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The AUC Undergraduate Journal of Liberal Arts and Sciences is a biannual, interdisci-
plinary publication showcasing outstanding undergraduate academic papers. The Journal
aims to demonstrate the strength of undergraduate scholarship at AUC, to reflect the
intellectual diversity of its academic programme, to encourage best research and writing
practices, to facilitate collaboration between students and faculty across the curriculum,
and to provide students with opportunities to gain experience in academic reviewing, edit-
ing and publishing.

Foreword
Multidisciplinary, crossdisciplinary or inter-
disciplinary? This appears to be the central
question concerning the current curriculum
structure at AUC. These terms also encap-
sulate the contents and ambitions, as well as
the endeavors, of this publication.
Though somewhat delayed, we present

you the seventh volume of the AUC Under-
graduate Journal of Liberal Arts and Sci-
ences. The current open submissions issue
is the product of tireless effort, teamwork
and dedication. Not only does it epitomize
the assiduous cooperation between the In-
Print editorial board, AUC faculty and the
AUC Student Association, it also demon-
strates the students’ commitment to their
academic pursuits. On board with an en-
thusiastic group of individuals, I have found
myself grateful for the support and contri-
bution of students and faculty.
From the start, our journal set out to

promote student-led academic research and
writing, and provide a “platform for the
communication of ideas, in the spirit of lib-
eral art and sciences’. Thanks to its ances-
tors, InPrint has found a place and built
a name for itself within the AUC commu-
nity. In spite of being faced with setbacks

throughout the past year, we managed to
turn the challenges into learning opportu-
nities. The extensive editing process has
been quite an educational rollercoaster, and
we became acquaint with the mechanisms
behind academic publication and interdisci-
plinary research.
While expressing gratitude to our editors,

peer reviewers and in particular our authors,
we are delighted to have completed this vol-
ume. Out of the many outstanding sub-
missions, our editorial board selected the
following eight articles for publication, at-
tributed to the eminence of their research,
and the unprecedented insights they provide
into their respective fields. The works fea-
tured in this volume encompass a wide va-
riety of themes and topics, touching upon
some of the challenging issues in contempo-
rary academia. Ranging from ludocapital-
ism to neural networks, and traumatic col-
lective memory to the black hole information
paradox, it once again exhibits the beguil-
ing and transcending nature of the liberal
arts and sciences education. With original
viewpoints, and new considerations on older
ideas, these oeuvres aspire to go beyond the
limits of their field and encourage new ways
of thinking – and we believe they succeeded.

Berna Tuvay, on behalf of InPrint
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The rise of alternative
machines: comparing neural
network processors to the
classical Von Neumann

architecture

David Langerveld
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Abstract
In order to continue to fulfil the rising demand for more computational performance in
all fields of science, computers need to continuously improve, even after the reduction of
transistor sizes ceases to remain feasible. Neural networks processors could provide a so-
lution to this problem because they are more energy efficient than classical Von Neumann
computers, yet still perform better in image recognition problems. By comparing neural
network processors to Von Neumann architecture in terms of hardware architecture, energy
efficiency and programmability, it is shown that both architecture types have advantages
in different domains. In order to fully harness the potential advantages of neural network
processors, adaptation of the architecture by developers is important. In this paper, sug-
gestions are made towards making the transition easier for them. Lastly, it is suggested
that a symbiotic existence of both architectures is the most likely solution in order to fully
harness the most efficient capabilities of both platforms

Since Charles Babbage, the father of com-
puting, started the conceptual development
of the Analytical Engine in 1833 (Halacy,
1970), improving the performance of ma-
chines has remained a major focus of com-
puter scientists. Society’s urge to perform
more computations in a shorter timespan is
exemplified by Moore’s Law, which is per-
haps the best-known observation in com-
puter science. It states the following: “[The]
number of transistors incorporated in a chip
will approximately double every 24 months”
(Intel, 2015). While this observation is in-
teresting in and of itself, the effect of this
law is even more so. With all other as-
pects remaining equal, doubling the amount
of transistors on a chip will double the num-
ber of computations a processor can perform
per second, allowing for more calculations
in the same timespan. This results in im-
proved computer performance. This contin-
uous growth has enabled radical changes in
science, allowing for intricate modelling of
the world around us. However, with the
size of transistors approaching that of single
molecules, continuing the trend predicted
by Moore’s Law is increasingly problematic,
and the progress towards smaller transistors
could be halted. In order to continue the

growth of processing power in computers, re-
ducing transistor sizes might not be enough,
and alternative solutions need to be brought
forth.
Various suggestions have been proposed

into order to increase processing power
growth, with most solutions being aimed
at improving the processors themselves, al-
though alternative approaches exist. In cur-
rent computers, the central processing unit
(CPU) and other components are connected
via a Von Neumann approach, in which the
processing unit and different types of mem-
ory are strictly separated (Von Neumann,
1945). Although this structure has advan-
tages in terms of clarity, it has a fundamen-
tal problem called ‘the Von Neumann bottle-
neck’ (Eigenman and Lilja, 1998). This bot-
tleneck occurs due to a limit in the amount
of data the connections between individual
units can transfer in a given time period.
When the data transfer is slower than the
speed at which the processor performs its op-
erations, a delay occurs within the sequences
of computations, during which the processor
is ‘waiting’ for new instructions. This of-
ten limits the performance of current, ‘clas-
sical’ computers. Other architectures, such
as neural network processors, have fewer
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strictly separated units, and could elimi-
nate the Von Neumann bottleneck, prompt-
ing significant advances in performance. In
order to continue the advances that com-
puter science is making, and to keep up with
the rising demand for computation in other
fields, it is vital to identify new ideas that
can be used to rapidly leverage improve-
ments to computers. This paper will analyse
the differences between neural network pro-
cessors and the more classical Von Neumann
architecture, adding to the research on how
to improve performance when reducing tran-
sistor size is no longer feasible. It will do
so by investigating whether neural network
processors can eliminate the Von Neumann
bottleneck. At the same time, it will com-
pare features such as energy efficiency and
programmability in order to assess whether
neural network processors can provide an ef-
fective alternative to the Von Neumann ar-
chitecture and whether they are able to con-
tinue the result of Moore’s Law.
The Von Neumann architecture was origi-

nally described in 1945 and has grown to be
so popular that it currently forms the basis
of virtually all computers. Although com-
puter manufacturers have adapted the origi-
nal architecture to some extent, the original
design of the architecture has remained in-
tact. Any Von Neumann system consists of
three main parts: the control unit, the arith-
metic logic unit, and the memory (Von Neu-
mann, 1945). Each of these three key com-
ponents of the architecture has a clear task,
and each of them are essential for the proper
functioning of the computer. Together, the
control unit and the logic unit make up the
processor. The control unit translates a pro-
gram into a sequence of operations or in-
structions. The arithmetic logic unit then
performs these operations in the exact order
as given by the control unit. The last com-
ponent, the memory, stores all data that the
computer needs, such as the programs it can

run, the data that it uses in these programs,
and the output that is generated when the
system performs operations. Although Von
Neumann suggested spreading the parts of
memory that were used for different kinds
of storage, such as programs and input vari-
ables, he generally treats it as one big heap,
as can be seen in Figure 1.

Figure 1: Representation of the Von Neu-
mann architecture, showing the separation
of three main components (Dalakov, 2015).

This separation of the memory and the
control units provides the Von Neumann ar-
chitecture one of its main advantages: flex-
ibility. Since the control unit and arith-
metic logic unit are not integrated with the
memory, the memory can contain programs,
which are instructions that direct the pro-
cessor towards certain tasks, as well as the
data that the processor performs calcula-
tions on (Von Neumann, 1945). As argued
by both Von Neumann in 1945 and Aspray
in 1990, the fact that instructions can be
stored in the same way as input opens up
the possibility of expanding the set of in-
structions to the machine in the same way
data or other input is added, allowing for
more sophisticated tasks than basic arith-
metic. This has enabled users to make com-
puters perform complicated tasks on a daily
basis, ranging from the simulation of living
organisms, to the prediction of consumer be-
haviour, to the rise to the phenomenon of
self-driving vehicles (Mercedes-Benz, 2015).
However, the separation between the
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memory and processing unit in Von Neu-
mann architecture also comes with a disad-
vantage that can limit the performance of
Von Neumann computers severely: the Von
Neumann bottleneck (Eigenmann and Lilja,
1998; Lu et al., 2013). In every step of a
program, a Von Neumann computer has to
interact with the memory. When the control
unit decodes a program into a set of instruc-
tions, it has to check the memory for the
program, then do the translation from the
program to an instruction, write this to the
memory, and start over. Similarly, the arith-
metic logic unit has to check the memory for
the next operation, perform it, and write the
result back to the memory. The bus, which
is the part that connects the processor to
the memory, can only transport a limited
amount of data per second. If all other op-
erations have to wait for this transportation
to occur, the overall computational speed is
significantly reduced (Eigenmann and Lilja,
1998). Over time, suggestions have been
made to avoid this problem (Lu et al., 2013;
Borkar et al., 2005). An example includes
adding supplementary memory closer to the
different parts of the processor so that it
can load a program at once, translate it to
instructions, and send these to the arith-
metic logic unit directly, without having to
go back and forth to the memory (Random
Access Memory, and cache memory). How-
ever, these methods aim to fix the problem
within the classical framework, without con-
sidering avoiding the bottleneck altogether.
Since bringing some memory closer to the
chip will only stretch the boundaries; at
some point, the bus will restrain the per-
formance again. Although the increasing
discrepancy between processing speed and
memory speed might not be a problem for
everyday use, it is causing diminishing re-
turns in domains where this additional com-
putational power is much needed, such as
real time simulations and gaming.

A design for a CPU architecture that may
be able to provide a solution for the dimin-
ishing returns that current improvements in
hardware design are currently presenting is
the neural network processors architecture
(Cawley et al., 2011). Neural network archi-
tectures aim to mimic the functional com-
plexity of the brain more closely than tra-
ditional architectures. John von Neumann
already compared his hardware architecture
to the human brain. This form of compar-
ison has been used by computer scientists
ever since, striving to build a machine that
can equal the brain in computational capa-
bilities. Despite continuous efforts, simula-
tions of the brain cannot be performed in
real time. Not even on the fastest super-
computers are equal to or quicker than the
brain’s computational speed, demonstrating
the brain’s complexity. In the human brain,
there is a much less defined division between
memory, control units, and arithmetic units.
All neurons can aid in performing calcula-
tions, and can instruct others too. Neural
network processors try to harness this prop-
erty as well: rather than separating memory
and processor, they consist of ‘neurons’ that
combine memory with a processor and are
connected to each other in a network; each
individual set of memory and processor is
connected to several other sets, just as neu-
rons are connected to several other neurons
through their axons, as is shown in Figure
2.
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Figure 2: Representation of the neural net-
work processor architecture (Merolla et al.,
2014).

Organising a computer chip in this man-
ner is a significant break from the classical
architecture, causing not only a change in
design, but in utilisation as well. Combin-
ing memory and processors together on a low
level, as is done in neural network proces-
sors, changes another aspect that is a ma-
jor part of the Von Neuman architecture:
the control unit. Since all processing units
are divided over the chip, a single control
unit cannot effectively control all these in-
dividual units. Therefore most neural net-
work processors are event-controlled: indi-
vidual neurons react to the activity of neu-
rons around them. When neighbours spike–
that is, spreading output to neurons they are
connected to—the neuron itself will accept
the input, perform its calculation, and could
‘fire’ as well if needed. This event-controlled
operation of a chip is not only different de-
pending on the design of the chip; it also re-
quires a different method of developing pro-
grams for it. This event-controlled program-
ming diverges from classical programming
to such an extent that Dharmendra Modha,
chief scientist for brain inspired computing
at IBM, called programming neural network
processors “almost always a frustrating ex-

perience” (Modha, 2014, p.1). Program-
ming neural networks is so distinct from
programming ‘classical’ systems that papers
were written on the specific topic of neural
network programming methodologies, even
when these were not accessible to the public
yet (Dölen and Lorenz, 2002). The chiasm
between programming for neural network
processors and classical systems makes it
challenging for programmers to harness the
capabilities neural network processors can
provide. Neural network processors, such
as IBM’s TrueNorth processor (Merolla et
al., 2014) are Turing complete (Amir et al.,
2013), which means that, in essence, they
can perform all calculations classical Von
Neumann computers can perform as well.
Although this might seem logical or triv-
ial, it has significant consequences for the
potential adaptation of neural network pro-
cessors in our society: since they can carry
out all calculations that classical computers
can, there exists a translation such that all
programs that were created for these Von
Neumann computers can be run on a neu-
ral network processor, which could indicate
that neural network processors could even-
tually replace Von Neumann chips.
Another advantage of neural network pro-

cessors is that they appear to be exceedingly
energy efficient. IBM’s TrueNorth proces-
sor uses only 63 milliwatts while running
an object classification algorithm on a video
feed (400x240 pixels, 30 frames per second)
(Merolla et al., 2014). This is 176,000 times
more efficient than a general-purpose micro-
processor, which is the kind of chip found
in modern computers. This efficiency is sur-
prising, since, generally speaking, improved
efficiency is obtained by decreasing the size
of processors, whereas the TrueNorth pro-
cessor consists of transistors of which the
size is equal to those of most modern pro-
cessors, and contains more transistors than
any other processor that IBM has ever made
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(Simonite, 2014).
Although this augmented efficiency is

promising, it is not necessarily the case that
neural networks are more efficient at per-
forming all tasks. While it remains true that
a translation can be found for all programs
in order to let them run on a neural net-
work processor, this is not equivalent to say-
ing that the program will perform as well as
the classification example mentioned above.
On current computers, there can be major
differences in efficiency and performance be-
tween programming languages, even when
the programs are designed to do exactly the
same (Jalics, 1984; Ó Nualláin, 2015). When
switching hardware architectures, the differ-
ence between the two platforms, Von Neu-
mann and neural network, is significantly
larger, which makes the proper translation
of computer programs increasingly difficult.
In their purest form, Von Neumann systems
are based on strict logical operands, work-
ing with ones and zeroes, true and false, be-
ing the only options. This has led comput-
ers to be significantly more effective in log-
ical and mathematical tasks than humans,
often aiding individuals with mathematical
work. Due to the difference in architecture,
neural network processors are inherently less
strict logical machines. This makes them
more adept in certain tasks, such as pat-
tern recognition, but less effective at number
crunching, on which most current applica-
tions are based. Although limited empirical
evidence is available, the differences between
neural network and Von Neumann architec-
tures could be a difficult barrier for neural
network processors to overcome in order to
be widely used; users only want to change
systems when this gives them an upgrade.
Therefore neural network processor perfor-
mance will have to increase on tasks pro-
cessors perform often. This means that, in
order to make neural network processors es-
tablished in society, developers would have

to translate current applications to the new
hardware.
An alternative solution to make current

programs available on neural network pro-
cessors, and overcome some barriers towards
acceptance, would be to develop a virtual
machine, for example an emulator or a com-
parable intermediate layer of software, in the
same way that Java has been implemented
on the basis of the wide range of Von Neu-
mann hardware implementations. A vir-
tual machine or emulator allows hardware to
function as different types of hardware, and,
in this way, allows a computer to run soft-
ware that was initially designed for different
machines. This ‘write once, use always’ so-
lution would allow existing software to work
on neural network processors. However, vir-
tual machines have a tendency to require
more resources than native code, since the
translation itself requires resources as well.
This could potentially diminish the perfor-
mance increase that is generated by the util-
isation of neural network processors in the
first place.
In this paper, the properties of neural net-

work processors have been discussed, draw-
ing comparisons to the Von Neumann archi-
tecture. Examples such as IBM’s TrueNorth
processor appear to bring exponential per-
formance increases whilst reducing energy
costs considerably. At the same time, their
architecture is capable of alleviating the Von
Neumann bottleneck, and therefore lever-
aging the benefit of decreasing transistor
size and addition of transistors to chips
as described by Moore’s Law. However,
neural network processors have disadvan-
tages as well. The fact that the design is
based on neurological systems such as the
brain, which combines memory and process-
ing units together, changes the programming
experience significantly, and does not allow
previously designed software to work on this
hardware. The case can be made that using
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existing software on this hardware would re-
duce the performance increase that imple-
menting neural network processors should
provide. Therefore, it is unlikely that neu-
ral network processors will fully replace Von
Neumann systems, but probable that these
two will coexist, so that the advantages of
both types of systems can be utilized. Cur-

rently, neural network processors are not
yet ready to be mass-produced, and further
research should investigate the possibilities
and needs for this production, as well as
the implementation of neural network pro-
cessors to increase computer performance,
especially in the domains of machine learn-
ing and artificial intelligence.
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Abstract
The black hole information paradox could be an important clue to the unification of general
relativity and quantum theory, which may lead to new insights into the fundamental un-
derstanding of the existence of our universe. The debate about the black hole information
paradox should therefore be accessible to a broader audience, which is why this paper aims
to conceptually explain the origin of the black hole paradox and two of its most extensively
discussed resolutions: black hole complementarity and the firewall theory. The black hole
paradox emerges when information falls into a black hole; the information then completely
evaporates, leaving nothing behind. This loss of information is in violation with quantum
theory, but in line with general relativity, resulting in the paradox.

