontovéy in the lives of believers or
methods to resist and oppose such activity. Thehasip is on telling believers
not to sin but to live lives of righteousness...[lstsl several passages]

The preceding passages suggest, then, that wheseeisha pattern of
persistent sin in the life of a Christian in oneaor another, the primary
responsibility for that sin rests with the indivadChristian and his or her choices
to continue that wrongful pattern (see Rom. 6, egpl2-16; also Gal. 5:16-26).
Nevertheless, there could possibly be some demoftience contributing to and
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intensifying that sinful tendency. For a Christi@ho has prayed and struggled

for years to overcome a bad temper, for exampégetmight be a spirit of anger

that is one factor in that continued pattern of(pin. 420-423).

We do not want to err on either side of this daagsrspectrum. Satan would be happy
with either outcome. Either we can ignore him, degyis existence or his impact on our lives.
The other extreme is always being dependent orhantipiritual breakthrough” or “spiritual
deliverance,” without truly letting one’s life bé@nged by the Word of God and the Holy Spirit.
Going to revivals and praying with others will @@nly make an evil spirit want to leave and go
“through arid places seeking rest” because it dbéka being in the presence of God. However,
once this “cleansing” event is past and the hosistill “unoccupied,” there is nothing
preventing the evil spirit from returning. Thougle @o not understand why, somehow this gives
an evil spirit even greater license to bring otheits it. Prayers for deliverance will be a short-
term solution, but a long-term solution will requidealing with the underlying stA.

Bob will need to forgive his wife and daughter aagdent of his anger. Otherwise, no
matter how much prayer, or therapy, or medicineixetl, he is unlikely to improve very much.
Moore (2009) concludes:

Innumerable strongholds are connected to an umgriiss to forgive. Left

untreated, unforgiveness becomes spiritual cancedlovd sister or brother, the

bottom line is...unforgiveness makes us sick. Alwsyisitually. Often

emotionally. And, surprisingly often, physically. @20).

In this chapter, we have seen the result of Bobfengiveness in all three areas: It affects

relationships within his family, evil spirits ingrspiritual realm, and his own body’s nervous and

immune systems. Moreover, his diagnosis is alsatedeby a combination of serotonin

12| eaders in the “deliverance ministry” movementhaf 1970-1990s recognized that phenomena similar to
Matt. 12:43-45 was occurring in their ministry. Tiyh still incorporating prayer for deliverance itleir work,
they have also realized the need for repentansspénd proper biblical grounding, in the lifeab§everely demon
possessed individual (N. Manwiller, personal comimation, 2012). See Albright (1997) and Logan (1)9f@%
excellent practical theologies on the subject s&se demon possession.
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deficiency, excitatory glutamate levels, and mee®gubconsciously triggered by his current
work situation. All of these myriad interactiongWween components facilitate Bob’s intermittent

explosive episodes. Complex almost seems like derstatement’

13 Although outside our scope, the meta-analysisdisarder is also worth considering. In this cagey is
intermittent explosive disorder increasing in battults and children? This question borders on tilngysof
sociology, but answers would provide significargigit into how to treat the disorder. This questian be
approached from a complex systems model, especitiizing the concept of “tipping point”: the pdiat which
previously rare phenomena become rapidly and dieafigtmore common.

From a physical perspective, our suffering has dtarally changed. We no longer suffer from manyhef
physical diseases we used to. Yet, why is evergtfrimm serotonin deficiency and food intolerancésperger’s
and autism on the rise? For example, accordinggdDC (2012)1 in 88childrennow has an autism spectrum
disorder. Improved diagnoses cannot fully explhia increase. From an emotional perspective, whre lsame sins
become intolerable (e.g. slavery, discriminatidiildcabuse, etc.), while others are now acceptaf &lultery,
promiscuity, homosexuality, etc.)? From a spiritpfspective, why is our culture rapidly becomimgedntent with
cherished scientific theories and turning to Eassgiritual worldviews? These questions can alsadi¥essed
from a theologically integrated model utilizing tbencept of “tipping points” within complex systems
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CHAPTER SEVEN: THEOLOGY OF HOLISM
Etymology

The concepts of holism, emergence, and complermsgsare not really new.
Interestingly, the English word “holism” has a lonigtory and comes from the same root word
as “health” and “holy.” From the Gredélolos holism literally means that all components in a
system (of any kind) are present and working tateréealth. To be holy means “set apart for
the work of God.” Yet, it is difficult to be usedrfGod’s work when a person is not whole.
Indeed, as Sobel (2010) shows, if you researcletivesds’ etymology, “you will find yourself
in a historical hall of mirrors that reflects lingtically linked etymons. Holism, whole...holy ...
[and] healthare all part of an extended family stretching bimc&ncient Greece and Old
English” (para. 2).

Even going back to ancient Hebrew, the concepta/bble,” “health,” and “set apart”
are linked. In its very first use in history, thena holy is used to describe the “wholeness” of
creation week and the fact that it was “very goadhich is why God made it “set apart.” After
the fall of creation, to be made “whole” again rieggd one to be “set apart.” The most “set apart”
elements for God’s use were, as a symbol to thesbgyeople, required to be “whole” (e.g. cut
stones could not be used for altars, those witbalefcould not serve as priests, etc.).

