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The Butterfly Effect in Psychiatry: A case example
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OZET:
Psikiyatride kelebek etkisi: Bir olgu bildirimi

Kelebek etkisi kangik dinamik sistemlerde baslangictaki
kictik bir degisimin, beklenmedik baytk bir sonuca yol
acmasidir. Modern bilimde, bu teorinin fizik, matematik,
mihendislik gibi alanlarin yanisira biyoloji, psikololoji
ve norobilimde de uygulamalar bulunmaktadir. Bilissel
islevlere dinamik yaklasim insan gelisiminin karmasik
sireclerinin yasam boyunca zihinsel, davranissal, noronal
ve sosyal sistemlerini ve herbiri arasindaki etkilesimini
vurgulamaktadir. Psikiyatri pratiginde, birey ve cevresi
arasindaki etkilesimin sonucu ortaya cikan rahatsizliklarin
anlasiimasinda kelebek etkisi faydali olabilir. Bu yazida
psikososyal yuklenme etmeni sonrasi gelisen depresif
donem nedeniyle elektrokonvulsif tedavi uygulanan bir
vaka sunulmustur.

Anahtar sozciikler: kelebek etkisi, karisik dinamik sistem,
insan davranisi, psikiyatrik rahatsizliklar, kaos teorisi

ABSTRACT:
The butterfly effect in psychiatry: a case example

The butterfly effect is that a small change at one place in a
complex dynamic system can lead to large and unexpected
consequences. In modern science, the theory can have
applications in physics, mathematics, engineering, as well
as biology, psychology, and cognitive science. The dynamic
approach to cognition emphasizes the complex process of
human development including mental, behavioral, neural
and social systems interacting with each other over the
life course. Emotion-related experiences as the result of
interaction between person and his environment have
been useful for explaining the butterfly effect in psychiatry
practice. Here, we report a patient with depressive
episode that has developed after psychosocial stress and
has been treated with electroconvulsive therapy.
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INTRODUCTION

In the chaos theory, the concept of the butterfly effect
that was coined by an American mathematician and
meteorologist Edward Lorenz is described as the sensitive
dependence on initial conditions and nonlinear causal
relationships; namely a small change at one place in a
complex dynamic system such as atmosphere can lead to
large and unexpected consequences. In 1972, he presented
his thoughts and findings in his speech entitled
“Predictability: Does the Flap of a Butterfly’s Wings in Brazil
Set off a Tornado in Texas?” at a meeting of the American
Associations for the Advancementof Sciencein Washington,
D.C (1). The butterfly effect suggests that small, insignificant
causes may contribute to huge and dramatic effects.

Although chaos theory was the initial term, complexity
science, or complex systems theory, is often used to
describe the chaotic behavior. Complexity theory focuses
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on the manner in which simple systems give rise to very
complicated unpredictable behavior. These key concepts
principally reflect nonlinear dynamical systems that are
often characterized by instability, sudden unpredictable
jumps, and discontinuous change, which are also called
catastrophe theory (2,3).

Nonlinear Dynamic Systems and Chaos Theory

An unpredictable behavior of deterministic systems
has been called chaos theory is an alternative name for
“nonlinear dynamic systems theory”. Chaos is one
possible result of a dynamics of nonlinear system in which
seemingly random events are predictable with simple
deterministic equations. Chaotic phenomena that appear
locally unstable but globally stable have a close
relationship to notions such as attractors, bifurcations,
fractals and self-organization (4).
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A chaotic attractor is a geometric region in a two or
three-dimensional space in which each variable have a
complicated set of a fractal (non-integer) structure mainly
characterized by a continuous change. The concept of
bifurcation is a large and sudden qualitative change in the
behavior of the dynamical systems, which are extremely
sensitive to very little changes and have a structure of the
quasi-periodic attractor exhibiting irregular and short-
term fluctuations (5,6). The self-organization of complex
systems is an adaptive process that arises out of the
interactions between internal control mechanisms and
environmental perturbations (7).

Nonlinearity refers to disproportional relationship
among variables in dynamic systems that change over
time (8). Dynamicsystemstheoryisanareaof mathematics
used to describe the behavior of complex systems by
employing differential-difference equations. In modern
science, the theory can have applications in physics,
mathematics, engineering, as well as biology, psychology,
and cognitive science (4,5,8).

Dynamic Systems in Cognitive Science

The dynamic approach to cognition emphasizes the
complex process of human development including mental,
behavioral, neural and social systems interacting with each
other over the life course. This multidimensional
psychophysiological perspective includes the areas of
motorskills,problemsolvingabilities, moralunderstanding,
emotional development, and self-concept. These
personality traits are determined by genetic, family,
environmental, social, and cultural factors. Several
researchers have made an effort to understand the
interaction between these factors that may contain
personal differences, individual thought patterns,
perceptions of social events, attitudes toward social norms,
intergroup relations, expectations, and their potential
impact on development. In studies, there are different
basic approaches applied with mathematical methods in
measuring the dynamic behavior of complex psychological
phenomena (9,10). The psychological phenomena, which
are a manifestation of mental processes reflecting feeling,
thinking, motivation, interest, emotion, and ability, can
exhibit from simple to more complex behaviors moving
chaotic trajectories in some cases (9).

In cognitive science, the dynamic approach is also

Journal of Mood Disorders Volume: 4, Number: 1, 2014 - www.jmood.org

0. Ozdemir, P. Guzel-Ozdemir, E. Yilmaz

related toembodimentofthe mind, and the environmental
embeddedness or situatedness of cognition. Embodied
cognitive science assumes that human behavior results
from the physiological communication between mind
and body, and the physical, social, cultural contexts
within which activity occurs, presumably via the
emotional system. The internal environment of the body
or the milieu interieur is homeostatic and hormonal
states, which are controlled by, inter related multiple
dynamic equilibrium adjustment and regulation
mechanisms that may be stable but sensitive to
perturbations can be affected by environmental events.