According to black hole complementarity, the information is actually absorbed by a hot
membrane just outside the black hole and then re-emitted in radiation, which solves the
problem of information loss. The firewall theory is an adjustment of complementarity,
stating that, instead of a membrane, there must be a firewall around the black hole that
does not absorb, but destroys the infalling information before re-emitting it in radiation.
However, this firewall theory creates a new paradox, which resulted in a renewed interest
in the black hole information paradox after its publication. There is not yet a theory of
black hole physics which is generally acknowledged to be ‘true’, but there are various new
proposals that can be tested and evaluated. Furthermore, the development of quantum
gravity is expected to play an important role in solving the black hole paradox.

Introduction

The black hole information paradox (BHIP)
describes a conflict between quantum the-
ory and general relativity, two fundamen-
tal theories of physics, and could be an im-
portant clue to their unification (Almheiri
2013). The BHIP was first proposed by
Hawking in 1976, based on his 1975 calcu-
lation of thermal emission from a classical
black hole. Hawking argued that the unitar-
ity of quantum theory, that is its determin-
istic causality of time evolution, is violated
when information is lost from our universe as
a pure quantum state collapses into a black
hole, which then evaporates and leaves be-
hind ‘only’ a mixed state of thermal radi-
ation (as explained in Page 1993). Since
unitarity is a requirement for a consistent
theory, this raised the question of whether
quantum theory is incomplete or whether
the assumptions behind the BHIP, based on

general relativity, are flawed.
Since its first appearance in the 1970s,

several resolutions of the BHIP have been
proposed. In particular, ’t Hooft (1990)
and Susskind et al. (1993) made an argu-
ment for black hole complementarity. This
solution gained momentum when ‘t Hooft
(1993) and Susskind (1995) introduced the
holographic principle and when that prin-
ciple was partially realised in string the-
ory in 1998 by Maldacena. However, in
2013 Almheiri, Marolf, Polchinski and Sully
(hereafter AMPS) argued that black hole
complementarity was based on inconsistent
axioms and concluded that a ‘firewall’ sur-
rounds the black hole. These resolutions
represent two of the most extensively dis-
cussed ideas in the academic dialogue about
the BHIP.
Despite these proposals, the paradox has

not convincingly been resolved, and there-
fore the debate about the BHIP is still on-
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going in the physics community. If a solu-
tion has indeed been found for the BHIP, it
would not only explain black hole physics,
but likely also give the insights needed for
the unification of quantum field theory with
general relativity. The longstanding wish
of the physics community to find one uni-
fied quantum theory of all the fundamental
forces would be fulfilled and such a theory
would be instrumental in the understanding
of the origins of the universe. The solution
to the BHIP might improve the fundamental
understanding of our existence, and there-
fore the paradox concerns more than just
the physics community; the debate should
be accessible to all. This paper aims to give
a conceptual rather than a mathematical re-
view of the above-mentioned resolutions in
order to clarify them, thereby making the
BHIP debate more accessible to a broader
audience.

Black holes and the black
hole paradox
In order to understand the debate about
black holes, it is important to know what
a black hole exactly is. A black hole is the
region in space around an incredibly dense
and great mass which creates such a strong
gravitational pull that everything within its
boundary will eventually be pulled towards
its centre. The boundary of a black hole,
‘the point of no return’, is referred to as
the event horizon and its centre, where all
the mass is located, is called a singularity
(Hawking 1976). The singularity has infi-
nite density and is a place that does not
adhere to the known laws of physics (ibid).

Because also light cannot escape the gravi-
tational pull of the singularity once it passes
the event horizon, the black hole is perceived
as black.
In 1975, Hawking discovered that black

holes emit radiation, later named Hawking
radiation, which causes the mass of a black
hole to decrease (Hawking 1975). These two
facts, that nothing can escape a black hole
once it entered and that the black hole emits
particles, may seem counterintuitive. How-
ever, the emitted particles come into be-
ing just outside the event horizon, and were
therefore never actually inside the black
hole. More precisely, these particles pop
into existence in particle-antiparticle pairs1

of which one is pulled into the black hole
while the other escapes as Hawking radia-
tion (Kumar et al. 2012). Hawking (1975)
calculated that the outgoing particles have
positive energy. In order to preserve the to-
tal energy2, the ingoing particles must there-
fore have a negative energy, which corre-
sponds to a negative mass. A black hole’s
mass decreases as a result of the incoming
particles with a negative mass, which is why
the phenomenon of Hawking radiation is also
referred to as black hole evaporation.
After discovering that black holes emit ra-

diation, Hawking (1976) argued that any
object that falls into a black hole disap-
pears from our universe when the black hole
completely evaporates, leaving only the ran-
domly generated Hawking radiation behind.
However, the unitarity principle of quantum
theory, the theory that is used to describe
physical phenomena at the nanoscale, re-
quires conservation of information. In the
BHIP debate, the term information is used
to describe physical information, for exam-

1According to quantum field theory, these fluctuations in which particle pairs pop in and out of existence
occur all over spacetime.

2The law of ‘conservation of energy’ states that no energy can be lost from our universe or created out
of nothing. Since the particle-antiparticle pairs are created out of nothing, their combined energies must
cancel.
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ple a rock or a satellite, or a smaller system
described by quantum theory. Since quan-
tum theory is generally accepted as a ‘true’
theory, information loss is deemed impossi-
ble. Nonetheless, Hawking’s argument for
the loss of information is also based upon
reasoning in line with a generally acknowl-
edged theory, general relativity, which is a
theory of gravitation. Thus, the discovery
of Hawking radiation led to this incompati-
bility of general relativity with quantum the-
ory, which is the paradox that we now know
as the black hole information paradox.

Black hole complementar-
ity
A solution to the paradox that in its heyday
gained great momentum is that of black hole
complementarity introduced by Susskind et
al. in 1993. This proposal resonates the
idea that was introduced by Bohr (1935)
when he described the dual nature of light;
it is both a wave and a particle at the same
time. Susskind et al. argue that an ob-
server falling into a black hole does not no-
tice anything unusual until he/ she hits the
singularity, while an observer far away from
a black hole would describe the black hole
as a hot membrane which absorbs all that
falls onto it. They refer to this hot mem-
brane as the stretched horizon, which lies
just above the event horizon. From the view
of a faraway observer, information that is
absorbed by the stretched horizon will even-
tually be re-emitted as Hawking radiation,
while an observer falling freely alongside in-
formation into the black hole would not wit-
ness this stretched horizon and will instead
see the information in its original state un-
til they both hit the singularity. Although
these two descriptions appear contradictory,
black hole complementarity argues that they
can both be true at the same time. Accord-

ing to Susskind et al., information which has
fallen past the event horizon and Hawking
radiation are not different objects, but com-
plementary descriptions of a single system
viewed from different reference frames (as
stated in Lowe et al. 1995). The key prin-
ciple that this proposal rests on is that be-
cause these two observers cannot communi-
cate after one has fallen into the black hole,
they will never find a contradiction in their
observations, which allows for the comple-
mentary description.
Black hole complementarity as a solution

to the BHIP was not instantly embraced by
the physics community, but when ‘t Hooft
(1993) and Susskind (1995) discovered the
holographic principle, which was eventually
partially realized in string theory (Malda-
cena 1998), their arguments significantly
gained strength and momentum. Susskind
explains that ” the three-dimensional world
of ordinary experience - the universe filled
with galaxies, stars, planets, houses, boul-
ders, and people - is a hologram, an image
of reality coded on a distant two-dimensional
surface.” (2009, p. 298). He further explains
that complementarity requires holography
to be true. Indeed, in the description of com-
plementarity, whatever happens inside the
black hole according to the infalling observer
must also have a complementary description
according to the outside observer. Since the
outside observer sees everything happening
on the stretched horizon - a two-dimensional
(2D) surface - while the infalling observer
sees the full three-dimensional (3D) volume
inside the black hole, it must be the case
that even though a 3D space is much larger
than a 2D surface, everything that happens
in 3D space can equally well be described on
a 2D surface. In other words, complemen-
tarity requires that the physics in the 3D
interior of the black hole could be equally
well described as if it was just above the 2D
event horizon. Maldacena (1998) discovered
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that, at least in certain circumstances, string
theory allows for this holographic principle
and thereby strengthened the arguments for
complementarity.

Firewall theory
The proposal of AMPS was a reaction to
complementarity and their main argument
was that the postulates that make up black
hole complementarity are inherently incon-
sistent (Dündar 2014). The postulate that
they propose to change is the equivalence
principle of general relativity, which requires
that an observer who falls into a black hole
encounters nothing out of the ordinary, no
‘drama’, at the event horizon. The self-
contradiction discovered by AMPS is techni-
cal in nature, and occurs when a black hole
is about halfway evaporated (AMPS, 2013).

In general terms, if one considers a sys-
tem to include a black hole and informa-
tion outside that black hole, then this sys-
tem can be mathematically described in line
with quantum theory. The black hole and
the information could also be described in-
dependently as two separate systems. Once
the information falls into and onto the black
hole, as described by complementarity, the
mathematical descriptions of the black hole
and the information start to depend on each
other. This mathematical interdependence
is called entanglement. When the black
hole is halfway evaporated, AMPS argue
that late Hawking radiation (radiation from
the halfway evaporated black hole) is fully
entangled with earlier Hawking radiation.
Late Hawking radiation contains parts of
the information fallen onto the black hole,
as seen by a faraway observer. The ab-
sence of drama for an infalling observer im-
plies that late Hawking radiation is also fully
entangled with the information behind the
horizon. However, according to calculations

made by AMPS, this dual entanglement of
late radiation is not possible without an in-
falling observer encountering high levels of
energy. Thus, by reasoning based on the as-
sumption made in black hole complementar-
ity that an infalling observer should observe
nothing special when crossing the event hori-
zon, AMPS conclude that an infalling ob-
server would go up in flames just before the
event horizon. In other words, they brought
to light a new paradox. In their resolu-
tion to this paradox, AMPS argue that the
equivalence principle, one of the most fun-
damental laws of physics, is invalid. In-
stead, they argue that an infalling observer
will be bombarded with high energy quanta
and burn up at what they named ” the fire-
wall” just outside the event horizon. If this
is indeed the correct resolution of the para-
dox, complementarity and quantum theory
are saved, but general relativity would need
to be changed drastically. Physicists gener-
ally tend to look for the most conservative
theory; therefore, the questions that are cur-
rently being raised are whether complemen-
tarity can perhaps be replaced by something
else or whether the arguments by AMPS can
be refuted (Strassler, 2015). The firewall
paradox has led to a new wave of propos-
als on how to reason a way out of the prob-
lem first stated in the BHIP (Dündar 2014).
However, most of these ideas lack the equa-
tions needed to explain the details of how
they are supposed to work (Strassler 2015).

Conclusion
Both black hole complementarity and the
firewall theory made a significant impact on
the physics community; however, neither of
them became a generally acknowledged the-
ory. As a result, the field of black hole
physics specializing in the BHIP is still open,
and multiple papers on this subject are be-
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ing published every year.
Hawking, who started the BHIP debate

in 1976, is one of the many physicists who
came up with a new proposal. Although his
conjectured solution to the firewall paradox
is not necessarily more promising than any
other new proposal, it might be interesting
to know the current point of view of the
founder of the BHIP debate. In 2013, Hawk-
ing gave a talk at the ‘fuzz or fire workshop’
in Santa Barbara, in which he tried to refute
the firewall theory using the argument that
there actually is no such thing as a black hole
- ironically enough, considering that he is the
discoverer of black holes (Hawking 2014).
Instead of an event horizon from which in-
formation can never escape, he argues for an
‘apparent horizon’, which only exists for a
period of time (2014). The absence of event
horizons, he explains, would mean that there
are no black holes in the sense of regions of
spacetime from which light cannot escape -
one should rather speak of grey holes. This
would mean that although information does
get trapped inside a black hole, it sometimes
can come out again. This way, informa-
tion is not lost and therefore there would

be no BHIP. However, Hawking’s proposal is
purely theoretical and contains no concrete
equations to support his claim, which other
researchers would need in order to evaluate
his arguments; these equations will have to
be constructed before the proposal can seri-
ously be considered.
The key to the resolution of both the

BHIP and the firewall paradox will probably
lie in finding a theory that unifies quantum
theory and general relativity. For both para-
doxes, it was the merger of the laws of quan-
tum mechanics with the laws of general rel-
ativity that led to contradictions. The ma-
jor obstacle in unifying these two theories is
the gravitational effect because there is no
method to describe gravity in quantum the-
ory yet, which is why research into the field
of quantum gravity is of high scientific inter-
est today. Since gravity plays a crucial role
in black holes, a theory of quantum gravity
might also bring new insights into the BHIP
paradox. Either the solution to the BHIP
may lead to the unification of quantum the-
ory and general relativity, or this unification
may provide the solution the BHIP.
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Abstract
Drug-food interactions occur when a drug’s anticipated effect is altered by a certain food,
which can result in clinically significant changes in the safety and efficacy of the phar-
macotherapy including accidental overdose or treatment failure. Such interactions are a
common yet underrecognized source of medication errors and identifying the cellular mech-
anisms that underlie them is crucial to preventing their occurrence. Given the complexity
and variety of drug-food interactions, a model food such as grapefruit which interacts with
multiple medicines via several distinct mechanisms presents a useful case study of drug-food
interactions in general. Similarly to other foods interacting with medications, grapefruit
juice inhibits intestinal CYP450 enzymes and P-glycoproteins, thereby increasing oral drug
bioavailability and potentially leading to drug overdose. With other drugs, grapefruit juice
decreases the amounts of drug absorbed by inhibiting organic anion-transporting polypep-
tides, which can cause diminished efficacy and treatment failure. Since drugs and nutrients
are closely interconnected in health and disease, more awareness of drug-food interactions
is needed among physicians and health professionals to optimize therapies and prevent
adverse effects. Finally, drug-nutrient interactions, such as inhibition of P-glycoprotein-
mediated drug efflux, may be taken advantage of to improve pharmacological therapies by
enhancing oral bioavailability or inhibiting antineoplastic resistance, thus offering promis-
ing directions for future research.

A drug-food interaction is defined as a
physical, chemical, physiologic, or patho-
physiologic relationship between a drug and
a nutrient (Chan 2006). This could mani-
fest as a situation in which a given nutrient
affects the activity of a drug or when cer-
tain drugs interfere with the absorption and
metabolism of essential nutrients. In addi-
tion, drugs and nutrients may together pro-
duce a new effect that neither produces on
its own (Bushra et al. 2011). Drugs and nu-
trients are intricately interconnected in hu-
man health: drug therapies and dietary in-
terventions often have a complementary ef-
fect in disease prevention and treatment. In
many diseases, such as hypertension, hyper-
lipidemia, and metabolic disorders, dietary
interventions play a key role in the overall
therapeutic strategy (Chan 2013). Although
a healthy diet can significantly augment the
effects of pharmacotherapy, physicians and
pharmacists have long recognized that some
foods and pharmacotherapeutic drugs, when

taken simultaneously, can interact in various
ways that may result in serious side effects
(Chan 2013). Examples include the inter-
actions between grapefruit juice (GFJ) and
cardiovascular drugs, vitamin K found in
green vegetables and the anticoagulant drug
warfarin, and alcohol and acetaminophen, to
name a few (Bushra et al. 2011). While
some drug-food interactions may be taken
advantage of, they more commonly result
in adverse drug events such as treatment
failure or potentially life-threatening toxi-
city (Bushra et al. 2011). The mecha-
nisms of these processes are diverse and com-
plex, but identifying them is of crucial im-
portance since drug interactions are still a
widely underrecognized source of medication
errors (Hansten 2004). Among drug-food in-
teractions, those involving grapefruit have
become a model to study many of the un-
derlying cellular processes due to their fre-
quent occurrence and wide range of inter-
action types. Therefore, the purpose of this
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paper is to explore grapefruit-medication in-
teractions, thus providing a framework for
understanding drug-food interactions in gen-
eral. Through this analysis, it will also
be explained how these interactions may be
eventually harnessed to improve therapeutic
practices, thereby turning their harms into
potential benefits.