Though not under Old Testament ceremonial lawsytoda are still commanded to care
for our health because it is an aspect of our Bebn(1 Cor. 6:19-20; 2 Cor. 7:1). The concepts of
wholeness, holiness, and health are frequentlytrds analogies in the New Testament (Rom.
11:16; Eph. 2:21; 4:13; 4:16; Col. 2:16; James63: By the same token, “unwholeness” and
“unholiness” are also linked: “[An unholy persordes into great detail about what he has seen,

and his unspiritual mind puffs him up with idle imots. He has lost connection with the Head,
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from whom the whole body, supported and held togyely its ligaments and sinews, grows as
God causes it to grow” (Col. 2:18-19). In 1 Coriatis 12, Paul devotes an entire chapter using
the human body’s holistic nature as a model tohte@dout specialization (different gifts) within
a complex system (the Body of Christ). He alscstilates a systemic problem (sexual
immorality) that is causing cascading failures wittihe system (a church body) using an
analogy of yeast and dough (1 Cor. 5:6).

Though holistic thinking may seem like the latasize, and even though the terms used
in complex systems theory are recent, the condbpisdescribe are anything but novel. Holism
is really an ancient, and thoroughly biblical, ceptc
The Concept of “Heart” in Scripture

Because the human psyche is so complex, probleensoaialways easy to identify and
solve. In a sense, cure is not possible on thisalidveaven. Perhaps this is why Jeremiah writes,
“The heart [Hebrevieb: “mind, will, or thought”] is..beyond cure. Who can understand it?”
(17:9). Likewise, Solomon says, “The purposes wfaa’s heart are deep waters, but a man of
understanding draws them out” (Prov. 20:5). It safgeeat understanding even to begin to “draw
out” what is truly happening in our own or anotperson’s heart. Counsel from another can be
helpful; even better are several others workingartnership. Again we read in Proverbs, “Plans
fail for lack of counsel, but with many advisersytsucceed” (15:22).

Even with many counselors, much understandingjramalvative technology, however,
our hearts will never be completely whole until fiveally reach heaven. All earthly systems,
from railroad systems to nervous systems, have beeuopted. Right now, even among the

healthiest of us, our thoughts could be graphed lamdscape occupying suboptimal peaks. This
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landscape is formed by many elements of creatio@&ity, our love for others, and the presence
of God—»but is now distorted by a cursed world, Hlgsdesires, and demonic influence.

Suffering, and even death, can be caused by tBeosimthers—at no fault of our own.

For example, Abel’s shed blood is described agemis in Matthew 23:35. Other suffering is
caused by our own sin, as was the invalid’s in Jahiesus told him, “See, you are well again.
Stop sinning or something worse may happen to y6114). The etiology of some suffering,
however, is neither our own sin, nor the sin okeosh For example, when Jesus’ disciples asked
him, “Rabbi, who sinned, this man or his parertat he was born blind?,” Jesus answered,
“Neither this man nor his parents sinned” (John®:2n this case, a cursed world seems to be
the cause for the blind man’s suffering. Many fowhsuffering (e.g. stepping on a thorn) are
more the result of living in a cursed world thaythimg else. Indeed, our own bodies groan
inwardly (when not outwardly), along with the re$tcreation, waiting for restoration (Rom.
8:22-23).

The point is that suffering can b@reor lessthe consequence of one’s volition. In
addition, it is likely that a person’s sufferingrniet completely her fault or entirely her “fate.”
Even the narcoleptic (from chapter 1) probably $mwee amount of control over her disorder. If,
in the course of speaking with others, she becanese of the benefits of getting more sleep,
exercising more, reducing her use of stimulantff¢eo caffeine, etc.), neurosubstrate loading, or
dietary changes—yet chooses not to apply any ektirgerventions because they are
inconvenient, it would seem that her culpabilitgreases. As the Apostle James says, “Anyone,
then, who knows the good he ought to do and dodsnt;, sins” (4:17).

At the beginning, we also considered an individuigth antisocial personality disorder.

Though much of his suffering is likely the resulthass own volition, test results of his hormone
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levels might show he has elevated testosterone@nidone (Kuepper, et al., 2010),
compromising his ability to function properly. #ally is very hard to imagine a DSM disorder
that is completely the result of one’s own volitimncompletely outside of one’s control. For this
reason, we must view such disorders as “complexd’teeat accordingly.

Certainly the prevention of suffering has to be tifadeted. This is evidenced, for
example, as Paul counsels Timothy to, “Flee thedmsires of youth” (2 Tim. 2:22), gives him
medical advice, “Stop drinking only water, and adétle wine because of your stomach and
your frequent ilinesses” (1 Tim. 5:23), and praysHim: “Night and day | constantly remember
you in my prayers” (2 Tim. 1:3). Paul makes suredwer all the bases.

Hope for Now, Cure for Beyond

By God'’s grace, we have the ability to mitigatefeuihg through counseling, medical
care, and prayer. Based on the doctrinecoimorgrace (Grudem, 1994, pp. 657-667), we know
these measures will even have effect in the livasbelievers. Certainly many non-Christians
are willing to heed counsel based on biblical pples even if they deny the source of its
authority. Many non-Christians even brighten atkhewledge that you are praying for them (if
you are allowed to say that, where you work). Aiclan may choose to incorporate prayer
while working on case paperwork or other clinicatids. We are probably no busier than the
Apostle Paul, and he made time for it. Besidesygranay very well be our most potent weapon
when it comes to suffering that, with any degre&l@monic in origin.