General Mechanisms of In-
teraction
Based on the physiologic sequence of events
that occurs after a drug or nutrient has en-
tered the body, and the mechanism of inter-
actions therein, drug-nutrient interactions
can be categorized into four main types,
which are summarized in Table 1 (Chan
2013). A precipitant agent is defined as the
drug or nutrient that causes the interaction,
whereas an object agent refers to the drug
or the nutrient that is affected by the in-
teraction after the introduction of the pre-
cipitant agent (Chan 2006). Type II refers
to absorption phase-associated interactions,
which are most commonly encountered in
clinical practice (Chan 2013). These in-
teractions modify the bioavailability of the
medication and affect absorption (Pammi et
al. 2015). The precipitant agent can al-
ter the function of an enzyme (type IIA in-
teractions) or transport protein (type IIB
interactions) responsible for the biotrans-

formation or transport of the object agent
prior to reaching the systemic circulation
(Chan 2013). A third subtype (type IIC in-
teractions) involves complexation, binding,
or other deactivating processes that occur
in the gastrointestinal tract. An example
thereof is the chelation and complexation of
the antibiotic ciprofloxacin by the calcium
ions of oral calcium supplements, which can
reduce the oral bioavailability of the drug
and possibly lead to treatment failure (Chan
2013). Many type II interactions can be
minimized by separating the administration
schedule between the drug and nutrient in-
volved.
Interaction Type I comprises ex vivo

bioinactivations, which are chemical or phys-
ical reactions that take place before the in-
volved drug and nutrient have entered the
body, such as when mixing drugs with foods.
Although these interactions are most com-
monly observed with drugs and nutrients
administered together intravenously or en-
terally (through feeding tubes), they may
also occur by mixing certain drugs with
food. Drugs and nutrients can thereby re-
act with each other, undergoing hydroly-
sis, complexation, oxidation, or precipita-
tion (Chan 2013). The best approach to
avoid type I interactions is to always sep-
arate drugs and nutrients in the absence of
data confirming a lack of interaction (Chan
2013).

Finally, Type IV comprises elimination
phase-associated interactions, which involve
the modulation, antagonism, or impairment
of renal or enterohepatic elimination of the
drug or nutrient (Chan 2013). These inter-
actions may be mediated by drugs and nu-
trients competing for certain tissue-specific
transport proteins for elimination. For in-
stance, dietary sodium restriction can en-

hance the renal tubular reabsorption of
lithium ions from mood-stabilizing lithium
drugs via the action of the same trans-
port proteins utilized by sodium ions (Chan
2013).

23



Table 1: Examples of drug-nutrient interactions according to the mechanism-based classi-
fication system (Chan 2013)

Grapefruit-Drug Interac-
tions and Cytochrome
P450 Enzymes

Grapefruit juice and grapefruit products
have been found to interact with numerous
drugs: at least 85 known by 2013, 43 of
which can result in serious adverse effects
(Bailey et al. 2013). This places grapefruit-
drug interactions among the most highly re-
searched drug-food interactions. Currently,
the U.S. Food and Drug Administration re-
quires that all new, prospective drugs be
tested for interactions with GFJ, and that
warnings about such possible interactions
be included in patient information leaflets.
Typically, GFJ is considered to be part of
a healthy diet since it contains plentiful
amounts of potassium, vitamin C, various
antioxidants, as well as the carotenoids ly-
copene and β-carotene, which have provi-
tamin A activity. Grapefruit also provides

pectin, a form of soluble fiber that can
lower cholesterol levels in the blood (Ronzio
2003). However, when taken simultaneously
with certain medications, including statins,
calcium channel blockers, immunosuppres-
sants, and antihistamines, grapefruit prod-
ucts can lead to serious adverse drug effects
(Seden et al. 2010).
The majority of grapefruit-drug inter-

actions are of type IIA, and are medi-
ated through the inhibition of intestinal cy-
tochrome P450 (CYP450) enzymes, namely
CYP3A4, which can result in an increased
drug exposure and eventual drug overdose
(Seden et al. 2010). CYP3A4 is part of
the CYP group of enzymes, which are a
functionally diverse group of proteins with a
broad spectrum of biological activity. They
are involved in the oxidation of many en-
dogenous and exogenous compounds, in-
cluding most drugs, and are predominately
located in cells of the liver and small intes-
tine (Seden et al. 2010). The CYP3A4 iso-
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form accounts for 30% to 40% of CYP450
enzymes in the liver and 70% of cytochrome
enzymes in gut wall enterocytes (Lieberman
and Marks 2013). Ingestion of two CYP3A4
substrates could potentially induce compe-
tition for the binding site, which, in turn,
could alter the blood levels of these two
agents. Moreover, many substances or drugs
inhibit the activity of the CYP3A4 enzyme,
thereby impairing the body’s ability to me-

tabolize a drug in order to excrete it, re-
sulting in increased bioavailability (Lieber-
man and Marks 2013). Evidence suggests
that GFJ is an example of a potent and ir-
reversible inhibitor of CYP3A4. It has also
been established that the inhibitory effects
are exerted by group of compounds called
furanocoumarins, in particular bergamot-
tin and 6’,7’-dihydroxybergamottin, both of
which are present GFJ (Seden et al. 2010).

Figure 1: Depending on the medicine, grapefruit juice can cause too much or too little of
it to be absorbed into the systemic circulation (FDA 2014)

As shown in Figure 2, certain drugs are
extensively metabolized in the epithelium of
the intestine by CYP enzymes before they
are transported to the liver, where further
metabolism takes place. This process sig-

nificantly decreases the oral bioavailability
of the drug because a smaller fraction of it
reaches the systemic circulation. In the pres-
ence of furanocoumarins, enteric CYP3A4
metabolism is reduced and more substrate
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Figure 2: Schematic representation of the first-pass metabolism of a cytochrome P450
(CYP) 3A4 drug substrate in the absence of grapefruit juice in (a) the intestine and (b)
the liver, and in the presence of GFJ in (c) the intestine and (d) the liver (Seden et al.
2010)

is available to pass to the liver. Thus, al-
though hepatic metabolism is unaffected,
more substrate is bioavailable and free to
enter the systemic circulation. Examples of
medications affected by intestinal inhibition
of CYP3A4 include HMG-CoA reductase in-
hibitors (statins), calcium channel blockers
(a class of antihypertensive drugs), benzodi-
azepines, as well as the immunosuppressant
drug ciclosporin used in organ transplanta-
tion to prevent rejection (Seden et al. 2010).
An important discovery was that GFJ with-
out furanocoumarins did not affect oral ci-
closporin bioavailability compared to control
GFJ, thus proving that furanocoumarins are
the compounds responsible for the resulting
interactions (Paine et al. 2008).

P-Glycoprotein-Mediated
Grapefruit-Drug Interac-
tions

In addition to type IIA interactions, grape-
fruit products are also involved in a num-
ber of type IIB interactions, where they
inhibit the activity of cellular transporter
proteins such as the efflux transporter
P-glycoprotein (P-gp) and organic anion-
transporting polypeptides (OATPs) mediat-
ing influx transport (Seden et al. 2010).
P-glycoprotein is an ATP-dependent efflux
pump, part of the ATP-binding cassette
(ABC) superfamily of transporters, with
broad substrate specificity that pumps xeno-
biotics (such as drugs or toxins) out of
cells. Also known as multidrug resistance
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protein 1 (MDR1), they exist in animals,
fungi, and bacteria, and likely evolved as a
defense mechanism against harmful exoge-
nous substances (Tandon et al. 2006). P-
glycoprotein is extensively distributed and
expressed in hepatocytes, in the cells of
the proximal convoluted tubule of the kid-
ney, and in the intestinal epithelium, where
it pumps foreign substances back into the
intestinal lumen (Tandon et al. 2006).
The substrate specificity of P-glycoprotein
largely overlaps with that of CYP3A4, and
the two systems may act synergistically as
a barrier to multiple orally administered
drugs. As will be explained, some cancer
cells also express large amounts of P-gp,
which render these tumors multidrug resis-
tant because they remove anticancer drugs
due to a perceived threat to the cells (Ple-
ban and Ecker 2005).

Figure 3: Schematic representation of P-
glycoprotein-mediated drug efflux which can
be blocked by compounds present in GFJ
(Tandon et al. 2006)

Grapefruit juice has been demonstrated to
inhibit P-gp activity, thereby markedly in-
creasing the bioavailability of certain drugs
(Seden et al. 2010). The in vitro study
by Romiti et al. (2004) investigated the ef-
fect of GFJ on the expression and activity
of P-gp in the human immortalized prox-
imal convoluted tubule epithelial cell line
HK-2. Cells exposed for four days to GFJ
showed reduced levels of P-gp immunoblot-
table amount in their membranes and this
decrease was concentration-dependent (Fig-

ure 4; Romiti et al. 2004). This ef-
fect was thought to be mediated by vari-
ous compounds, including citrus psoralens
and the flavonoids naringenin (NAR) and
kaempferol (KF). To test this hypothesis,
HK-2 cells were also cultured for four days
in the presence of the latter two compounds.
As shown in Figure 4, both flavonoids pro-
duced substantial decreases in P-gp im-
munoblottable amount in a concentration
dependent manner, without affecting cell vi-
ability (Romiti et al. 2004). This means
that a drug, which would normally be re-
moved if in high enough concentrations,
would no longer be able to in GPJ condi-
tions, thus increasing the chance for over-
dose. Examples of drugs that are sub-
ject to P-glycoprotein-mediated efflux in-
clude some chemotherapeutic agents (etopo-
side, doxorubicin, and vinblastine), the drug
colchicine, widely used to treat gout, certain
HIV antiretroviral agents, and the antiar-
rhythmic digoxin (Seden et al. 2010). Con-
sumption of grapefruit products in conjunc-
tion with these drugs might result in acci-
dental overdose and drug toxicity.

Organic Anion-Transporting
Polypeptides
While it has been known for several
decades that grape¬fruit juice can cause
poten¬tially toxic levels of certain drugs in
the body, more recent studies have found
that the juice can also have the opposite
effect on a few other drugs. As a re-
sult, less of the drug is absorbed and treat-
ment may be ineffective (FDA Consumer
Health Information 2014). This effect is
due to interactions with the organic anion-
transporting polypeptides (OATPs), which
are transport proteins expressed on the api-
cal membranes of enterocytes and the sinu-
soidal membranes of hepatocytes. In the
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Figure 4: Modulation of P-gp expression by GPJ (left) and KF and NAR (right; Romiti
et al. 2004)

context of orally administered drugs, intesti-
nally expressed OATPs facilitate the uptake
of various exogenous compounds through
the gastrointestinal wall, thus acting in an
opposing fashion to the efflux transporter P-
glycoprotein (Dolton et al. 2012). The anti-
histamine fexofenadine (Allerga) was among
the first drugs to be identified as a substrate
for uptake by OATP, and it is the most ex-
tensively studied in this context (Greenblatt
2009). In 2002, Dresser and colleagues dis-
covered a 65-75% reduction in the systemic
exposure of fexofenadine when coadminis-
tered with GFJ, as compared with admin-
istration with water (Dresser et al. 2002).
The components of grapefruit juice identi-
fied to mediate this effect are primarily the
flavonoids naringin and hesperidin (Dolton
et al. 2012). These compounds inhibit
OATP transport activity without inducing
changes in protein expression of OATPs,
which suggests that the inhibition is not
mechanism-based but rather based on sim-
ple competitive inhibition (see Figure 6)
(Seden et al. 2010). Examples of other

pharmacological OATP substrates include β-
blockers (talinolol, celiprolol, and atenolol),
the direct renin inhibitor aliskiren, and the
quinolone antibiotic ciprofloxacin (Dolton et
al. 2012).
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Figure 5: Intestinal influx transport of an
OATP drug substrate in (a) the absence and
(b) the presence of GFJ (Seden et al. 2010)

Discussion of Harms and
Potential Benefits
Grapefruit juice can interact with various
classes of medications, some of which are
widely prescribed in the general population.
Interactions are more relevant and common
for CYP3A4 and P-glycoprotein drug sub-
strates with a low oral bioavailability and
narrow therapeutic index, since these factors
greatly increase the risk of toxicity (Seden
et al. 2010). The review article by Bailey
et al. (2013) summarizes the most clinically
relevant CYP3A4-mediated grapefruit-drug
interactions and their respective adverse ef-
fects. These include torsade de pointes and
risk of sudden death from antiarrhythmic
agents, especially dronedarone and amio-
darone, but also certain anticancer drugs;
rhabdomyolysis as a result of excessive sys-
temic concentrations of statins, in particu-
lar simvastatin and atorvastatin; nephrotox-

icity due to overdoses of immunosuppres-
sants such as ciclosporin and tacrolimus;
and myelotoxicity (bone marrow suppres-
sion) from various anticancer drugs (Bai-
ley et al. 2013). In addition, GFJ can
have a prolonged inhibitory effect on the in-
testinal clearance of therapeutic agents be-
cause it induces irreversible inactivation of
CYP3A4, which requires de novo restora-
tion of the isoenzyme (Seden et al. 2010).
Some of these interactions can be caused by
coingestion of as little as one grapefruit or
1-2 glasses of grapefruit juice per day.
The review article by Bailey and col-

leagues estimates the predicted interaction
risk (from low to very high) of these
medicines and provides potential alternative
agents, so as to ” assist clinicians in pre-
scribing drugs for vulnerable patients and
determining whether grapefruit or other cit-
rus fruits should be contraindicated dur-
ing pharmacotherapy, or whether an al-
ternative therapy can be used” (Bailey et
al. 2013). The article emphasizes that el-
derly people have the highest risk of ad-
verse grapefruit-drug interactions since they
are the prime purchasers of grapefruit and
also receive the most prescriptions for high-
risk drugs, such as cardiovascular and an-
tilipemic agents (calcium channel blockers,
β-blockers, statins, etc.). Furthermore, older
adults are more likely to have a decreased ca-
pacity to compensate for excessive systemic
drug concentrations (Bailey et al. 2013),
which altogether makes them an especially
vulnerable population, a fact that should be
considered by physicians and health profes-
sionals.
Thus far, scientific research has mainly fo-

cused on identifying undesirable drug-food
interactions and understanding the cellu-
lar mechanisms that underlie them. This
has led to considerable progress that could
help optimize the effectiveness and safety
of pharmacologic therapies by allowing for
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the prediction and minimization of associ-
ated adverse effects. However, drug-food
interactions may not be exclusively harm-
ful and may have much more potential
than previously thought. The most rele-
vant example thereof is the potential ap-
plication of grapefruit juice extracts as en-
hancers of anticancer drugs. Cancer cells
are known to accumulate various mutations
that render them multidrug resistant - a
phenomenon termed as antineoplastic resis-
tance. These mutations result in altered
binding-sites, deactivation of enzymes, de-
creased cell wall permeability, and increased
efflux of the drug, mediated primarily by P-
glycoprotein (MDR1/ABCB1) (Kroll 1995).
Since efflux is a major contributor to mul-
tidrug resistance in cancer cells, current re-
search is aimed at blocking the specific ef-
flux mechanisms (Modok et al. 2006). Due
to its inhibitory effect on P-gp, grapefruit
juice is a promising candidate for future re-
search in this field. A recent study exam-
ining the effects of lyophilized GFJ on P-
glycoprotein-mediated drug transport em-
phasizes the possibility of co-administrating
grapefruit juice with anticancer agents in or-
der to inhibit P-glycoprotein-mediated mul-
tidrug resistance (Ahmed et al. 2015). An-
other novel idea is to purify and incorpo-
rate the bioactive compounds of GFJ in solid
dosage forms to improve oral bioavailability
of various other drugs. If implemented suc-
cessfully, these techniques could improve ex-
isting pharmacotherapies and greatly reduce
the harmful and often lethal consequences of
antineoplastic resistance.

Conclusion
Drug-food interactions are still a largely
underrecognized, but important source of
medication errors. Our understanding of
the mechanisms underlying these interac-
tions has grown considerably over the last
decades, as demonstrated by the example
of grapefruit-drug interactions. Depend-
ing on the particular medication, the other-
wise healthy GFJ can cause either too much
or too little medicine to be absorbed by
the body. Grapefruit juice inhibits intesti-
nal CYP450 enzymes and P-glycoproteins,
which can result in drug overdose. Addi-
tionally, it can inhibit the activity of or-
ganic anion-transporting polypeptides, thus
causing treatment failure due to insufficient
oral bioavailability of medication. It should
be noted that many grapefruit-drug inter-
actions can be mediated by more than one
mechanism so that the resulting effects on
oral bioavailability may complement or op-
pose each other depending on the bioac-
tive compound and the drug administered
(Seden et al. 2010). More awareness about
this issue is needed, especially among physi-
cians and health professionals who are in the
position to inform patients of the dangers of
combining certain foods and drugs. Lastly,
drug-nutrient interactions, for instance in-
hibition of P-glycoprotein-mediated efflux,
may be taken advantage of to improve
pharmacological therapies by enhancing oral
bioavailability or inhibiting antineoplastic
resistance, thus offering promising directions
for future research.

30



References

Ahmed IS, Hassan MA, Kondo T. 2015. Effect of lyophilized grapefruit juice on P-
glycoprotein-mediated drug transport in-vitro and in-vivo. Drug Dev Ind Pharm. 41(3):375-
81.

Bailey DG, Dresser G, Arnold JMA. 2013. Grapefruit and medication interactions: for-
bidden fruit or avoidable consequences? Can Med Ass J. 185(4):309-16.

Bushra R, Aslam N, Yar Khan A. 2011. Food-drug interactions. Oman Med J. 26(2):77-83.

Chan LN. 2006. Drug-nutrient interactions. In: Shils ME, Shike M, Ross AC, Caballero
B, Cousins RJ, editors. Modern nutrition in health and disease. 10th ed. Philadelphia,
PA: Lippincott Williams & Wilkins. p. 1539-53.

Chan LN. 2013. Drug-nutrient interactions. J Parenter Enteral Nutr. 37(4):450-9.