In contrast to the limited resources availablertaabeliever for overcoming suffering,
Christians have access to one great advantage {leegh we don’t always choose to use it).
Mitigation of suffering is best achieved, as a &adr, through the sanctifying work of the Holy

Spirit. The Holy Spirit is our greatest counsel@réekparakletos “one who consoles or
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intercedes”), and can often be the greatest samircemfort when human counselors are
unavailable. The Holy Spirit brings us strength gndwhen facing suffering (1 Th. 1:6),
because we know its purpose is for our sanctificatl he Apostle Paul, who experienced
everything from poor eyesight to multiple shipwreckays in Romans 5:3, “We also rejoice in
our sufferings, because we know that suffering pced perseverance; perseverance, character;
and charactehope”

Our final and true hope for conquering sufferireglbeyond this life. Finally, in heaven,
our sanctification will be complete and we will l@stored to perfect wholeness, holiness, and
health. There will be no more sin, no demons, amchore cursed world. Our neurotransmitters
(or whatever means God chooses to regulate ourglevified bodies) will be restored, as it was
in the beginning.

Do “Talents” = Neurotransmitters?

| would like to close this chapter with a final tight—one that | admit is slightly
speculative. Earlier, | cited a portion of a pagstigm Jeremiah. Here it is again, in extended
form:

The heart is deceitful above all things and beyoumé. Who can understand it?

“I the LORD search the heart and examine the nimdeward a man

according to his conduct, according to what higddedeserve” (17:9-10).

This passage seems only further brought to lifadwances in brain imaging, showing
vast heterogeneity of brain function and architextWho can understand it? We only
understand more clearly, now, how much we do ndetstand. Moreover, it can sometimes be
difficult for us to know a person’s degree of capaor culpability. While it may not always be

clear to us what is going on in the heart of somneeglee, God knows. Even though we cannot
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fully know the capacity of others, God can. On st day, when he is the Judge, he will see into
each person’s heart. What will we find on the test?

Jesus tells a parable about three men who werea ¢aents by a master, who left them
to be productive with these various sums of money:

To one he gave five talents of money, to anothertbdents, and to another one
talent, each according to his ability. Then he wanhis journey. The man who
had received the five talents went at once andhjgsutnoney to work and gained
five more. So also, the one with the two talenisggtwo more. But the man
who had received the one talent went off, dug & imothe ground and hid his
master’'s money.

After a long time the master of those servantsneid and settled
accounts with them. The man who had received tleetéilents brought the other
five. “Master,” he said, “you entrusted me withditalents. See, | have gained
five more.”

His master replied, “Well done, good and faithfeh&nt! You have been
faithful with a few things; | will put you in chaegof many things. Come and
share your master’s happiness!”

The man with the two talents also came. “Masteg,5hid, “you entrusted
me with two talents; see, | have gained two more.”

His master replied, “Well done, good and faithfeh&nt! You have been
faithful with a few things; | will put you in chaegof many things. Come and
share your master’s happiness!”

Then the man who had received the one talent cdveester,” he said, “I
knew that you are a hard man, harvesting wherehgwe not sown and gathering
where you have not scattered seed. So | was afmaidvent out and hid your
talent in the ground. See, here is what belong®td (Matt. 25:15-25).

I've always looked at this passage and thoughtcewnng the last servant: “Alright, you
can do it! You only need one more talent!” If heished with two, then he would be doing just
as well as the other guys. The temptation for thvdse have been given little in this life
(deficient neurotransmitters, genetic problemsinbabnormalities) is to bury what little “talent”
they have and resort to special pleading. Althotmicerning a different topic, Harris (2000)
describes it this way:

Imagine that you're an art student in an art cl&®ssal and dozens of classmates

are learning from a master painter. One day yaglter displays a painting of his
own. It's an incredible work of art, and he wardsle of you to copy it.
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You're about to begin working when you turn to lcatkthe person next to
you. You're surprised to note that he has a labgesh than you and a different
kind of canvas. You look around at the rest ofdlass. Some students have
acrylic paint, others watercolor, still other oil-reheveryone is using different
colors. Though you all have the same assignmentegch have completely
different materials. This frustrates you. Some stusgl have materials you would
prefer for yourself. Why should they get them?

You're not the only student to notice the disparyhand goes up on
your left. A girl with only a ragged brush and taneale shades of blue on her
palette is noticeable agitated. “This isn’t faglie tells the teacher. “How do you
expect me to duplicate your painting when the peapbund me have so many
more colors to choose from?”

The teacher smiles. “Don’t worry about the othedsnts,” he says. “I've
carefully chosen brushes and paints for each of Joust me. You have what you
need to complete the assignment. Remember, yolirggoeat to create a painting
that mirrors the person next to you, but to do ymest with the materials I've
given you to replicateny painting (pp. 30-31).