Dolton MJ, Roufogalis BD, McLachlan AJ. 2012. Fruit juices as perpetrators of drug inter-
actions: the role of organic anion-transporting polypeptides. Clin Pharmacol. 92(5):622-
30.

Dresser GK, Bailey DG, Leake BF, Schwarz UI, Dawson PA, Freeman DJ, Kim RB. 2002.
Fruit juices inhibit organic anion transporting polypeptide-mediated drug uptake to de-
crease the oral availability of fexofenadine. Clin Pharmacol Ther. 71(1):11-20.

FDA Consumer Health Information. 2014. Grapefruit Juice and Medicine May Not Mix.
Retrieved from www.fda.gov/downloads/ForConsumers/
ConsumerUpdates/UCM292839.pdf

Greenblatt DJ. 2009. Analysis of drug interactions involving fruit beverages and organic
anion-transporting polypeptides. J Clin Pharmacol. 49:1403-1407.

Hansten PD. 2004. Appendix II: important interactions and their mechanisms. In: Katzung
BG, editor. Basic and Clinical Pharmacology. 9th ed. Boston: McGraw Hill. p. 1110.

Kroll DJ. 1995. Circumventing Antineoplastic Drug. Resistance: When Tumor Cells Just
Say ” No” to Drugs. Am J Pharm Educ. 59:184-191. Lieberman MA, Marks A. 2013.
Marks’ Basic Medical Biochemistry: A Clinical Approach. 4th ed. Philadelphia, PA: Lip-
pincott Williams & Wilkins. p. 868.

Modok S, Mellor HR, Callaghan R. 2006. Modulation of multidrug resistance efflux pump
activity to overcome chemoresistance in cancer. Curr Opin Pharmacol. 6(4):350-4.

Paine MF, Widmer WW, Pusek SN, Beavers KL, Criss AB, Snyder J, Watkins PB. 2008.
Further characterization of a furanocoumarin-free grapefruit juice on drug disposition:

31

www.fda.gov/downloads/ForConsumers/
ConsumerUpdates/UCM292839.pdf


studies with cyclosporine. Am J Clin Nutr 2008.
87(4):863-71.

Pammi M, Vallejo JG, Abrams SA. 2015. Nutrition-Infection Interactions and Impacts
on Human Health. Boca Raton, FL: CRC Press. p. 112. Pleban K, Ecker GF. 2005.
Inhibitors of P-glycoprotein-lead identification and optimization. Mini Rev Med Chem.
5:153-63.

Romiti N, Tramonti G, Donati A, Chieli E. 2004. Effects of grapefruit juice on the mul-
tidrug transporter P-glycoprotein in the human proximal tubular cell line HK-2. Life Sci.
76(3):293-302.

Ronzio RA. 2003. The encyclopedia of nutrition and good health. New York, NY: Facts
On File. p. 325.

Seden K, Dickinson L, Khoo S, Back D. 2010. Grapefruit-drug interactions. Drugs.
70(18):2373-2407.

Tandon VR, Kapoor B, Bano G, Gupta S, Gillani Z, Gupta S, Kour D. 2006. P-glycoprotein:
pharmacological relevance. Indian J Pharmacol. 38(1):13-24.

32



33



“Madness is a phase in a
process, not a finishing point”:
Gestalt therapy as an effective

tool to empower troubled
voice-hearers to recover

Ulyana Semyonkina
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Abstract
The stigmatizing nature of society’s common attitudes towards people diagnosed with
schizophrenia is problematic since social support is an important factor in their rehabili-
tation and subsequent integration. Schizophrenia is a widely used umbrella term with no
known coherent biomarkers. The biomedical model of psychiatry tends to decontextualize
and pathologize experiences that are thought to be symptoms of schizophrenia; traditional
psychiatrists are trained to treat hearing voices or having strange sustained beliefs as prob-
lems to be fixed with medication. This attitude enhances the stigmatization of troubled
voice-hearers. According to the biopsychosocial model of psychiatry as proposed by such
initiatives as the Hearing Voices Movement, the experience of hearing voices itself is not
necessarily a symptom of abnormality; it is often a normal survival adaptation to abnor-
mal traumatic circumstances. In fact, voices can contain unique meaningful messages that
might aid the voice-hearer to recover. Many people who hear voices never become patients;
there are also those who have managed to change the content of their voices, which ended
their distress. The paper analyses the recovery process of Eleanor Longden as described in
her memoir “Learning From the Voices in My Head’, and draws parallels between Eleanor’s
success story and the principles of Gestalt therapy, a context- and experience-based long-
term psychotherapy aimed at empowering people to desensitize to their past trauma, and,
thus, to heal. It can be concluded that this humanistic psychotherapy should be brought
forward in the treatment of schizophrenia. As there is already a great deal of professionals
trained in the Gestalt approach, it is feasible to start implementing this treatment on a
large scale. Challenging the biomedical model of psychiatry through rethinking both the
label of schizophrenia and its treatment can change the attitudes towards troubled voice-
hearers, lead to their empowerment to recover and reinforce their subsequent integration.

What would you think of someone who
believed he was God or heard twenty voices
screaming in his head? Chances are you
would deem him “crazy” since such be-
haviour is not conventional. It is also very
likely that you would think he was danger-
ous and to be avoided, as this behaviour is
frequently perceived as threatening (Byrne,
1998; Thoits, 2011). A person demonstrat-
ing this behaviour would probably be diag-
nosed with schizophrenia, a mental disorder
characterized by difficulties forming and sus-
taining social connections as well as chronic
trouble distinguishing between what is and
is not real (Javitt & Coyle, 2004, p. 48). The
common attitude towards people diagnosed
with schizophrenia is stigmatizing (Wood et
al, 2014); it propagates lack of social sup-

port which is a major environmental risk
factor for the initial development of severe
mental distress (Mueller et al., 2006). Social
support directly affects the success of reha-
bilitation; thus, the lack thereof becomes a
major problem in the subsequent integration
(ibid). This illustrates a vicious circle that
can and should be broken.
One way of helping people diagnosed with

schizophrenia build and sustain social con-
nections, and, subsequently, receive enough
social support, is through psychotherapy.
As outlined in research, the most predom-
inant of the existing treatment methods is
cognitive behavioral therapy or CBT (Segre-
dou et al., 2011; Perez-Alvarez et al., 2008).
While having proven to be helpful in re-
ducing the symptoms and, therefore, eas-
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ing the suffering for many people diagnosed
with schizophrenia, this approach is limited
(Perez-Alvarez et al., 2008, p. 85). It merely
sees symptoms as useless defects and prob-
lems to be eliminated. Its aim is to silence
the voices rather than to listen to them (p.
85). This approach mostly allows short-term
relief and does not focus on improving so-
cial interactions. Gestalt therapy is differ-
ent from CBT; this long-term psychotherapy
aims to eliminate the disconnection between
people’s life experiences and their illness ex-
periences by helping them to realize their
own power in dealing with those experiences
(Bowman & Nevis, 2005; Senreich, 2014).
Accordingly, the paper will evaluate Gestalt
therapy in the context of schizophrenia and
explain why bringing the Gestalt approach
forward can, potentially, advance the treat-
ment of this condition and offer a substan-
tial contribution to the integration of people
with schizophrenia into society.

The problematic nature of
the concept
The most well-known symptoms of
schizophrenia are hallucinations charac-
terised by perceptions not congruent with
external stimuli, and delusions characterised
by maintained beliefs even when these con-
tradict reality (Javitt & Coyle, 2004, p. 48).
Other symptoms thought to be representa-
tive of schizophrenia include lack of affect
and difficulties connecting with one’s emo-
tions (Javitt & Coyle, 2004). However, the
manifestation of the disease among differ-
ent people labeled as “schizophrenic’ largely
varies. This widely accepted and seemingly
unquestionable label can, in fact, be prob-

lematic. In medicine, the diagnosis of the
disease requires the presence of a clearly
identifiable causality mechanism between
the symptoms of distress and their cause;
for instance, there are effective biosensors
for blood glucose which lead to a diagno-
sis of diabetes mellitus (Martinkova & Po-
hanka, 2015). However, that is not the
case with many psychiatric diagnoses in-
cluding schizophrenia, which has been used
in traditional psychiatry for more than 100
years. This life-altering diagnosis is given
to a person on the basis of a subjective
judgement of a psychiatrist about whether
that person exhibits symptoms that are in
line with the DSM’s (Diagnostic and Sta-
tistical Manual of Mental Disorders) defini-
tion of schizophrenia (McLaren, 2010). In
fact, no consistent evidence for the biologi-
cal cause of this umbrella disease has been
found; therefore, no connection between the
symptoms and the cause in the diagnosis
exists. There are a number of theories, such
as the dopaminergic and the glutamatergic
theories1, that try to find a biological ex-
planation for schizophrenia (Javitt & Coyle,
2004), but there are still no known coher-
ent biomarkers for the disease. Moreover,
according to Gray (2008), “the scientific
validity of the concept of schizophrenia is
zero” (p. 1007). Despite this, the diagnosis
continues to be widely used in psychiatry,
and medical treatment continues to be pre-
scribed based on this diagnosis.
The necessity of putting all these people

with different experiences under one label re-
mains unclear. Accentuating their biological
peculiarities and unduly referring to them
as direct causes of the disorder takes away
the attention from what those people are
actually experiencing and where the prob-

1It has long been thought that schizophrenia was caused by a disturbance in a brain system which uses
a chemical dopamine as a signal transmitter. However, a relatively new neuroscientific theory suggests
that it is not dopamine but, rather, glutamate that is responsible for the onset of the disorder (Javitt &
Coyle, 2004).
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lem with that lies. Physicians are gener-
ally trained to help patients when they know
what their problems are; however, psychi-
atrists are trained to dismiss the context
and content of such experiences as hear-
ing voices, and to treat them as secondary
(Bracken et al, 2012). They are taught to
simply refer to them as “symptoms’; they
are trained to keep to the theory that is not
even scientifically valid (McLaren, 2010). As
a result, the background and significance of
the symptoms in the context of people’s lives
remain ignored, and initially reported psy-
chological problems stay discarded, which
makes it hardly possible to solve them (Gray,
2008). Both the concept “schizophrenia’
and the direction of treatment that follows
the diagnosis largely contribute to a deval-
uation of people’s experiences. The tradi-
tional medical model sees people diagnosed
with schizophrenia as problems that need to
be fixed and modified through medication
(Bracken et al, 2012); such pathologization
leaves no room for compassion and can lead
to social exclusion. Hence, putting all these
people under one label does not simplify the
treatment strategy; however, it does con-
tribute to the stigmatization of those diag-
nosed.

Medication and psychiatric
wards
It is well-known that people diagnosed with
schizophrenia are often placed in mental
health institutions against their will. This
is usually done for the purpose of protecting
the patient and those around him; however,
some argue that this strategy along with
the staff’s attitudes towards the patient can
have traumatizing effects that add to the pa-
tient’s initial distress (Sapey, 2013, p. 378).
Once people are admitted to mental health
clinics, they instantly start being treated

as “the mentally ill’, and not as multidi-
mensional people with different histories and
backgrounds (Barnes, 1999). Such approach
is not patient-centered; it can be paternalis-
tic and dehumanizing. Patients do not get
much say in their treatment, and, conse-
quently, have less responsibility and power
in dealing with their experiences (Barnes,
1999). Treatment prescribed to people diag-
nosed with schizophrenia commonly involves
taking antipsychotic drugs such as olanzap-
ine and amisulpride which aim to eliminate
psychotic symptoms (Freudenreich & Goff,
2002). While these drugs have proven to be
helpful for some people, others do not re-
spond to them equally well; a portion of peo-
ple who take medication develop addiction
to it. Moreover, antipsychotics often have
adverse side effects that include sedation,
headaches, dizziness, anxiety, and weight
gain (Mccann, Clark & Lu, 2009). Addi-
tionally, it can be argued that alleviating the
psychotic symptoms with the help of drugs
does not always mean achieving a state of
well-being. For instance, if the patient stops
hearing voices but begins experiencing dete-
rioration of his cognitive abilities and phys-
ical health, he cannot be healthy. Against
this backdrop, some people who hear voices
never become patients (Honig, 1998; Mc-
grath et al, 2015). In fact, 4% of the pop-
ulation have experienced hearing voices at
some point in their lives; yet, only one-third
of them ever needs help and sees hearing
voices as a problem (Honig, 1998, p. 647).
Only 1-1.5% of the population receives the
diagnosis of schizophrenia (p. 647). This
raises doubts about whether the experience
of hearing voices itself or the effect that it
has on one’s life should be considered patho-
logical.
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Rethinking schizophrenia:
disease vs. experience
When the experiences of patients diagnosed
with schizophrenia and those with a disso-
ciative disorder were compared to groups of
chronic “non patient voice-hearers” with no
previous psychiatric history, it was found
that the form of the voices they hear was
very similar (Honig et al, 1998). In all
three groups, voices were heard either in
a form of a dialogue or as them comment-
ing on behavior (p. 651). However, there
were significant differences in content, emo-
tional quality, and degree of control that the
voices were reported to have on the subjects
(p. 651). The patient groups were more
afraid of the voices than the non patient
group; they heard more negative voices,
whereas voices in the non patient group were
frequently more “positive and nonthreaten-
ing” (p. 650). The experience of hearing
voices itself can, thus, be seen not as a psy-
chopathological phenomenon but as a vari-
ation in human experiences. This message
is promoted by the Hearing Voices Move-
ment, an organization founded by a Dutch
psychiatrist Marius Romme. The movement
proposes a new functional way of looking at
the experiences of voice-hearers by creating
space for people’s stories, voices and per-
sonal thoughts instead of trying to silence
them (Corstens et al., 2014). Unlike that
of traditional psychiatry, this approach does
not devalue the experiences of the person by
calling them symptoms of a disease.

Don’t shoot the messenger
An active member of the Hearing Voices
Movement, psychology researcher Eleanor
Longden refutes the common belief that
schizophrenia is a chronic, incurable disease.
In her memoir Learning from the Voices in

My Head, she claims that “madness is a
phase in a process, not a finishing point”
(Longden, 2013, para. 563). The book
emphasizes the importance of the experi-
ences of people who hear voices as well as
their validity. Eleanor was diagnosed with
schizophrenia at the age of 19, when she
started hearing voices in her first year of
university. Soon enough, she began to have
strange beliefs, and her voices became so ter-
rifying that she tried to drill a hole in her
own head (para. 36). However, she claims
that it was not this incident but, rather, the
worst aspects of her experience with hear-
ing voices were her sense of complete de-
spair, humiliation and hopelessness that per-
meated those years of her life (para. 36).
Fortunately, she happened to have met peo-
ple who gave her hope - Pat Bracken and
his team were psychiatric professionals who
were “far more interested in [her] as a person
than as a diagnosis” (para. 563), they had
a “considerate, proactive, pragmatic” atti-
tude in their approach to treatment, one
that suggested Eleanor “look[ed] for solu-
tions within herself” (para. 563). With their
help, Eleanor first realized that there were
more active ways to recover than merely tak-
ing medication. Her journey of self-discovery
began as she stepped on the path of “re-
flection, responsibility, exploring, integrat-
ing, and accepting the emotional meaning
of what was happening” to her (para. 612).
She explained the distress of her experi-
ences as a result of ”.series of devastating
events” that had “literally shattered [her]
into fragments” (para. 714). After meet-
ing Pat Brecken, Eleanor started to see her
experiences not as symptoms of abnormal-
ity but, instead, as normal survival mecha-
nisms to abnormal traumatic circumstances
(para. 127). She now believes that this
is a “more honoring way” in describing her
experiences. According to her, voices are
tools to cope; they are not random, but
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unique for each person. For Eleanor, her
voices “were different ages, harboured differ-
ent memories, contained diverse repertoires
of intellect and emotion” (para. 720). This
is supported by the study that Eleanor has
conducted with her colleague Dirk Corstens
in 2013; 100 clinical cases, 80% of which
were diagnosed with schizophrenia, were in-
terviewed, and results have shown that peo-
ple hear unique voices which have a psy-
chological sense in the context of their lives
(p. 285). In 78% of the cases, voices were
identified as being representative of a family
member, a past abuser, or a disowned part
of self, and were associated with feelings of
shame, anger, guilt and low self-worth (p.
274). As for Eleanor, she reports some of
her voices as being identified with the peo-
ple who had harmed her; she refers to the
voices as messengers that convey informa-
tion about her internal, emotional world,
and, therefore, help her understand herself
(Longden, 2013, para. 720). She urges
other voice-hearers, psychologists and psy-
chiatrists to stop shooting the messengers,
and to start engaging with the information
that they carry in order to utilize it in a
restorative way.

Recovery
According to Eleanor’s psychiatrist Pat
Brecken, “recovery is not only possible but
inevitable” (Longden, 2013, para. 566).
Eleanor divides her own recovery process
into two stages: the first stage involved ac-
cepting that she hears voices, not avoiding,
arguing with, or trying to silence them. This
took her a while since the voices she heard
were very cruel and discouraging; the second
stage involved listening to what the voices

were saying and having an assertive dialogue
with them. At one point, she gained so
much control over her voices that she was
able to “schedule appointments” with them,
where they agreed to “meet” and talk (para.
672). It was important that Eleanor grew
to be respectful towards her voices; she be-
gan to give the voices freedom to say any-
thing without being obedient to them. That
signified a power shift, and, gradually, she
managed to change the core of her relation-
ship with the voices: instead of belittling,
they started to encourage her in times of
stress. Eleanor’s story shows that recovery
is possible to achieve through a long jour-
ney of self-discovery which requires one to
make an adamant decision to desensitize to
the past trauma2. Importantly, Eleanor nei-
ther claims to have completely freed herself
from the so-called symptoms nor does she
see that as a problem (Longden, 2013, para.
1113). She still hears voices, but they no
longer cause her distress. Eleanor is proud
to be a voice hearer. In fact, she claims that
hearing voices is a valuable and important
part of her life now.

Gestalt therapy
Eleanor’s story along with her general at-
titudes towards recovery closely resemble
many aspects of the Gestalt approach, a
type of humanistic long-term psychother-
apy that stresses the importance of what is
happening in “the here and now” (Senreich,
2014, p. 58). Gestalt can be understood
as an experience, a process; an incomplete
gestalt is an unfinished past business which
programs the person’s behavioural and emo-
tional response to situations in the present
that resemble the traumatic ones in the past

2Other stories of people who have recovered from schizophrenia can be found in the book Living with
Voices: 50 Stories of Recovery by Marius Romme, Sandra Escher, Jacqui Dillon, Dirk Corstens, Mervin
Morris (2011).
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or those perceived by the person as sim-
ilar (Elliott, 2004). Trauma often occurs
when one does not have enough emotional
resources to deal with what is happening to
him or when the coping mechanisms he uses
are ineffective (ibid). In order to discover
the unfinished businesses and to help the
client appropriate better strategies of cop-
ing, a Gestalt therapist seeks to understand
what happened to the client rather than
what is wrong with him (Bowman & Nevis,
2005). Therefore, the Gestalt approach sug-
gests that the change and the subsequent
relief from the client’s suffering can occur in
the present, when he is in touch with and ac-
cepting of whatever he is experiencing, and
is assisted and empathically supported by
the therapist (Elliott, 2004; Senreich, 2014).
As a result, the person can finish incomplete
gestalts and regain his disowned parts again,
which will allow him to respond to similar
situations in the future differently, and to
generally feel more content (Elliott, 2004).
This mechanism precisely resembles the one
which Eleanor refers to as paramount in her
successful recovery (Longden, 2013). In fact,
Gestalt therapy has been occasionally used
in treatment of people in extreme states;
for instance, James Dublin (1973) has tried
“gestalting psychotic persons”, and was suc-
cessful (p. 149). He concluded that such
people tend to be initially very reluctant
to work in this way because, according to
him, psychosis is ”.rather bizarre extreme in
avoiding self-awareness” (p. 150). However,
he claims that if therapists remain patient
and encourage clients to continue “experi-
encing themselves fully”, there are signifi-
cant improvements (p. 152). Accordingly, it
can be concluded that Gestalt therapy has a
great potential to be comprehensively used
as an effective tool in helping troubled voice-
hearers.

Gestalt techniques that can
be used in the treatment of
psychosis

One of the techniques used in Gestalt ther-
apy is called “working in the chairs” or
“empty chair technique” (Dublin, 1973, p.
150; Elliott, 2004, p. 244). It involves the
client mentally placing the figure of his or
her “disowned part” onto an empty chair
and conversing with it, assisted by the psy-
chologist, after which the client sits on that
chair and talks back to himself as if on be-
half of that part; he then goes back to his
chair and notices the difference in his breath-
ing and emotions (Elliott, 2004, p. 245).
This technique brings the difficult unfin-
ished gestalts from the person’s past into the
present where he finishes them by expressing
regret, resentment, anger, pain and by say-
ing “goodbye” to the figure that this part of
his psyche identifies with (Dublin, 1973, p.
152). This technique is remarkably similar
to the one outlined by Rufus May in a BBC
documentary The Doctor Who Hears Voices,
where Rufus, a voice hearer and a clinical
psychologist, shows the method with which
he engages in a dialogue with his client’s
voices (Regan, 2008). He uses the “Talking
to the Voices’ technique where he asks the
client to tell him what her voice is saying di-
rectly, in the first person; Rufus then talks
back to the voice, and it responds (Corstens,
Longden, May, 2012). This approach is not
commonly prescribed by traditional psychia-
trists, therefore most people diagnosed with
schizophrenia do not receive this type of
aid. Since there are currently many more
trained Gestalt therapists readily available
than there are psychologists like Rufus May,
it is feasible to start implementing Gestalt
therapy in the treatment of troubled voice-
hearers on a large scale by urging traditional
psychiatry to collaborate with Gestalt insti-
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tutes or to train medical psychiatrists in the
Gestalt approach.

Future research
Future research should investigate the ef-
fectiveness of the Gestalt approach in com-
parison to CBT and medication in con-
trolled, randomized studies. It should also
look into the experiences of people diag-
nosed with other disorders such as manic
depression or obsessive-compulsive disorder,
and see whether these experiences are also
meaningful and carry messages which can be
used in recovery. Moreover, neuroscience re-
searchers should collaborate with social sci-
entific and psychology researchers in order
to gain a better understanding of the ex-
perience of hearing voices; a group of non-
patients who hear voices that do not cause
them distress should be added to neurosci-
entific studies of schizophrenia.

Conlusion
Adopting a biopsychosocial model of
schizophrenia which emphasizes importance
of the context of distress can offer people
hope for recovery, empower them to find
solutions within themselves, and, conse-
quently, to heal. This perspective should
turn the image of a psychiatric patient from
a weak, powerless, dangerous person with
no hope for recovery into the image of a
hurt human being who has the power to
build his resilience and the potential for a
fulfilled life. Such paradigm shift should end
the stigmatization of those who hear voices,
allow them to receive enough social support,
and promote their successful integration
into society. Evidence suggests that recov-
ery from schizophrenia is possible; however,

this lengthy process requires the client’s
adamant decision to desensitize to his past
trauma. It is, thus, unsettling that people
who experience severe mental distress are
often simply unaware of approaches other
than the one suggested by the medical model
which offers a symptom-centered approach.
If given a choice, some patients would still,
perhaps, prefer the medical approach over
the alternative one; yet, the some might
prefer person-centered approaches that aim
at helping eliminate the decontextualization
and pathologization of people’s suffering.
Contrary to the view of mainstream psychi-
atry, the Gestalt view suggests that hearing
voices itself is not necessarily a psychopatho-
logical symptom of an illness but, rather, is
a variation in human experiences. It argues
that it is not the voices themselves, but the
negative content of the voices that makes
the experience problematic and stressful for
the voice-hearer as the content of voices
tends to reflect the traumatic events in the
voice-hearer’s past. Interestingly, voices of-
ten contain meaningful messages that can
be utilized in the process of recovery; mak-
ing sense of these messages can be done
in the “here and now” with the assistance
of a Gestalt therapist who aims at help-
ing the client put together parts of himself
that were “disowned” as a result of trau-
matic experiences. Gestalt therapy should,
thus, be brought forward in the treatment
of troubled voice-hearers which is feasible
to do since there are many trained Gestalt
therapists readily available. Hopefully, chal-
lenging the concept of schizophrenia and
the prevailing biomedical model of its treat-
ment should provide a more compassionate,
holistic perspective on the voice-hearers’
problems, which would open up more active
healing opportunities for them and help to
end their social exclusion.
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Abstract
In many post-conflict societies stories of a violent past are told time and time again, signif-
icantly impacting both individually and collectively the lives of the following generations.
Whilst previous research on the salience of traumatic memory in a generational context has
primarily focused on an individual level, this research draws from the collective memory
field in order to investigate the impact of traumatic narratives on a societal level. Theo-
ries, most notably those of Renan (1990) and Anderson (2006), will be applied to a prime
example, namely the Afrikaner memory of the Anglo-Boer War in South Africa which took
place from 1898 to 1901. This memory was discernibly present in social life throughout
the 20th century, and is particularly instrumental in molding a sense of Afrikaner iden-
tity. This study has found that the Afrikaner’s defeat, as well as their suffering both
during and after the war, formed a strong cultural narrative which was utilized in order
to mobilize the Afrikaner people, and thereby served political goals. It should be taken
into account that the social impact memories have is often dependent on powerful ac-
tors and political interests, considering the tendency of existing power structures to adapt
historical knowledge for the sake of desired discourses. At the same time, traumatic mem-
ories do give shape to the forming narratives of a people, and are therefore crucial for
understanding the role of the past in promoting the peaceful co-existing of social groups.

Introduction

When Afrikaners1 are playing a rugby match
against the English the stakes are high and
the tension is palpable. Jansen (2009)
explains this animosity in Knowledge in
the Blood by noting “old wars are fought
afresh” (p. 74). The war he is referring
to is the Second Anglo-Boer War2, fought
mainly by white protagonists and leading
to Afrikaner defeat, which is according to
Jansen the most prevalent collective memory
of the contemporary Afrikaner. The three
years of war came to an end in 1902, yet
Jansen, amongst others (Theron, 2001; Nas-
son, 2000; Grundlingh, 1999; Blaser, 2012),
argues that the effect of the traumatic mem-
ory proved to be crucial for the Afrikaner
identity throughout the 20th century and,

by extension, shaped South-African soci-
ety. More specific, research suggests that
Afrikaner nationalism, strengthened by the
traumatic memory of defeat, is associated
with the promotion of the Apartheid state
(Blaser, 2012; Lovell, 1956; Nasson, 2000).
This example can certainly be connected to
many similar instances throughout history,
since in many post-conflict societies trau-
matic memory still plays a significant role
shaping and demarcating group identities3.
Academia has mainly focused on the Holo-
caust survivor context in studying this phe-
nomenon (e.g. Epstein, 1979; Fresco, 1984;
Hoffman, 2004; Hirsch, 2008; Van Alphen,
2006), the findings of which can be useful
for analyzing the general phenomenon. For
instance, Hirsch points out how visible com-
memoration in terms of stories and behav-

1Afrikaners are the descendants of mainly Dutch settlers and form the majority of whites in South
Africa (Grundlingh, 1999; Jansen, 2009).

2From here onwards referred to as the Anglo-Boer War. Nowadays it is also called the South African
War, in order to acknowledge that the war involved more people than the two white tribes (Jansen, 2009).

3Consider for instance Northern Ireland, the formation of Turkey and the denial of the Armenian geno-
cide, Germany and the Jewish people, or the American Civil War and white Southerners.
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iors can transmit collective trauma so deeply
that next generations appear to “remem-
ber” the events. This can, according to Van
Alphen, even displace one’s own experiences:
“they do not understand where those stories
stop and their own world begins” (p. 479).
While these insights reveal the salience of
traumatic narratives for an individual of the
next generation even decades after the con-
flict took place, and thereby justify study-
ing memories of a distant past, the field
fails to draw links with the societal level,
which is necessary for other studies, such
as the Afrikaner case. Therefore, this study
will draw from the large database available
on collective memory, especially consider-
ing those studies discussing nations and na-
tionalism (Anderson, 2006; Renan, 1990;
Jansen, 2009; Hobsbawm, 1983; Duara, 199;
Geertz, 1963; Smith, 1989; Fichte, 1810;
Vromen, 1993), to explain how traumatic
memories shape collective identity, and how
this process influences society. Although
these scholars are not necessarily working
on traumatic memory, their theories prove
highly useful for analyzing the Afrikaner
case study, and draw attention to the flexible
nature of war memory when utilized for po-
litical goals. Importantly, the use of collec-
tive memory theory opens up the possibility
of creating a coherent theoretical model for
assessing this particular post-conflict phe-
nomenon. In addition, the outcomes of this
paper are likely to aid in the understand-
ing and perhaps even prevention of a re-
eruption of violence in various post-conflict
areas, starting with South Africa.

Mobilizing memory
In order to assess how traumatic memory
fulfils a mobilizing function for the Afrikaner
population, it is necessary to first of all
identify and describe the most traumatic

aspects of the Anglo-Boer War. One as-
pect is the British incarceration of Afrikaner
men, women and children in concentration
camps (Grundlingh, 1999; Jansen, 2009).
Due to British neglect of the Afrikaner in-
mates, almost 28,000 Afrikaners died from
disease or starvation, amounting to approx-
imately 10% of the Afrikaner population
(Grundlingh, 1999). Furthermore, in the af-
termath of the war, the Afrikaners suffered
gruesome consequences of defeat - there ex-
isted a hegemony of English institutions and
power, and consequently the Afrikaner was
marginalized. The fact that the British
forced the Afrikaner population to speak the
colonial (English) language illustrates this
point clearly. The economic situation of the
Afrikaner was so deplorable at the offset of
the 20th century that the Carnegie Com-
mission of Investigation on the Poor White
Question in South Africa was established in
1932. It is clear, therefore, that the humili-
ation of defeat in the war was deepened by
the following years during which Afrikaners
lived in devastating poverty (Jansen, 2009).
Evidently, the Afrikaners have suffered a
great deal as a consequence of the Anglo-
Boer war, which allows for the war memory
to play a mobilizing role for the Afrikaner
people.
In order to explain how narratives of past

suffering can indeed form a unifying cultural
factor, it is useful to consider Renan (1882),
who claims that “suffering in common unifies
more than joy does.” As Renan points out,
since collective grievances provide a sense of
duty and responsibility for the following gen-
eration, who have to make sure the dread-
ful events will not be repeated, feelings of
a common identity will be strengthened by
emphasizing this common duty. In fact, in
Afrikaner folk history the memory of the
Anglo-Boer War was often used to under-
line the common suffering of the Afrikan-
ers (Grundlingh, 1999). In line with Renan,
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Theron (2001) demonstrates that these his-
torical narratives were used to stir up pa-
triotism by instilling a mission to fight for
freedom in the future. The stress on re-
sponsibilities is also evident in relation to
the economic deprivation Afrikaners expe-
rienced after the war, since the narrative of
dealing with hardships is still seen as central
to Afrikaner identity (Theron, 2001; Jansen,
2009). Consequently, it appears that the re-
membrance of grievances has formed guide-
lines for “being” Afrikaner: one should make
sure that the Afrikaner people never again
experience poverty and suppression, as well
as take an example of the hardworking fore-
fathers. Meanwhile, not only in terms of re-
membrance but also considering living mem-
ory in the first decades of the 20th century,
the concentration camp atrocities had a di-
rect unifying effect since the Afrikaners had,
as Grundlingh (1999) argues, “common vic-
tims to mourn and common grievances to
nurture” (p. 22). Almost every Afrikaner
household was affected by the war and the
trauma was perceived as a collective expe-
rience, which enabled the war to serve as a
“representative emblem of “Afrikanerness”’
(Nasson, 2000, p. 150). Hence, both the vast
number of Afrikaners that were affected, and
the emphasis on suffering and hard work
as a resolution, allowed the Anglo-Boer war
memory to play an important role in unify-
ing the Afrikaner people.

Not only the experience of trauma and
loss and the dread of economic security drive
Afrikaner ethnic mobilization, but also feel-
ings of inferiority compared to the English.
According to Jansen (2009), hatred towards
the English, who have “humiliated a proud
tribe,” is deeply entrenched in the conscious-
ness of the current generation Afrikaners,
and hence has remained prevalent through-
out the 20th century. This struggle against
a common enemy has produced feelings of
Afrikaner nationalism on a cultural level

(Jansen). A telling example of this mecha-
nism is the reaction to the crude Boer stereo-
types used by the British imperial press:
intellectual Afrikaners romanticized and re-
told folk memories of enduring hardship and
brave sacrifice (Theron, 2001). Since deal-
ing with hardship and endurance in times
of suffering was extremely important for
the survival Afrikaner tribe in the first half
of the 20th century, character traits such
as courage and determination were empha-
sized as typically belonging to the Afrikaner
(Grundlingh, 1999). The challenge posed
by the English media provided an extra op-
portunity to emphasize the strength and
uniqueness of the Afrikaner. In this way,
specific character traits responding to past
suffering became engrained in the Afrikaner
identity through history telling.
Certainly, the Anglo-Boer War was elabo-

rately and publicly remembered by Afrikan-
ers in the first decades of the 20th century:
Afrikaner poets wrote about Boer heroes
and their selfless bravery, and some Afrikan-
ers conducted pilgrimages to the grave sites
of Anglo-Boer War heroes, laid wreaths at
battle and camp sides, gathered former mil-
itants of the war and created visible memori-
als in the public space (Theron, 2001). Fur-
thermore, once the Afrikaners started rul-
ing over South Africa in 1948, the names of
many roads, hospitals, highways, malls and
airports were changed to celebrate Afrikaner
war heroes (Jansen, 2009). All of these ex-
amples are instrumental in creating a sense
of what Anderson (2006) calls “empty ho-
mogenous time” (p. 26), which implies that
people are conscious of engaging in an event
- such as watching the eight o’clock news
- simultaneous with many fellow-nationals
who they will never know personally, but
are still connected to only by being con-
scious of watching the news at the same
time. For example, whenever an Afrikaner
drives into a street named after a Boer hero
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he or she is reminded of a shared Afrikaner
past, and is sure that other Afrikaners -
whether he or she has met them or not -
also know about this Boer hero. The re-
sult of this process is an imagination of
communion, wherein the struggles of “our”
people decades ago are seen as “our” own
struggle (Anderson). Constantly remind-
ing the Afrikaner of the Boer heroes, while
emphasizing their endurance of hardships
as central to the Afrikaner identity and in
this way countering the English challenge,
turned the Anglo-Boer War memory into
mobilizing force for the Afrikaner people.