God wants us to imitate his Son, Jesus. He knoatsitne of us is able to do this
perfectly; this is why we need him. Furthermorensmf us are given better health, talents,
paintbrushes, etc. to accomplish the job than stheperson struggling with mental iliness (or
any illness, for that matter), especially aftemdpeverything he can to overcome his deficit, can
often feel guilty or frustrated he cannot do betBart he should not give up hope! As the Lord
spoke to Paul, “My grace is sufficient for you, fay power is made perfect in weakness”;
because of this, Paul says, “Therefore | will b@disthe more gladly about my weaknesses, so
that Christ’'s power may rest on mé&or when | am weak, then | am strong” (2 Cor. 1P09-

God knows our weaknesses and understands themysnagnothers do not: “The Lord does not
look at the things man looks at. Man looks at thievard appearance, but the Lord looks at the
heart” (1 Sam. 16:7).

What are the implications of this for those of usovdo not struggle with these things?

Are we not unlike the servants who were given tardjve, talents? What if the servant given

five talents, instead of investing it, were to carghimself with the servants who were only
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given one or two? Let us suppose, in this thougheement, the servant with only one has
doubled his investment. Meanwhile, the servant Wit talents has still not done much of
anything because he is content comparing himsdif thie “weaker” servants.

On the last day, what will we find? Will the givkho only had pale blue paints to work
with, receive first place instead of the artisaahagnificent portrait—one who had whole rooms
of painting supplies at his disposal? Will an didiperson, who honors God to the degree he
knows how, be found to have accomplished more tihamible professor? “Judge nothing
before the appointed time; wait till the Lord comide will bring to light what is hidden in
darkness and will expose the motives of men’s beAitthat time each will receive his praise
from God” (1 Cor. 4:5).

If we are fortunate enough to not struggle witrsthehings, we can adopt Paul’s advice
of, “Do not think of yourself more highly than yowght, but rather think of yourself with sober
judgment, in accordance with the measure of faid @as given you” (Rom.12:3). We must
remember, “From everyone who has been given muabhrwill be demanded; and from the
one who has been entrusted with much, much motdahsked” (Luke 12:48). For those who
have the privilege and responsibility of teachitigeos (from behind the pulpit, the stethoscope,
or the notepad), we “will be judged more strictiyam. 3:1).

Let us do our best in this life, with the talents have been given, so we may hear those
words on the last day: “Well done, good and faits&rvant! You have been faithful with a few
things; | will put you in charge of many things.@e and share your master’s happiness!” (Matt.

25:21).
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CHAPTER EIGHT: ANTIREDUCTIONISM
Theoretical vs. Methodological

The material we have covered in these last seebegiters was highly interdisciplinary
in nature—due to the complexity of the thesis stetet argued. We have addressed concepts
from theology, complex systems theory, systemslgilneuroscience, and back again. Most
scholarly writing is more reductionistic in its dyss and presentation. Methodological studies
are the most reductionistic, focusing on the ctilbecof empirical data and its interpretation.
This method relies heavily on what is calkegosteriorianalysis (reasoning which is dependent
on experience). Theoretical studies are less ramhistic, analyzing data from previous
methodological studies and interpreting them largi@ougha priori analysis (reasoning which
is independent of any experience, other than tpergnce of learning the language in which the
propositions are expressed).

Both types of study—theoretical and methodologicate necessary to advancing
knowledge in any field. However, there is an insreg trend in the academic sciences to
promote theoretical scholarship, especially intxghlinary theoretical submissions. With
exponentially increasing data within specialtiess sometimes difficult to see how all the pieces
fit together. These birthing pains led to the depelent of complex systems theory, or
“complexity science,” an attempt to further undanst complex phenomena.

However, someone might ask, “Is this theoreticainfof study capable of producing
understanding on par with methodological study?eEsfly regarding the spiritual dimension,
do we really know all this stuff about heaven aedhdns and the biblical account of redemption
is true—or is it just speculation?” These are faiestions. After all, such theoretical study often

will not directly analyze components within a systempirically.



In short, my answer is this: Theoretical studyftem lacking, compared to

methodological study, because conclusions drawrbedrased on faulty presuppositions.

Methodological study, if conducted properly accoglio the scientific method, will always be

based on valid presuppositions. However, having thas, theoretical study has tbapacityto

outrank methodological study both in terms of scapeé strength.

Concerning scope, | want to explain why methodaalgstudy is sometimes incapable of

producing solutions to complex problems (especialgted to psychopathology). This
discussion will be the most complex we have un@étertabecause it concerns the validity of
complex systems theory itself. Wikipedia (2012jaduces this topic succinctly,

Although “breaking complex phenomena into part key method in science,”
(Lane, 2009) there are those complex phenomenairigpgychology, sociology,
ecology) where some resistance to or rebellionrasgjdinis approach arises,
primarily due to the perceived shortcomings ofridmuctionist approach. When
such situations arise, some people search for ith@asupply “an effective
antidote against reductionism, scientism [beliet #tience is the only way to
discovering truth], and psychiatric hubris” (Radd2804). This in essence forms
the philosophical basis for antireductionism. Stetbellions against reductionism
also implicitly carry some critique of the scier@ifethod itself, which engenders
suspicion among scientists that antireductionisrstrmherently be flawed.

Antireductionism often arises in academic fieldshsas history,
economics, anthropology, medicine, and biologyiasatisfaction with attempts
to explain complex phenomena through being redtaednplistic, ill-fitting
models, which do not provide much insight aboutrttater in hand.

An example in psychology is the “ontology of evetatprovide an anti-
reductionist answer to the mind/matter debaiiee.impossibility of
intertranslating the two idioms by means of psydtysjcal laws blocks any
analytically reductive relation betweerthe mental and the physical” (Davidson,
2001) (para. 1-3).