Political exploitation of
memory
Since the mobilization of a people is often
pursued to achieve political goals, the trans-
mission of memory and historical narratives
can definitely be subject to political forces.
This is also the case with the transmission
of Boer hero memories. Afrikaans universi-
ties played a big role in memory transmis-
sion, and not only educating young Afrikan-
ers about their shared past, but promoting
a certain past that corresponded with shap-
ing a nationalist Afrikaner identity. Specifi-
cally, history departments were instrumen-
tal in framing the historical past in ways
useful for nationalist purposes, and as a re-
sult the true accounts of historical events
were adapted into more desirable narratives
(Jansen, 2009). It is exactly this historical
bias, or historical error, that is according to
Renan (1882) crucial for the creation of a
nation. He explains that contrasting narra-
tives which impede feelings of nationalism
need to be forgotten, while other memories
are adapted and emphasized. Renan’s the-

ory of selective remembering and forgetting
in historical narratives for the purpose of na-
tional imagination can also be found in the
Afrikaner case by describing how the Anglo-
Boer War remembrance has changed over
time.
As mentioned before, in the 1940s and

1950s the memory of the Anglo-Boer War
took up a crusading and partisan func-
tion for Afrikaners and strengthened feelings
of animosity towards the British (Theron,
2001; Grundlingh, 1999). From the late
1960s to the 1980s Afrikaans academic works
on the Anglo-Boer War both decreased and
stressed the suffering less, which can be ex-
plained by the fact that ethnic mobiliza-
tion was not as necessary. This is because
Afrikaners felt more secure and less threat-
ened in their position of power, and an-
ticipated a “bright white future,” in which
they together with the English rule the black
population (Theron). On the same note,
the political rhetoric of animosities to En-
glish speakers was toned down in order to
draw them into a broader white nationalism.
Interestingly, only in the 1970s when eco-
nomic prospects declined, black resistance
and international pressure rose, the Anglo-
Boer War was temporarily re-evoked in gen-
eral ideological discourse, for there emerged
renewed fears of Afrikaner marginalization,
loss of culture and material uncertainty
(Grundlingh). Tracing shifts in Anglo-Boer
War commemoration and the economic and
political situation of Afrikaners in time, they
appear to run parallel, significantly influenc-
ing each other. Since the changes in inten-
sity and focus of the commemoration seem
to aid the current situations of the Afrikaner
people, there is a strong indication of the so-
cietal purpose of history portrayal4.
The observation that political processes

4In comparison, the African National Congress (ANC) structurally ignored any kind of commemoration,
as the war was perceived to be a colonial squabble over who would be the top dog over the conquered black
majority (Nasson, 2000).
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influence commemoration suggests the pres-
ence of power structures in shaping collec-
tive memory. After all, collective memo-
ries are social products that serve as a sys-
tem of collective frameworks and social ref-
erence points for the individual. By learn-
ing about the past of one’s people and fam-
ily, an individual can contextualize where
he or she “comes” from, and thereby situ-
ate him or herself within the group (Vromen,
1993; Weedon & Jordan, 2012). Since col-
lective memories are instrumental in under-
standing social relations, it is no surprise
that they are shaped by specific political
interests and contemporary power relations
(Weedon & Jordan, 2012). In other words,
as Vromen (1993) argues, “collective mem-
ories are not pure recollections but recon-
structions” (p. 511). This can be supported
briefly by noting that throughout the 20th

century the Anglo-Boer War has been rep-
resented as a white man’s war, and it took
the abolishment of the Apartheid state in
1994 to acknowledge the thousands of black
people that were caught up in the hostili-
ties (Nasson, 2000; Jansen, 2009). Since a
development in the current political situa-
tion can greatly change how a past is re-
membered, the social aspect of remembering
is revealed. Moreover, as has been shown
by outlining the political framing of Anglo-
Boer War memories, transmitted knowledge
is not necessarily fact-based or neutral in na-
ture but rather promotes “historical error,”
being a reconstruction of the past influenced
by power dynamics. In short, it appears that
the transmission of memories is highly influ-
enced by dominant belief systems, which are
in turn shaped by powerful actors and polit-
ical interests.

Even though knowledge of the past is
partly “imagined,” the knowledge still has
“real” societal consequences. The most ex-
treme real consequence is that the sense of
continuity of community within the minds

of people may be strong enough to moti-
vate people to die for their nation or group
(Anderson, 2006; Hobsbawm, 1983). Inter-
estingly, this sense of community, or shar-
ing of common meanings, does not only im-
pose duties but can also function as an ap-
propriation of rights. This might explain
the shared sense of legitimacy the Afrikaners
created for justifying their racial superior-
ity during Apartheid. Indeed, Blaser (2012)
contends that Afrikaans speakers widely ac-
cepted the social ideology of apartheid that
formed the basis for their nationalist iden-
tity. His argument that the Apartheid
policies economically uplifted the Afrikan-
ers that had been put down by the Anglo-
Boer War and its aftermath is persuasive in
linking the Anglo-Boer War memory to the
maintenance of the Apartheid state. Un-
doubtedly, racial domination was crucial for
economic prosperity and political survival of
the Afrikaner ethnic group; and the creation
of outsiders, of the Other, strengthened
the hegemonic apartheid discourse (Blaser,
2012). Although various scholars (Nasson,
2000; Lovell, 1956) suggest that the segre-
gationist state was significantly supported
by the Afrikaner identity that was crucially
formed by the Anglo-Boer War, more work
needs to be done on this particular case and
on the societal implications of evolving iden-
tities in general. Future research is crucial
in order to fully comprehend the real influ-
ence on present societies of (partly imag-
ined) memories of the past.

Conclusion
This paper has shown how the memory
of the Anglo-Boer War has contributed to
Afrikaner mobilization in the 20th century
through a cultural emphasis on common
suffering, the construction of a common
(British) enemy, and the creation of an
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(imagined) community through “empty, ho-
mogenous time” (Anderson, 2006). Closely
related to issues of mobilization, this paper
has also revealed how the Afrikaner Anglo-
Boer War memory has been adapted or even
politicized through selective remembering
and forgetting, in line with contemporary
political goals or dominant belief systems.
Consequently, the Afrikaner case study sug-
gests that memory can significantly impact
collective identity, if a proportion of the pop-
ulation chooses to emphasize past events.
The latter observation nuances the impact
memories can have, as they are inevitably
molded by the current desired discourses,
and are thus susceptible to existing power
structures. And yet, although traumatic
memories are reconstructed rather than rec-
ollected, they are still capable of persisting
over a long period of time, and can give

shape to the forming narratives of a peo-
ple. To what extent a snowball effect is cre-
ated that links memory through identity to
societal consequences remains questionable,
and should definitely be investigated further.
In any case, it is clear that the Afrikaner
case study does benefit from an assessment
that focusses not merely on individual con-
sequences, but also on the ethnic group as a
whole. Probably, many other cases can be
better analyzed when the goal of national
mobilization and the power processes behind
tweaking of historical knowledge are taken
into account. Exposing hidden political in-
terests through scrutinizing narratives of the
past is the first step towards the peaceful co-
existence of social groups, starting with the
Afrikaans, English and black population of
South Africa.
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Newton the Natural
Philosopher

Does Newtonian Physics carry
Newton’s God?

George Jenkinson
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Abstract
Newton’s philosophy and worldview can be seen as fundamentally different from those
of Pierre-Simon Laplace, Albert Einstein, and Stephen Hawking, through a comparison
of their understanding of God. An analysis of the historical context is conducive to the
conjecture that Newton would be able to adapt to a contemporary setting and excel as a
scholar. I argue that it is possible to separate Newton’s maths and science from his other
work, insofar as his method can be abstracted from its original context. Furthermore, that
this separation was made contributed to the birth of physics as a discipline in its own
right, giving credence to the idea of Newton as the founder of physics. I show that it is not
necessary to maintain Newton’s world view in order to understand his theories, nor was
it necessary for Newton himself to hold his views in order to arrive at his non-theological
conclusions. Whilst his theology may not be admissible in the scientific climate of today,
his tenacity, inquisitive nature, and thorough logical approach would place him at the
forefront of any modern scholastic field.

Introduction

Isaac Newton has a reputation as one of the
greatest scientists ever to have lived. This
accolade is heavily contested, not least be-
cause the term “scientist’ was first used over
a century after Newton’s death, but also due
to the fact that it is very hard to find evi-
dence to support the argument that Newton
would have called himself a scientist, if such
a word had existed (Janiek 2014). Newton
made a distinction in his work for exper-
imental philosophy, yet allowed his philo-
sophical idealism to affect the conclusions
drawn from his experiments in a way that
would not meet the standards of the mod-
ern scientific method. Indeed, rather than
create a new branch of academia, Newton
sought to update and displace Aristotelian
and Cartesian philosophy, as is evident from
the naming of his book Philosophiæ Natu-
ralis Principia Mathematica (Mathematical
Principles of Natural Philosophy), compared
to Descartes’ Principia Philosophiae (Prin-
ciples of Philosophy) (ibid). Newton even
follows the form of Descartes’ book, ending
with a chapter relating his work to the exis-
tence of God.

With this understanding, it can be seen
that Newton did not consider his philosophy
and theology as separate from his empirical
studies, and it is from this knowledge that
it becomes easy to distinguish natural phi-
losophy from modern science. Despite this,
Newton’s theories and laws are still taught
in every physics and maths course around
the globe, and so it becomes interesting to
consider if they still carry the same mean-
ing that Newton imbued them with, and if
not, whether they should be considered truly
Newtonian at all.
Newton was driven by a curiosity to un-

derstand the world around him, which leads
naturally to a questioning of what the pur-
pose of gaining such an understanding is.
In order to make a discovery, a person first
has to believe that there lies something out-
side their current understanding. This leads
them to induce either that there is an ul-
timate discovery, waiting to be uncovered,
or that discoveries will perpetuate forever.
This greatly affects, and is affected by, the
theology of the person in question.
This paper will examine the historical in-

fluence of religion on science, paying special
attention to the explicit and implicit influ-
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ences of religion in Newton’s work, and will
compare these to the driving factors behind
modern science; it will discuss whether these
driving factors, or values, intrinsically af-
fect the progression of science, or whether
an objective, value-free science can be dis-
tilled from the values of the scientists who
drive it.

Newton’s God

It has been attested that the idea of God
as a creator, rather than a pantheistic en-
tity, is what inspired people to consider the
world around them in such a way that al-
lowed it to be “admired, studied and man-
aged,” giving rise to the scientific study of
nature (Hooykaas 1972, 9). To this end, it
could be argued that Newton thought of his
work as uncovering “the mind of God”.in a
manner indistinct from Stephen Hawking, or
that it was discovering the rules of determin-
ism as with Laplace and Einstein’s God who
“does not play dice”.(Hawking 1988, 193;
Einstein 1926). From only a cursory look,
it becomes obvious that Newton’s God is
very different from the deterministic one of
Laplace, Einstein and Hawking, and these
differences grant some insight into Newton’s
ideas about God.

Laplace’s God

Laplace’s world view does not explicitly
dispel God, but it ensures that God does
not play a role in the evolution of the uni-
verse beyond setting the initial conditions.
Laplace made a direct reference to Newton,
saying of Newton’s assertion that the plan-
ets are distributed and maintained in their
places according to the will of God;

“A thought in which [Newton] would be
even more confirmed, if he had known
what we have shown, namely that the
conditions of the arrangement of the
planets and their satellites are precisely
those which ensure its stability.”

(Laplace 1827, 522)

This illustrates Laplace’s mechanical
world view, where he attests that the
“sovereign lawgiver”.would not suspend the
laws which he has established, and main-
tained invariably in order to directly inter-
fere (Hahn 2005, 223). This suggests that
if every property of everything in the uni-
verse is known, then all the universe’s past
and present can be deduced, following God’s
laws.
Newton acknowledged many times that all

knowledge is knowledge of God, and that to
know is to worship (Stokes 2010). This is
manifested throughout Newton’s life in his
attempts to unify all that he knew into one
overarching worldview. It is argued that this
synthesis of knowledge is what led Newton
to make the discoveries that he did (Dulles
2005). In Newton’s General Scholium to his
Principia, it is easy to see that Newton con-
siders gravity to be a direct effect of God’s
constant effects. In synthesising gravity, it
was necessary for Newton to attribute the
cause of gravity to God in order to make
his theory complete. Without God, Newton
would be faced with incompleteness in rela-
tion to cause; so in contrast to Laplace, God
was crucial in his hypothesis.

Einstein’s God
Newton did not prescribe to a determinis-
tic universe in the Laplacian sense, but con-
cluded that phenomena like the distribution
of celestial matter were evidence of a con-
scious god (1704). Whilst in light of the
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more recent developments of physics, New-
ton’s argument would have to be more sub-
tle, it is easy to transpose Newton’s God
into modern physics. Since Newton’s time,
entropy and quantum mechanics have ex-
plained such phenomena in a secular way.
But when indeterminacy reared its head in
quantum mechanics, Einstein famously re-
jected the theory on the grounds that it was
incomplete, stating that “God does not play
dice”.(1926). Einstein’s god is therefore a
god who does not interfere, and his universe
a mechanical one. Transposing Newton’s
philosophy into this situation, one could
draw the conclusion that God has not left
the outcome to chance, but this apparent in-
determinacy is God’s interference, or action,
manifest.

Hawking’s God
Stephen Hawking equalises discovering a
unifying theory of everything with knowing
the mind of God (1988, p. 193). Whilst
in many ways this is comparable to New-
ton’s idea of a God who permeates all of
existence and presides over it, Newton and
Hawking differ in opinion on whether such
an understanding is possible. Newton’s be-
lief in the dominion of God existing as an
ever present, yet never directly observable,
essence may have allowed him to take some
leaps of faith which otherwise he would not
have made, but in Newton’s world, there is
simply a limit on how much can be under-
stood about reality, as much of it is subject
to the will of God. In Hawking’s world, no
such limit exists, and the will of God is ei-
ther the laws themselves, or is itself subject
to laws. This somewhat diminishes the im-
portance of God’s sentience at all, and the
existence of God’s consciousness becomes a
moot point. So despite Hawking’s allusion
to God, his worldview remains secular, as it
only realises a disproof of what most mean

by God.
That Newton’s God differs significantly

from these three, entails that Newton’s prac-
tice was inherently different from the science
practiced by them. The field of Natural Phi-
losophy, which was concerned with the appli-
cation of philosophical principles to nature,
as practiced by Newton, is often posited as
a nominal alternative to science in Newton’s
period. However, the nature of Newton’s
God means that his attribution to, and in-
clusion of, God in this field is more than
a metaphysical interpretation, and demon-
strates that Natural Philosophy and science
are not equivalent.

Newton and Science
Natural Philosophy
Newton’s idea of absolute qualities in con-
trast to relative qualities is particularly il-
lustrative of the stark difference between
Newton’s natural philosophy and modern
science. Here he illustrates the difference
between relative and absolute time,

“I do not define Time, Space, Place or
Motion, as being well known to all. Only
I must observe that the vulgar conceive
those quantities under no other notions
but from the relation they bear to sen-
sible objects. And thence arise certain
prejudices, for the removing of which, it
will be convenient to distinguish them
into Absolute and Relative, True and Ap-
parent, Mathematical and Common.
1) Absolute, True, and Mathematical
Time, of itself, and from its own nature
flows equably without regard to anything
external, and by another name is called
Duration.”

(Newton 1687)
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Newton has distinguished between the
practice of studying the nature in which
we live, and what the reality is (Bridg-
man 1927). Newton clearly favours the
idea of absolute qualities, contrasting “vul-
gar”.observations to “True”.qualities. It has
been suggested that Newton’s approach is
not based on nature, and that following
Newton, “physics . . . becomes purely an
abstract science and far removed from re-
ality”.(ibid). This criticism may be valid
concerning the practices of a physicist, but
serves as evidence to further bolster the idea
that Newton was not by any definition a
physicist, but a natural philosopher, here
echoing Plato’s Allegory of the Cave. In
Plato’s allegory, people are observing shad-
ows on a wall, and attributing reality to this.
Plato suggests that just as the shadows are
only a representation of a greater observable
reality, observable reality is itself only a rep-
resentation of a greater true reality (Mein-
wald 2015). This suggests that Newton is in
concordance with Plato in the view that ex-
perimentation and deductions made about
the observable world can never reveal infor-
mation about true reality.

Newton’s Time
Newton’s fixation with the idea of absolute
and relative qualities fits appropriately with
the era in which he lived. There was a split
in opinion over whether or not a vacuum
could exist. Most scientists, following the
legacy of Descartes, supposed that without
anything to fill a space, it could not exist, as
by definition it is filled with nothing, which
itself cannot exist (Rynasiewicz 2004). In
the mid-17th Century, vacuums were exper-
imentally created, which put their existence
into certainty. For Newton, this gave cre-
dence to the idea of absolute space as more
than a theoretical space holder, but as the
dominion of God. The idea that space ex-

isted independently of its constituents had
a very pronounced effect on Newton’s world
view.

Newton Today
The formalism of modern science means that
Newton’s conjectures about God would not
stand the scrutiny of peer reviews, ironi-
cally on account of them violating the first
of Newton’s rules of reasoning in philosophy;

We are to admit no more causes of
natural things than such as are both
true and sufficient to explain their
appearances.

We are certainly not to relinquish the
evidence of experiments for the sake of
dreams and vain fictions of our own de-
vising.

(Newton 1687)

The passage further emphasises the differ-
ence between natural philosophy and mod-
ern science. Newton clearly saw the need
to synchronise any conclusions with a com-
plete theory, as opposed to simply building
on that which is already known. If subject
to modern scientific standards, it is easy to
imagine that he could have separated what
would now be considered as science, and his
theories which would be considered separate
from that practice, as many modern scien-
tists do. In the passage, Newton’s reasoning
extends to attributing phenomena to God,
so long as God is not thought of as a “natural
thing”, and it becomes reasonable to imag-
ine that he would have been able to separate
what would now be called physics from the
rest of his work (ibid).
If taken as the founder of physics, it could

be argued the Newton need not be a physi-
cist himself, just as Jesus was not Chris-
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tian. Indeed, that Newton’s influence over
modern science is that it obeys mathemati-
cal principles, and that his ideas of God are
not, generally, carried forth, can be used in
tandem to suppose that in order to take for-
ward Newton’s ideas, it is not necessary to
take forward all of them, just as the mod-
ern physicist can take forwards Einstein’s
general relativity, and not his doubt of the
completeness of quantum physics. However,
when deciding on the founder of physics, it
then seems reasonable to go further back,
and attribute the empiricism to Descartes,
or the application of mathematical princi-
ples in understanding reality to Copernicus
(Lindberg & Numbers 1986). Indeed, it
seems foolish to attribute the title of founder
to something so vaguely defined as physics,
or science, which in any case has an adap-
tive, dynamic, and contextual definition.

Newton’s Theology
Newton sought to build on existing knowl-
edge, rather than create something new. His
reverence for ideas and philosophers of the
past is perhaps most aptly realised in his
own words, “If I have seen further it is by
standing on the shoulders of Giants”.(1676).
The vast majority of Newton’s work was in
theology, and he applied the same scrutinous
and meticulous approach here as he did in
anything else which he focused his attention
upon (Stokes 2010).

When studying and interpreting religious
Scriptures, Newton was aware that he would
be able to gain insight by studying the work
of those who had been subject to the same
concerns in the past, and so he read exten-
sively the works of not only the prolific the-
ologians, but researched so deeply into the
subject that there was “no single [theolo-
gian] of importance whose works he did not
devour”.(Westfall 1980, 313).
Newton believed that the holy trinity was

a heretical deduction of the Scriptures, that
it was the apostles Athanasius and Arius
who “introduced metaphysical subtleties
into their disputes and corrupted the plain
language of Scripture”.(Manuel 1974, 58).
Newton further argued that the Bible was
directed by mistranslation to show the ex-
istence of the trinity. But short of being
Arian, and regarding Jesus as a subordinate
to God, Newton regarded Jesus and God
as one, but held that the unity was not a
metaphysical one, but one of dominion and
purpose (Stokes 2010).

The Son. . . is one God with the Fa-
ther... For the word God relates not to
the metaphysical nature of God but to
dominion.

(Newton 1687)

It is of relevance and interest to note that
Newton applies here ideas very similar to
those of relative and absolute time, to Jesus
and God’s dominion. Newton is here shown
to apply his philosophy into his theology as
much as he does into his natural philosophy.
Newton’s unorthodox views contributed

greatly to how he was encouraged to be re-
membered. Newton’s views were against the
Church, and so he had to be secretive in
expressing them, as holding heretical beliefs
could discredit him entirely and lose him his
position at Trinity College, where he was a
professor. Trinity College was keen not to
let Newton’s heretical views disrupt his rep-
utation even posthumously, in an attempt to
uphold Newton’s reputation as a respectable
and great man. In order to do so, it was nec-
essary to obscure some of Newton’s writings.
They dismissed much of Newton’s alchemi-
cal writing as handwriting practice, and be-
gan separating his mathematical principles
from his religious ones (Dry 2015). This de-
liberate separation not only led to the com-
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mon misconception of Newton as a man only
of science, and not of theology or the occult,
but set a precedent for separating scientific
academia from theology. Whether or not
Newton made this distinction himself, the
distinction was applied to his work, which
serves as an explanation for why he is often
hailed as the first in the scientific school of
thought.

Newton’s Radical Mind
Newton was as radical in his natural philoso-
phy as he was his theology. His most famous
theory, that of gravity, is even more radical
than it appears. After centuries of progres-
sive argument, the practice of astrology had
only recently been discredited as a worthless
line of study. Robert Hooke had dismissed it
as a “vain”.study, and said that bodies so far
away from Earth cannot have influence over
it (Thomas 2003, n.p.). This was partly due
to the recently proven existence of vacuums,
or voids, through which it was thought no
action could occur, and which composed the
space between planets and stars. Gravity di-
rectly undermined that argument. Newton’s
belief that the observably empty space was
in fact presided over by God, allowed him to
make conjectures which included interaction
taking place through this empty medium in
a way which his contemporaries would not
have considered possible.

Of course, that is not to say that it made
astrology credible, but it went against the
scientific tide of the previous few centuries.
This is another demonstration that Newton
was not afraid to think radically, even if
sometimes only in private, and shows that
if Newton were a secular scientist, he may
still have had the capacity to discover that
startling things that he did.
Newton was not deluded by his complete

devotion to God into hubris, but rather re-
mained intellectually humble. During his

final years he is supposed to have said:

I do not know what I may appear to
the world, but to myself I seem to have
been only like a boy playing on the
seashore, and diverting myself in now
and then finding a smoother pebble or
prettier shell than ordinary, whilst the
great ocean of truth lay all undiscovered
before me.

(Newton 1726)

Whilst this somewhat underplays the role
of hard work in Newton’s discoveries, it re-
mains ambiguous when trying to discern
whether Newton thought, like many modern
scientists, that truth and nature is waiting
to be discovered, or whether the ocean indi-
cated something unconquerable.

God in Scientific Practice
The rigorous scientific method of hypothesis,
experiment, refining the hypothesis, and the
extrapolation of general theories from this,
is secular so long as it is context free, as it
is bound to nothing and is capable of com-
pletely overturning previous theories and hy-
potheses. In order to be considered non-
secular, the scientific method would have to
be considered as having a non-secular pur-
pose. When practiced by people, the sci-
entific method acquires their context and
prejudice, and so if the scientific method is
attributed a non-secular value, then it be-
comes a non-secular practice.
In order for a secular practice to be con-

sidered in a non-secular context, it must
be reconceptualised, as happened with New-
ton’s theories and laws. That is not to say
that Newton’s attributions to God ought to
be considered with derision. They provide
a useful insight into his motives and way of
thinking in a similar way that Hawking’s be-
lief in a unifying theory of everything proves
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a useful tool when studying his work.
When studying Newton’s work in context,

it is therefore of utmost importance that the
reader does not fall guilty of applying pre-
sentism in distinguishing Newton’s “scien-
tific’ work from his other work, for doing
so would misconstrue Newton’s intentions in
the same manner that he thought so con-
temptible when Athanasius and Arius did
so for the Bible.
It would be completely wrong to suppose

that Newton worked with the intention of
his mathematical laws being separated from
the rest of his work to be interpreted in the
way they so often are, and it is therefore
wrong to cherry-pick that of Newton’s work
which can be applied in a modern context,
and conclude that it is still Newtonian in
essence.

Conclusion
Through analysis and comparison, it has
been shown that although Newton’s God ac-
counted for many things in his world-view, it
did not influence much of his work in such a
way as to make understanding dependent on
sharing his beliefs. In order to maintain his
world-view, one would indeed have to take
on Newton’s God rather than Hawking’s,
Einstein’s, Laplace’s, or none at all, but this
is not necessary to take forward Newton’s
principles.
That the distillation of Newton’s theology

and occult practices from his mathematics
and experimental philosophy occurred was
a major step in distinguishing physics as a
practice. Quite unwittingly, Trinity College
began to distinguish the field which would
later become physics.
The scientific community will continue to

be heavily influenced by the context in which
it resides. In order for a theory to tran-
scend contexts, it must have the flexibility
to be reconceptualised, or it must be context
free. Whilst Newton’s mathematical princi-
ples have stood the test of time, his God has
not. By entrenching his God in his work,
he subjected it to the same scrutiny, and as
Newton’s theories have become refined over
time, his God has lacked the necessary re-
finement on every frontier.
Ultimately, it was Newton’s drive to dis-

cover that which was not known, and his
dedication and hard work, which led him to
make the progress that he did in theology
and philosophy. He found satisfaction in
gaining knowledge about the world around
him in order to become closer to God, a sen-
timent which echoes through the outwardly
non-religious Einstein and Hawking;

If something is in me which can be called
religious then it is the unbounded admi-
ration for the structure of the world so
far as our science can reveal it.

(Einstein 1954)
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Abstract
Ludocapitalism , a term coined by Julian Dibbell, is the contemporary process in which
capitalism transcends itself by turning work into game. Since capitalism is based on the
binary between work and play, a collapse of this binary, so Dibbell argues, must lead to
the end of capitalism. However, a closer examination of Dibbell’s argument shows that he
conflates the concept of play with game. By historicizing the work/play binary with the
theories of Max Weber, Johan Huizinga and the Situationist International and examining
the differences between play and game, this paper demonstrates how ludocapitalism is a
form of gamification and therefore a reinforcement of capitalism. Revolutionary thought
must therefore work within the work/play binary to imagine new ways of living beyond
capitalism.

Can games overthrow capitalism? Jour-
nalist and cyber-utopian Julian Dibbell
seems o believe so. According to him we live
in an age of “a curious new industrial revo-
lution, driven by play as the first was driven
by steam” (Dibbell 297), an era to which
he refers to as “ludocapitalism”. Inspired by
new phenomena such as gold farms for mas-
sive multiplayer online games (MMOs) in
China, Dibbell claims that we have not only
transcended the boundary between the vir-
tual and the real by producing virtual goods
for material subsistence, but also the bound-
ary between work and play. In the postmod-
ern age, the binary between work and play,
which has been the foundation of thinking
about social interaction in capitalist soci-
ety since Max Weber’s The Protestant Ethic
and the Spirit of Capitalism, dissolves into
what Dibbell calls “productive play” (64).
Instead of interpreting this development as
a dystopian triumph of capitalism, in which
play is incorporated to increase production,
Dibbell sees this as a transcendence of capi-
talism. According to him, radical thinkers
such as the Situationists erred when they
thought that exchanging play for work is
human liberation; instead, liberation comes
from the collapse of the work/play binary.
While this might seem like a compelling ar-
gument and an appealing vision of the future

of capitalism, Dibbell has one central flaw in
his argumentation: he conflates the concept
of “play” with “game” and thus fails to grasp
the essential ideas behind the work/play bi-
nary. Following this logic, ludocapitalism is
not liberation, but gamification, the process
by which the logic of game design structures
social reality. As a critique of Dibbell’s vi-
sion of ludocapitalism, this paper traces the
development of the binary between work and
play and explores the distinction between
play and game, in order to demonstrate that
gamification is not a transcendence but a
reincarnation of capitalism that obscures the
work/play binary and creates the illusion of
non-alienated labor.
The classical theory of the relationship be-

tween work and play under capitalism orig-
inates from Max Weber’s ideas. In The
Protestant Ethic and the Spirit of Capital-
ism, Weber sought to answer the question
of why modern capitalism arose in coun-
tries that were predominantly Protestant,
and how religion influenced the emergence
of capitalism. Contrary to the historical
materialist perception of the relation be-
tween economic base-structure and super-
structure, Weber proposed that capitalism
was made possible by the emergence of a
“spirit of capitalism”: an “attitude which
seeks profit rationally and systematically”
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(27) for the sake of itself, which was closely
linked to the Protestant work ethic of inner-
worldly asceticism. This spirit is neither in-
herent to the system of capitalism, nor, as
rationalism suggests, to human nature; it ex-
ists “not in isolated individuals alone, but
as a way of life common to whole groups of
men” (20). While in pre-capitalist societies
the relationship between work and play or
leisure reached an equilibrium dependent on
how much work was needed for subsistence,
capitalist societies denounce all notions of
play as non-productive by making the pur-
suit of profit an end in itself. Weber calls this
a “reversal [. . . ] of the natural relationship”
(18): “The summum bonum of this ethic,
the earning of more and more money, com-
bined with the strict avoidance of all spon-
taneous enjoyment of life, is above all com-
pletely devoid of any eudæmonistic, not to
say hedonistic, admixture. It is thought of so
purely as an end in itself, that from the point
of view of the happiness of, or utility to, the
single individual, it appears entirely tran-
scendental and absolutely irrational” (18).

The distinction between work as duty and
play as wastefulness is an ethos not only
structuring social reality but also sustain-
ing capitalist production. It is therefore only
through the emergence of capitalism that a
division between work and play into a binary
opposition arises (Shaviro).
It is therefore only logical that anti-

capitalist theories propose an inversion of
the binary between work and play: if cap-
italism is sustained by the pursuit of work
as duty and the dismissal of play as non-
productive, then play is a revolutionary ac-
tivity that directly challenges the capital-
ist system and can lead to human libera-
tion from it. Within this paradigm, Johan
Huizinga was one of the first theorists to pro-
pose that human is playful, homo ludens,
rather than a maker, homo faber. Huizinga
defines play not only as free and voluntary,

but also that it “is in fact freedom” itself
(Huizinga 8). Other characteristics of play
are that it stands in opposition to “ordinary”
life, both in “locality and duration” (9), that
it “creates order” and “is order” (10) and
that it is not practiced for “material gain”
(13). Huizinga’s notion of play as freedom
evolved when members of the Situationist
International, an association of Marxist the-
orists and avant-garde artists, incorporated
play into their political program as revolu-
tionary practice. Much like Huizinga, the
Situationists invert the work/play binary by
arguing, “the necessity of producing has al-
ways been an enemy of the desire to cre-
ate” (Vaneigem). However, instead of play
being practiced in a domain beyond “real
life”, the Situationists argue that it is and
should be part of everyday practice. When
Raoul Vaneigem, a member of the Situation-
ist International writes about “the authentic
game of playing with each moment of daily
life”, he advances a conceptualization of play
very different from Huizinga’s strict separa-
tion from ordinary life.
One might even suggest that while

Huizinga inverts the binary between work
and play to the extent that play is essential
to human existence, he still perpetuates a
strict division and therefore confines play
to its own domain. In order for play to be
revolutionary, it cannot be practiced as an
“intermission” from work. Instead, it should
take an active role in the abolition of work,
and consequently the abolition of capitalism.
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“The central distinction that must be
transcended is that established between
play and ordinary life, play kept as an
isolated and provisory exception. [...]
Ordinary life, previously conditioned by
the problem of survival, can be domi-
nated rationally — this possibility is at
the heart of every conflict of our time —
and play, radically broken from a con-
fined ludic time and space, must invade
the whole of life.”