Many forms of antireductionism do not view the stigc method as the “end-all, be-all”

way of arriving at truth. For this reason, as thele above indicated, antireductionism is often

viewed with suspicion by other scientists becabsg think it must be inherently flawed. But it

is not flawed, and here’s why:
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The Scientific Method

The scientific method—a method of inquiry that gmek observable, measurable, and
repeatable evidence—cannot, itself, be validatethbyscientific method. The definition of
“validated” is important here. If, by validity, waean that the scientific method does what it
claims to do—that is, adds to the body of analyaegbirical evidence on a given topic—then the
scientific methods valid. To prove this, we could simply amass a@spntative, random sample
of methodological studies, formulate the critenaguccess (values for correlation, goodness of
fit, X-square, p-value, etc.), and then determireedtatistical significance of the “success” cases
relative to the sample and the control group(s).

However, if, by validity, we mean the scientific thhed is capable of grounding itself, we
have to conclude it cannot. Any attempt to provesotise results in a circular argument (e.g.,
“Bob used the scientific method to prove the sdiiennethod”). In fact, the scientific method is
not something that is even capable of being evatuampirically, because it is not physical in
nature—it is a “method.” This is the same probléat reductionistic theories of knowledge
face, such as empiricism (also called positivishhjs theory of knowledge is self-refuting
because it cannot validate (ground) itself. It sabat all “justified beliefs” must be reducible to
claims about observable phenomena. However, treeareenot observable. Therefore, according
to the theory itself, we should not believe it ®ottue. Slife and Williams (1995) explain further,

Scientific method was formulated by philosophens, pjreeminent dealers in

ideas. These philosopherst scientists, are responsible for the package @fside

now calledscientific methodScientists maysescience, but they are often

unaware of the ideas formulated by philosopherslib&idden in their scientific

methods...

This lack of awareness is partly because scientiBthod cannot itself be
experimentally tested. Method has what some phillosts call a bootstrap
problem. Just as those who wear old-fashioned hxawisot raise themselves into

their air by pulling on the straps of the bootspsactitioners of the scientific
method cannot use its methods to validate it. Soeople argue that the many
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successes of science demonstrate its validity. Mewy¢his argument contains the
same bootstrap problem. Citisgcces$egs the question (pp. 4-8).

Having looked at the similarity between empiriciamd the scientific method, we can

now draw their distinction. In contrast to empisiti, the scientific methad validated (of the

grounded variety)—but not in itself. It is validdtby a combination of propositions, which can

furtherbevalidatedby evenmorebasicpropositiors. Someof the mostbasicpropositiongor

presuppositionshatgroundthe scientificmethodarelisted here which | will callthe“4 Ls

syllogism”

The 4 Ls Syllogism

1.

2.

Legal: Laws of logic exist, both semantically amdadogically (actuality of being).
Lasting: These laws will continue to operate toraaras they do today.
Learning: We have the ability to learn these lawsember them, apply them to
empirical (observable) evidence, and teach thegkcagions to others.

Liability: We have a moral obligation to study amesent these laws, and their
applications to empirical evidence, truthfully.

Therefore, we can, and should, study empiricalence rigorously (aka “the

scientific method”).

Let us review the 4 Ls syllogism again, seeing liosvscientific method fails to validate

these propositions in itself:

1.

Legal: The laws of logic, “Modus ponens,” “madwollens,” “disjunctive syllogism,”
and dozens of others, are not physical entitiesydannot be seen, measured,
touched, smelled, etc. Similarly, irreducible matia¢ical axioms such as Zermelo-

Frankel axioms for set theory, Peano axioms forlmemtheory, and Euclidean

1 This is also known as “Hume’s problem of induction
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axioms for geometry are completely abstract. Unirké#fic laws, these laws do not
have anythinghysicalgrounding them.

Lasting: How do we know these laws haven't geahduring the course of a certain
experiment? If the laws of logic were revised, adesh) and updated like other laws
from time to time, our ability to conduct sciencewld be impossible. A common
response is, “Laws of logic have always stayedstime in the past; therefore, they
will stay the same in the future.” However, thisisircular argument. It is the exact
same thing as saying, “In the past, the futurelbess like the past; therefore, in the
future, the future will be like the past.” The wdtterefore” in both sentences is
implying that the future will be like the past. Buits is the very thing to be proved.
Whenever we use past experience as the argumenhjosomething will happen in
the future, we are presupposing number 2.

Learning: Concerning our ability to learn thé&ses, and even the veracity of our
observations about the physical world, the scientifethod is not available for
comment. Our physical senses could be severely mmged; perhaps we are
trapped within a “matrix.” Science fiction asidealdane put it more practically: “If
my mental processes are determined wholly by thigom® of the atoms in my brain,
| have no reason to suppose that my beliefs aee.tand hence | have no reason for
supposing my brain to be composed of atoms” (sé¢. p.