(Debord)

Out of context, this quote might sound
like an argument of ludocapitalists such as
Julian Dibbell. The idea that play should
“invade the whole of life” is precisely what
gamification aims to do. However, while the
Situationists argued to overcome the binary
between work and play in order to abol-
ish work and capitalism, they work within
the binary to separate revolutionary from
counter-revolutionary practice and eventu-
ally replace work with play, not turn work
into play. They believed that the notion of
play had been co-opted by consumer capital-
ism into the spectacle, and that their ideas
of revolutionary play stood just as much in
opposition with play within the spectacle as
with work itself. The difference between lu-
docapitalists and the Situationists lies not in
opposing views on the work/play binary, but
in their contesting definitions of play: play
as freedom and play as game.
When Julian Dibbell criticizes the ludic

paradigm of Huizinga and the Situationists,
he accuses them of falsely upholding a binary
between work and play by failing to acknowl-
edge the playful elements within capitalism.
“[T]he logic of the system isn’t really so anti-
thetical to play as that. In fact, if you think
about it hard enough, you might conclude
that play is where that logic has been head-
ing all along” (298), writes Dibbell. How-

ever, if one examines Dibbell’s argument
closely, it becomes apparent that he is using
the terms “play” and “game” interchange-
ably and therefore advancing a definition of
play that is very different from the theorists
he criticizes. While the Situationists fol-
low Huizinga’s definition of play as freedom,
Dibbell uses the term play to denote game.
Even though not every language has two dif-
ferent words for play and game, and within
game studies these terms are used quite in-
terchangeably, a conceptual separation be-
tween game and play allows for a better un-
derstanding of the nature of games.
One of the main differences between game

and play, is that play, as defined by Huizinga
in the inversion of Weber’s binary, is volun-
tary. This does not mean that every game
is involuntary, but that it is not inherent
to the definition of a game. Work is dis-
tinct from play not only in its productive-
ness, but also in terms of compulsion. Play
that is not voluntary is a contradiction in it-
self and falls under the category of work. As
Huizinga writes, “play to order is no longer
play: it could at best be but a forcible im-
itation of it” (Huizinga 7). It is precisely
this “forcible imitation” of play that Dibbell
advances when he argues for gamification:
“play, as an attitude, tends to get people do-
ing things without their getting paid to do
them” (Dibbell, The Chinese Game Room).
Another central difference between play and
game is the issue of design. When Dibbel
speaks about play, he refers to play within a
designed setting with rules, or a game. Play,
on the other hand, can also refer to Derrida’s
notion of “freeplay” (from the English trans-
lation), which can denote play as “loose-
ness”, or “game without rules” (Golumbia
183).
While the notions of play and game, even

in the contesting definitions of the Situation-
ists and Dibbell, overlap in many cases, they
can also be exclusive from each other. Just
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as “freeplay” is play that is not necessarily
a game, there can be games without play.
Studying World of Warcraft (WoW) play-
ers in a similar manner as Dibbell, David
Golumbia finds that gaming, when devoid
of play, can take more of a characteristic of
work. In the case of WoW, which simulates a
“real” economic system with currencies and
division of labor, he finds that gaming is “as
repetitive as most mechanized sorts of em-
ployment in the ‘real world”’ (190). The
only characteristic that differentiates gam-
ing from working in with applications such
as Microsoft Office in common perception
is the fact that gamers experience pleasure
and therefore subjectively classify their ac-
tivity as game, which is not necessarily an
essential characteristic of play (191). Many
games such as WoW are not play, but re-
semble more what Derrida calls “a desire to
constrain play” and therefore should be clas-
sified as work rather than play (179). By
this logic, Dibbell’s concept of “productive
play” also falls under the category of work.
The phenomenon of “games without play”
shows that although games and work can
be combined, this does not imply that the
work/play binary has been transcended.

Re-examining Dibbell’s analysis of the
work/play binary with the difference be-
tween play and game in mind shows that
ludocapitalism is in fact nothing more than
capitalism in which work has been subject
to gamification. For him, the dawn of lu-
docapitalism is a positive development since
reforms capitalism so that it “contrive[es]
meaningful activities. . . through the mecha-
nisms of play” (Dibbell 298). When Dibbell
writes, “the grind is already escaping from
itself” (299), he suggests that ludocapitalism

is the liberation from dystopian visions of
capitalism such as Max Weber’s “Iron Cage”
(Shaviro). However, ludocapitalism also has
non-liberating aspects that he is not taking
into account. From a Marxist perspective,
gamification is a mere tool to increase the
productivity without increasing the wage of
the worker, thus generating more surplus
value. Ludocapitalism is not the breakdown
of the work/play binary, but the absorption
of “the value of previously non-productive
forms of social life, such as play” (Joseph)
into capitalism. What Dibbell considers lib-
eration is simply an obscuration of the bi-
nary between work and play that makes cap-
italism seem less brutal.
This does not mean that play is dead. On

the contrary, realizing that ludocapitalism,
just as any form of capitalism, is based on
the work/play binary between production
and non-production leaves space for revo-
lutionary play in the form that the Situa-
tionists had imagined. By acknowledging
that not every game is play and that play
can take non-game forms, it becomes possi-
ble to envision radically new ways of play-
ing in a way that challenge capitalism at its
core. This play could, for example, take the
form of the abolition of work that anarchist
thinker Bob Black envisions: “[C]reating a
new way of life based on play; in other words,
a ludic revolution. By “play” I mean also fes-
tivity, creativity, conviviality, commensality,
and maybe even art. [...] I call for a collec-
tive adventure in generalized joy and freely
interdependent exuberance” (Black). Then
Dibbell’s notion of “productive play” could
take on a radically different meaning - one
in which production is liberated from the en-
slaving forces of capitalism.
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Abstract

Throughout the twentieth century, poetry has been declared “dead”, meaning socially
irrelevant and culturally exiled. However, new media has had far-reaching consequences
for all the arts in terms of distribution. For literary genres like poetry, in particular,
digitization means liberation from the printed page or the live stage, and access to a wider
and more diverse audience. By studying the new media dissemination of slam poems,
this paper argues that digitization ultimately engenders a new sociocultural position for
poetry. First, the sociocultural ‘death’ of poetry, as argued by Dana Gioia in 1991, will
be discussed, and brought into dialogue with the concept of performance poetry. Second,
by drawing on SomersWillett to define slam poetry, those characteristics that make it
particularly suitable to new media dissemination become clear. The distribution of Neil
Hilborn’s viral poem “OCD” by Button Poetry and further dissemination by Upworthy
serves as a case study for the exact process and effects of new media on slam poetry. By
formally analysing both Button Poetry and Upworthy’s ‘incarnations’ of this poem, we can
see how Hilborn’s piece is decontextualized and repositioned, and what effects this has for
the social relevance of the poem. Connecting this back to Gioia shows that this process
actually harkens back to earlier poetry publishing. Finally, because the poem’s content is
privileged by viewers and media coverage, the new position of the poem in internet culture
means a renewed sense of social relevance.

Key words: slam poetry | new media | social justice | viral | relevance

Poetry has been declared “dead” often
throughout the twentieth century: from as
early as 1934, with Edmund Wilson’s arti-
cle “Is Verse a Dying Technique?”, to Joseph
Epstein’s 1988 article “Who Killed Poetry?”.
Whether blaming the professionalization of
poets (Epstein 16), the national American
culture (Jarrell 3), or poetry’s inability to
be commodified (Reeve 708), the message
has been uniform: poetry is socially irrel-
evant and culturally exiled. However, the
arrival of new media has had far-reaching
consequences for the arts on many fronts,
one of which is distribution. For literary
genres like poetry, digitization means libera-
tion from the printed page or the live stage,
with several consequences for the art form’s
social relevance. This is particularly visi-
ble in the performative subgenre slam po-
etry: videorecordings of individual slam po-

ems are circulated through new media, with
significant implications. This paper argues
that this new media dissemination of video-
recorded slam poems decontextualizes the
poems, repositioning them as internet ob-
jects rather than art objects, and altering
their sociocultural relevance.

Academic research is lacking about slam
poetry, which is understandable considering
its relative youth and obscurity as an art
form. Susan Somers-Willett can be con-
sidered the subject’s principal scholar: her
2005 work “Slam Poetry and the Cultural
Politics of Performing Identity” posits the
slam stage as an artistic platform on which
sociocultural issues such as identity politics
thrive. This inherent trait of slam poetry
makes it ideally suited for new media dis-
semination, as this paper will discuss, and
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for introduction into viral internet culture.
The first example of a viral slam poem was
Neil Hilborn’s “OCD”, which serves as a case
study to illustrate the process and effects of
new media distribution of slam poems pre-
cisely. By bringing this into dialogue with
the idea that “poetry is dead”, the altered
position of slam poetry, and poetry in gen-
eral, in the digital age can be conceptualized.

Of the many poetry ‘obituaries’ marking
the history of literary criticism, Dana Gioia’s
1991 article “Can Poetry Matter?” was one
of the most influential and polarizing. Gioia
cites the increasing institutionalization of
poetry and professionalization of poets as
the culprit for transforming the art into an
isolated subculture (“Can Poetry Matter?”
97): “over the past half century, as American
poetry’s specialist audience has steadily ex-
panded, its general readership has declined”
(95). One of his concluding proposals is the
advice that poetry teachers privilege perfor-
mance over analysis: “performance was also
the teaching technique that kept poetry vital
for centuries. Maybe it also holds the key to
poetry’s future”(106).Although “key ‘’may
be hyperbolic, Gioia accurately predicted
the boom in performance poetry that would
follow in the late twentieth century: Cana-
dian poet Naila KeletaMae writes about
watching “the performance poetry pendu-
lum begin to swing from the outskirts to the
mainstream” (KeletaMae 77). In this fash-
ion, also swinging towards the mainstream is
slam poetry, a subgenre of performance po-
etry that originated in the 1980s in Chicago
(Ya Salaam).

A poetry slam is defined as “competitive
versions of poetry readings currently staged
in bars, book stores, [...] across the country”
(SomersWillett 51) and a “live performance
– sometimes from a text, more often from
memory” (“Disappearing Ink” 27). Due to

its performative character, the slam poem is
judged on its oral performance as well as its
literary composition: performance art and
literature meet on the slam stage. Due to
its audience-judged format, the poetry slam
is inherently lowthreshold and free of tra-
ditional gatekeepers. However, this audi-
ence judgment also risks affecting content.
As Epstein remarks on poetry readings in
general: “some claim that reading too fre-
quently can make a poet tend to compose
simpler, jokier poems that can be readily un-
derstood by an audience” (15). The emer-
gent “standards of writing” SomersWillett
ascribes to slam poetry reflect this: first-
person perspective, narrative, intended to be
comprehensible on a first listen (51). Fur-
thermore, “in terms of tone, protective and
passionate pieces are frequent at a slam”,
and therefore the slam stage is both a “polit-
ical soapbox”, and a “confessional moment”
during which the poet’s identity is per-
formed (52). The intersection of the politi-
cal and the personal inherent in slam poetry
means that the performance of marginalized
racial, gender, class or sexual identities is
celebrated at the slam (54).

As SomersWillett argues, the live com-
petitive context is intrinsic to the nature of
slam poetry (51). However, due to new me-
dia technologies such as videosharing and
social networking, the twentyfirst century
slam poem is perfectly able to exist out-
side its original context. ‘Button Poetry’,
an organization for the production and dis-
tribution of performance poetry, is instru-
mental in digitizing slam poetry. Founded
in 2011, the organization records live per-
formances of poems at slams and posts the
videos to their Youtube channel (“History”).
The videos are divided into playlists ac-
cording to the slam event where they were-
filmed,suchas“WOWPS2015” (Women of
the World Poetry Slam 2015) or “NPS2015”
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(National Poetry Slam 2015).In most videos,
the poet is shown from the torso up, be-
hind a microphone, filmed from the left side.
The audience is not seen, but occasionally
their reaction to the poet’s words is audi-
ble. Visually, poet and poem are isolated.
Through this homogeneous format repeated
for each poet and poem, the videos are stan-
dardized. Poems that were initially a live
event, tied inextricably to space and time,
from throughout the USA, become videos
that are standardized and therefore (visu-
ally) simplified, digitized and centralized by
Button Poetry. Poems that were performed
to a crowd counting, at most, hundreds of
people, can be watched by millions.

One video that was watched by millions
is Neil Hilborn’s “OCD.” On June15 th
, 2013, poet Neil Hilborn performed this
piece in the ‘individual finals’ at the 2013
Rustbelt Regional Poetry Slam. On July
22 nd Button Poetry uploaded a video
of Hilborn’s performance (Hilborn 2013).
On August 9th, a user of the entertain-
ment website Reddit posted a link to the
YouTube video,accruing almost 1,500 com-
ments (“’OCD’ by Neil Hilborn.”). Through
Reddit, the link was distributed further by
media outlets like Gawker (Zimmerman),
Huffington Post (“Neil Hilborn, Man With
OCD”), and The Independent (Muston). In
October, media aggregator Upworthy picked
up the post, with 889,000 people “liking”
their article through Facebook (Mordecai
2013). Currently the original Youtube video
stands at over 9 million views.

The effects of Button Poetry video-
recording Hilborn’s original poem have been
established: it was digitized, standardized,
simplified, centralized. Through further dis-
semination on new media, Button Poetry’s
original video was further altered, by its
changing context or setting. If Button Po-

etry acts as a centralizing agent for slam
poem videos, by standardizing them and
storing them in the same digital space, then
an entity such as Upworthy fulfils the same
role for internet content in general. Upwor-
thy does not produce content, but merely
collects it, through a similar process as But-
ton Poetry: when a video or graphic is “cu-
rated” by an Upworthy staffer, it is repack-
aged with a headline designed for maximum
clickability (Kaufman), categorized by topic,
given a Facebook and Twitter “share” but-
ton, and surrounded by links to other Up-
worthy articles. In the case of “OCD”, it
was titled “The Most Honest And Heart-
breaking Reason To Leave Your Front Door
Unlocked I’ve Ever Heard” and filed under
“Diversity and Equality.”

The viral life of “OCD” after its upload
to Youtube illustrates how new media dis-
semination decontextualizes slam poems in
two stages. First the channel Button Po-
etry repositions the poem from a live per-
formance context to a videorecorded con-
text, visually isolates poet and poem and
places it alongside similar poem videos in the
same standard format. At this point, how-
ever, the poem’s new context still recalls its
original context: the video is uploaded by
a channel specialized in poetry, with a title
alluding to the slam event and placement
in a playlist among other poems. On Up-
worthy, however, this context – of digitized
poetry, if not of live performance poetry –
is further destabilized, when the poem is re-
posted, now standalone, surrounded by non-
poetic entities, and assimilated into a dif-
ferent context: internet culture and virality.
Rather than an art object, evaluated along-
side other art objects for its artistic or liter-
ary merit, by an audience that if not profes-
sional is at least interested in these art ob-
jects, the poem becomes an internet object
alongside other internet objects of a different
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nature, exposed to a much wider and more
diverse audience.

This shift in format for poems may be pro-
pelled by new media, but the placement as
internet object on a media outlet unrelated
to poetry in fact echoes previous publish-
ing models for poetry. “Until about thirty
years ago most poetry appeared in maga-
zines that addressed a non specialist audi-
ence on a range of subjects. Poetry vied
for the reader’s interest along with politics,
humor, fiction, and reviews – a competition
that proved healthy for all genres. A poem
that didn’t command the reader’s attention
wasn’t much of a poem” (“Can Poetry Mat-
ter?” 97). Much like the pre1960s poetry
landscape Gioia describes, slam poems on
new media appear in outlets that ‘address
a nonspecialist audience on a range of sub-
jects’, such as Upworthy, which acts as a
centralizing agent for internet content of all
shapes and sizes. The reference to a poem’s
ability to “command the reader’s attention”
seems to foreshadow the clickability factor
of Upworthy’s, and similar outlets’, content.

Due to the decontextualization and sub-
sequent repositioning of the poem as an in-
ternet object, the poem is no longer “dead”
in the sense of existing only in the her-
metically sealed subculture as described by
Gioia, without entering any dialogue with
other culture. Instead, the poem enters into
a socially engaged, politically charged dia-
logue. Contrasting Hilborn’s poetic artic-
ulation of his symptoms to the increased
colloquial usage of the term OCD to re-
fer to any slightly irrationally compulsive
behavior, the Upworthy curator introduces
the video with: “If you are this guy,
things can get a lot worse. And beauti-
ful. And tragic” (Mordecai 2013). The
Huffington Post states that Hilborn’s “brav-
ery is inspiring others to share their own

stories about overcoming limitations” (“Neil
Hilborn, Man With OCD“), while the origi-
nal Reddit postsparked, alongside comments
on the artistic merit of Hilborn’s perfor-
mance, a discussion of mental illness. In
his 2014 TEDx talk, Hilborn speaks about
the response to his poem being support and
gratitude, from both “mentally disordered”
and “mentally healthy” viewers, for raising
awareness (Hilborn 2014). In both viewer
response and media coverage, the content of
the poem is privileged: the poem is praised
for its ‘message’ about mental illness. The
same process occurs with poems with femi-
nist content, such as Anna Binkovitz’s “Ask-
ing For It”, which Upworthy reframed as the
‘perfect response’ to victimblaming (Morde-
cai 2014). The ‘celebration of marginalized
identities’ that SomersWillett describes as
typical for slam poetry carries over into its
newmedia form.

In this way, the inherent character of slam
poetry–defined by a protestive, passionate
tone, an intersection of the personal and the
political, the performance of identity and
marginalized narratives – collides with its
new position as an internet object in a non
specialist outlet to ultimately bring slam
poetry a renewed sense of social relevance.
As Hilborn’s “OCD” aptly demonstrates,on
new media the slam poem is decontextual-
ized, first through a producer such as But-
ton Poetry and second through a distributor
such as Upworthy, and its content is privi-
leged over itsform.Though now placed be-
sides cat videos and BuzzFeed list articles,
the poem is still a poem: it is, however, not
only a poem anymore. It now exists outside
the ‘poetrysubculture’ and, to an extent,
has to justify its value and “command the
reader’s attention” through its social rele-
vance. The arts can play a significant role for
sociopolitical causes, and the consequences
of new media is a pertinent question for all
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arts. For the allegedly “dead” art of poetry,
even more so: by studying the exact pro-
cess through which “OCD” is digitized and
viralized, it becomes clear how new media
dissemination could revitalize the art form’s

social relevance. Synthesizing this analysis
with the broader poetry landscape sketched
by Gioia sheds light on the position of poetry
in the twenty-first century: as a potential in-
strument of social justice.
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