Liability: Even if laws of logic do ontologidglexist, and even if these laws remain
the same over time, and even if we do have théyatwl perceive reality accurately,
why oughtl to present my scientific findings truthfully? iElrseems to imply a moral

obligation.
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If these four propositions cannot be validatedh®ydcientific method, what can ground
them? Secular philosophers of science debate ti@stipn increasingly, and have found no
satisfying answers. As Christians, we understaaddlpropositions are grounded in an
unchanging, perfectly good Lawgiver, who has cieatein his image (aka “God”). Moreover,
the 4 Ls can also be used to validate Scriptufhese conclusions must come by faith (i.e.
certainty without sense experience). This typeadghfis not irrational; indeed, it is the only
worldview that makes thinking rational. For thissen, theology is sometimes called the “queen
of the sciences” (Howard, 2006). The point is tiadiereas the scientific method cannot ground
the 4 Ls, God himself can:

1. Legal: Laws of logic are grounded in God himselit the beginning was the Word

[Greeklogos “ontology” or “logic”], and the Word was with Godnd the Word was
God” (John 1:1).

2. Lasting: “Dominion and awe belong to God; he esshlels order in the heights of
heaven” (Job 25:2). Though God will occasionallylate the physical manifestation
of this order to demonstrate his glory for a spe@ftirpose, he usually maintains this
order, “sustaining all things by his powerful wor@ieb. 1:3).

3. Learning: Because God himself is orderly, we shdm@arderly in our thoughts and
actions (1 Cor. 14:32-33). Though “we see but a pefbection as in a mirror,” we
still have the ability to gain partial knowledgerishg this life (1 Cor. 13:11-12). In
fact, gaining knowledge is an honor: “It is therglof God to conceal a matter; to

search out a matter is the glory of kings” (Prav.2.

15 Refer to footnote on p. 2.
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4. Liability: The Apostle James would also warn reskars, “Who is wise and
understanding among you? Let him show it by hisdgde, by deeds done in the
humility that comes from wisdom. But if you harlmtter envy and selfish ambition
in your hearts, do not boast aboutiitdeny the truthSuch ‘wisdom’ does not come
down from heaven but is earthly, unspiritual, ¢ ttevil. For where you have envy
and selfish ambition, there you find disorder anelrg evil practice. But the wisdom
that comes from heaven is first of all pure; theagqe-loving, considerate,
submissive, full of mercy and good fruiypartial and sincere(James 3:13-173°

Application to Antireductionism

As we have seen, the scientific method is baseslVen more foundational principles.
Thus, an approach to analyzing and interpreting that uses foundational principles (logic,
math, our ability to learn and remember, etc.) bdlcapable of producing knowledge, quite
apart from any empirical evidence @posteriorireasoning.

For example, if | wanted to write a theoretical @apn the statement, “the tangent to a

circle intersects the radius of that circle at tighgles,” or “the square root of two cannot be

'8 This line of reasoning, which | have called theL %syllogism,” is adapted from thenscendental
argument for the existence of God. A careful readigiht ask, “If the scientific method is groundadnore basic
principles, and if these basic principles are gdmehin God, what is God grounded in?” The answemply put, is
that God grounds himself. This is what the sciéntifethod was unable to do. Again, the definitibrvalid” is
extremely important here. Technically, a circulaguanent is not invalid. For example, “Bob is at woight now.
The time is 9:00 a.m. Therefore, Bob is at workitadns a conclusion that was validly reasoned fom of the
premises. Similarly, “Bob uses the scientific metlad work to conduct rigorous experiments; themfbis findings
are accurate” is also subtly circular, for the oeeslisted above. Both sentences are completely (ahd sound,
given the premises are true). Yet, we typically’tiase these arguments because they don't addrtknmuvliedge.
However, once you have reached your ultimate pgssipon, you cannot gain any more knowledge. Thisate
presupposition must be able to validate (groursg)fiand every other proposition. As Lisle (2008)sait,

“There are two things to remember about circulasoming when it comes to an ultimate commitment.
1) It is absolutely unavoidable. 2) It is m#cessarilyfallacious. First, some degree of circular reasgris
unavoidable when proving an ultimate standard...imate standard cannot be proved from anything else
otherwise it wouldn't bailtimate...Second, not all circles are fallacious. Remembat begging the question is not
actually invalid, but it is normally consideredadlécy because it is arbitrary...An ultimate standagst do more
than simply prove itself. It must provide a basisfroving absolutely everything that is knowableanNChristian
circles [of reasoning; e.g., empiricism] turn caibie self-refuting, rather than self-attesting, #red/ cannot account
for the preconditions of intelligibility...So the gstéon isnot “Which worldview uses some degree of circular
reasoning?” They all do. The question is, “Whiclrideiew is actually able to do thiccessfully” (pp. 145-147).
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expressed as the ratio of two integers,” | couttvprthese statements without using empirical
evidence oa posteriorireasoning. Similarly, | can have knowledge (egystified, true belief)
that George Washington existed and was the fiestigent of the United States, though | cannot
reproduce him, and | have never met him. In theecham relying on L1 and L3 to account for
my knowledge of this fact.

Most knowledge is based on a combinatioa piosteriorianda priori analysis. The
thesis statement of this present work is grounfiedne, in empirical evidence—both through
personal experienca posteriorianalysis), and in the ability to analyze the eigrares of others
(usinga priori analysis). However, some things | have arguedatame proven through
analyzing empirical evidence. Though the chaptarsystems biology and neuroscience referred
to physical entities, the statements made regattimg@motional and spiritual dimensions are
incapable of comment by the scientific method. \&fe aften test the empiricaffectsof these,
but we cannot directly test the emotional and smtidimensions themselves. Consequently,
there are at least three reasons why it is legigrtmadopt an “antireductionist” method to
analyzing and interpreting data using complex systtheory (or any theoretical model
grounded in foundational principles):

1) Reductionistic approaches (e.g. the scientifthod) are themselves theoretical
models grounded in foundational principles; 2) S@rablems are so complex that they are
infeasibleto solve through methodological study. This stas@metimes calleghetaphysical

antireductionisnt’ 3) Some problems ammpossibleto solve through methodological study,

" Most researchers (who have studied these mattels)at least to metaphysical, if not ontological,
antireductionism, which is the reason for incregsirterdisciplinary theoretical scholarship. Suchdarship is
capable of producing knowledge with as much, oatge strength and validity as the scientific mdthstrength is
evaluated using model theory (a form of mathemblkigac that examines semantic statements by mefausing
syntactical elements of a corresponding languaga)dity (of the grounded variety) can be showmgsinter-
theoretic indispensability arguments. The scientifiethod, itself, relies on inter-theoretic indispability
arguments. Marcus (2010) explains, concerning seisrrelationship to mathematics,
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because the system’s components are non-phystualisTsometimes callashtological
antireductionismNon-empiricists (including evangelical Christighsld to ontological
antireductionism (Rosenberg, & Kaplan, 2005). tdd be understood that “antireductionism,”
used in this sense, does not imply that reductiomssevil or bad. It simply means that
reductionistic methods (e.qg., the scientific methad methodological study) are not capable of
solving complex problems or (on an ontological yiéuterpretingall data.
A Firm Foundation

Though theoretical study is capable of producingvdedge on par with methodological
study, it can easily be flawed if based on faulgspippositions. This is why it is necessary to
examine the underlying presuppositions of thedrafsre using them to interpret data. Slife and
Williams (1995) capture this sentiment well,

Behavioral scientists, by definition, study andlexpa broad range of human
behaviors. However, if you ask a half dozen behavigcientists how they would
explain a friend’s rude behavior, you would likgigt a half dozediffering
replies. As the behavioral scientists consult Hemties and models of their
disciplines, they would offer explanations rangirgnm “she’s been conditioned
by her environment” to “her more selfish id hasroeene her more civilized ego”
to “she freely and willfully acted rudely towardwyd

Explanations from the behavioral sciences carobeusnerous that it is
easy to get confused or frustrated. You might viauatsk, “Just what is theght
explanation anyway?” Most behavioral scientists Mfaindoubtedly sympathize.
Some would respond to your frustration by encounggou to “tolerate the
ambiguity” of behavioral science, because it réfiégbhe ambiguity of life. These
behavioral scientists have given up trying to disdbe most correct theory or

“The indispensability argument in the philosophyntdthematics, in its most general form, consistsvof
premises. The major premise states that we shalileMe that mathematical objects exist if we nédwht in our
best scientific theory. The minor premise clainet thie do in fact require mathematical objects insmientific
theory. The argument concludes that we should \xlie the abstract objects of mathematics...Indispleifity
arguments need not be restricted to the philosophyathematics. Considered more generally, an pedisability
argument is an inference to the best explanatianhwhansfers evidence for one set of claims tatsero If the
transfer crosses disciplinary lines, we can calalgument an inter-theoretic indispensability argnt. If evidence
is transferred within a theory, we can call theuangnt an intra-theoretic indispensability argumémtro., para. 3;
sec. 8, para. 1).

For this reason, we can use the principles of nmaies to study physics; physics to study chemistry
chemistry to study biology; biology to study (theygical dimension of) psychology; psychology tadstsociology,
etc. | have made the case that the lowest levieter-theoretic indispensability argument is knasige of God
himself, because he is necessary to ground fowrgdtprinciples (including mathematics).
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explanation. Other behavioral scientists, howesensider it part of their job to
separate the theoretical wheat from the chaff affiereintiate the bad from the
good explanations. Many theories, they would sag, e eliminated, because
they do not measure up to certain standards. @tkeries can be tested to see
whether they hold up under the scrutiny of sciemrcperactice.

The problem is that these standards and thisisgrdb not typically
expose themplicit ideasof the theories. All theories have implied undandiags
about the world that are crucial to their formwatand use. Even if we accept
multiple explanations as the “way it is” in the lbgloral sciences, this acceptance
provides no mean of recognizing the assumptiorddém” in these multiple
explanations...

For example, the explanation you adopt for yoianid’s rude behavior
will affect the way you respond to her. Hidden ny &f the differing explanations
you can adopt is an assumption about determinischfdbces out of your friend’s
control, such as conditioning from her environmanthemicals in her brain,
determineher actions? If your answer is yes, you might geety for her and
want to console her. After all, she could not Hedpself. If, however, you decide
that she could have responded in a more polite eranthat is, her rudeness was
not determined—you might be angry with her and wishdofront or avoid her...

It may be a very long time before behavioral st#s come up with a
single theory that explains everything, if indelkis is ever possible. In the
meantime, laypersons and professional people alik& adopt in their daily lives
explanations and theories that have hidden costs@msequences...

The difficulty is that in the behavioral sciencedatively little attention is
paid to assumptions and implications. Student®tiem taught the various
theories for understanding behavioral science pmena, but rarely is this
teaching enriched by directly examining the assionptand implications hidden
within these theories. Criticisms of the theories sometimes offered, but these
criticismsseldomdo morethanscratchthe surface

This present thesis was an attempt to do moredbatch the surface. We have looked at
the very foundations, examining our model’s presgipons in this last chapter. | agree with
Slife and Williams it is unlikely, in this life, #t we will come up with a single theory that
explains everything. In fact, | know this will nogé the case: “Now we see but a poor reflection
as in a mirror; then we shall see face to f&mwv | know in partthen I shall know fully, even as
| am fully known” (1 Cor. 13:12).

The mirror we use to examine data will never béguotr Nevertheless, | think we can

wipe the mirror down, turn on some more lights, lruk into it as closely as we can.
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CONCLUSION
The Effects of Postmodernism

Slife andWilliam’s book Whats Behindthe Research, quotedon the previous page, is
anexampleof postmoderrskepticism This movemenseekdo analyzetheunderlying
presuppositiongoftencalled“biases or “assumptiony of anymodelor theory Originally
coinedin 1949 “postmodernisthreferredprimarily to therethinking of valueswithin thearts
society andcultureasawhole More recentlythetermis beingusedto referto arethinkingof
how researctandscienceshouldbe conductedPostmodernisiis changingthefaceof
psychologythe practiceof medicing andhow we understandpirituality. In short
postmodernisnis changingheway we think. Whereaghe scientificmethodgawe usmodernism
, now postmodernisnseekdo liberateitself from the scientificmethod This movemented to
the philosophical‘sciencewars' of the 199G (Ashman & Baringer 2001), andis partially
responsibldor areturnto a holistic paradigm Complexsystemsheoryandinterdisciplinary
theoreticalscholarships theresultof dissatisfactiowith the stricturesof methodologicalstudy.

As ageneratiorthatbelievedin “scientisni givesway to anewgeneratiorthatis increasingly
antireductionistwe arealsoseeinga markedrisein pluralisticspirituality.

Obviously this movement is not without error; posttarn skepticism often finds itself in
philosophical trouble. The most noticeable problmnomes evident when postmodernism tries
to deny truth itself. Although Slife and Williameleve in God and hold to absolute truth, many
postmodern authors do not. When such authors avggarpusly, that laws of logic are only
semantic and not absolutely true, they expect belkeve their arguments absolutely—not just
semantically. But this is a self-refuting propasiti the claim “nothing is really true” cannot,

according to itself, be really true. According tahk authors, we are free to create our own
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meaning from a written text because it is fundamgnimpossible to understand authorial
intent. Yet, this stance refutes itself; for ifdttrue that we cannot understand authorial inaent
would not be able to understand the postmodermatmhbegin with. Similarly, when pluralism
adamantly claims that exclusivist religions (e.gri€tianity) are too narrow, this claim itself
turns out to be exclusivist. A “pluralistic” viewnterestingly, cannot accept all views. There is
just no getting around the fact that some thingstiare and some things are not.

For all of postmodernism’s pitfalls, however, tm®vemenis correct to analyze
underlying presuppositions. Vhouldbe skeptical of a theory that says all knowledgestm
come through empirical observation. As we saw éfthal chapter, such a theory does not stand
the test of scrutiny. However, postmodern reseasciiee understandably at a bit of a loss. Now
that we are using model theory to ground intergigtary theoretical resear¢hwhat will
ground model theory?

Christian researchers can contribute to interdis@py theoretical work with a firm
understanding of why this is even possible. As anles believe, “all truth is God’s truth,” we
can see how everything fits together and is grodmaé&od himself. We have no reason to be
afraid of postmodernism or of examining our modibaeliefs. Though written primarily for
how the church should respond to postmodernismsgetivrds of advice apply to our topic as
well,

As | see it, postmodernism provides an unprecedaspgportunity for self-

examination. By its very nature, postmodernismrsffes a chance to think long

and hard about why we do the things we do. It ®rceto wrestle with our

beliefs and our traditions, our programs and ogolibgy, all in an effort to

uncover those aspects of our faith that are readty/truly God’s—and, by

extension, those that are not.

Still, the concept of deconstruction is a scary.8ie get nervous at the

thought of deconstructing anything—primarily becauge’re afraid if we pull our
religion apart, we may end up with nothing in tinel.eWe picture home repair

18 Refer to footnote on p. 71.
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projects gone wrong—with heaven or hell hanginthambalance. Never mind an
angry spouse. What if we aren’t able to fit thecpgeback together in any kind of
coherent whole? What then?

| guess that’'s why | prefer to use the words “urpirar “unpackage.” As
Christians responding to the challenge of postmuder, we’re not attacking our
faith, we're simply unpackaging it. We’re daringgoll off the shells of
sentiment and tradition in confidence of findingeaarl of great price
inside...Whereas postmodern secularists may decahsvaerything down to its
essence, postmodern Christians ultimately willinesd least one absolute, Jesus
Christ (p. 27).

This thesis was an attempt to deconstruct or “ukgge’ psychopathology down to its
core and reconstruct a coherent model using oelyptbsuppositions of Scripture and complex
systems theory. | purposely avoided the basingngfargument on previous psychological
theory. My purpose in this study was to build, frime ground up, a model for the diagnosis and
treatment of psychopathology that would be thealaly integrative and capable of
incorporating interdisciplinary data.

| hope and pray some may find it useful in theirkvo
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