Catastrophe theory is a branch of bifurcation theory
and was developed for better understanding interactions
within dynamical networks; small changes in certain
parameters can lead to enormous effect on their attitudes,
actions, and behaviors which are before seen as coherent,
stable, consistent, and predictable (11). In social
psychology, the applications of catastrophe theory has
been used to explain the stages of psychomotor
development, drastic and sudden changes in attitudes or
behaviors, decision making processes, and to measure
learning that shows general and specific cognitive abilities
(12). Many psychological phenomena display the divergent
or bimodal properties, discontinuity, inaccessibility, or
hysteresis that can be interpreted with catastrophe theory
(12,13). The hysteretic human behavior may exhibit both
present and history dependent features that are formed
under the internal and external factors (11). A model of
dynamic social behavior, the change of attitudes in a
population, and other emotion-related experiences as the
result of interaction between person and his environment
have been useful for explaining catastrophe theory in social
psychology and psychiatry practice (12,14).

CASE EXAMPLE

A 40-year-old man was admitted to the in-patient
psychiatric ward at our medical center with insomnia, lack
of appetite, problems speaking, disregard for self-care,
slow movements, weakness, and fatigue. The patient’s
complaints began one week ago, right after he had a debate
with his uncle; the patient’s cousin (his uncle’s son) was
hired for a municipal job that was promised to him. After
this incident, he became lost in deep thought and became
physically restless (walking, sitting down, and standing up
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within his house and walking aimlessly out of house). He
described the episode as follows: “My whole world came
crashingdown,” “Iwished to die and end it, “and “I couldn’t
eat anything.” For the two days leading up to his hospital
visit, he did not speak, eat, sleep, or move.

The patient has a history of depression, including two
major depressive episodes requiring hospitalization. The
first happened twenty years ago, when he was a soldier. The
second happened nine years ago, when he was working in
another town. The latter included psychotic features that
occurred after debating with his friends. Electroconvulsive
therapy (ECT), fluoxetine 20 mg/day, and risperidone 2 mg/
day were given as treatment. His brother also has a history
of depression. According to his brother, the patient’s
premorbid personality traits were as follows: friendly, joyful,
punctilious, honest, and hard working.

The following was found in his psychiatric examination:
reduced self-care, poor eye contact, mutism, a markedly
prolonged reaction time, one-word answers to questions,
talking in a slow and quiet tone, negativism, resistance to
our stimulations, marked decrease in responsiveness to
the environment, spontaneous movement and activity,
feelings ofinappropriate guilt, apathetic mood, immobility,
profound psychomotor retardation, maintenance of a rigid
posture, decreased energy, low motivation, deceased
appetite, and fatigue.

The patient was diagnosed as major depressive
episode with catatonic features. He was hospitalized and
given venlafaxine (75 mg/day), olanzapine (10 mg/day),
and ECT. During clinical observation, the patient spent
the vast majority of his day in bed, met his basic needs
with help, walked with slow steps, and stood in the same
position for long periods of time. Later, significant
changes, such as increased psychomotor activity,
emotional expression, and volume of speech, were
observed. With eight sessions of ECT and
pharmacotherapy, the patient made almost a full recovery
at the end of four weeks hospitalization.

DISCUSSION

When human beings have a challenge or problem, they
may experience many different feelings such as anxiety,
fear, anger, and depression. In this case, the purpose of
organization is developing strategies to improve its
position. If these efforts fail, the movement will continue
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toward a bifurcation, chaotic behavior (7). The brain
activity underlying complex human behaviors reflects
cognitive processes involving consciousness. The complex
brain dynamics do not allow estimation of expected
behavior that is conscious experience. Each conscious
states is a stream that has an extraordinary differentiation
changing on a time scale of fractions of seconds (15,16).
Human behavior can be massively affected by the
experiences that seem unimportant and negligible in
unexpected ways (1). In each case, there may be no
correlation between abrupt or large behavioral changes and
the presumed causes (12). These disproportionate causal
effects are related with essential properties of the central
nervous system functions that are regulated by multiple
mechanisms and factors (17). A minor variation in the
controlled factors may disrupt homeostasis in the brain and
lead to psychiatric disorders such as depression, anxiety
disorder, schizophrenia; as seen in the case here, as well (12).

Homeostasis in The Brain and Mental Disorders

The mental disorders are closely associated with
physiological, social, and environmental factors (13). Any
changes of these dynamic equilibrium states or homeostasis
will result in the psychiatric disorders, especially in
vulnerable individuals (18). For example, as seen in the
presented case, there are many different causes of depression
such as stressful life events, lack of social connections and
communal living challenges resulting in a final common
pathway that is the dysfunction of neurotransmitters
(serotonin, noradrenaline, and dopamine) that play very
important roles in the regulation of a wide range of brain
functions, including mood, attention, motivation, stress
responses, sleep, appetite, and cognition (19-21).

In the normal state, homeostasis describes a process by
which bodily systems maintain their normal healthy
functions despite the impact of internal and external (such
as social) factors are constantly changing (17). When
potential compensatory psychophysiological mechanisms
fail to meet expectations due to the relatively strong
perturbations, an individual will emotionally experience
different types of psychiatric disorders in various severity
(22). Sometimes, the patient may develop catatonic
symptoms that can be effectively treat with ECT.

It is well known that psychological distress may have
potentially harmful effects on the regulatory and
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restorative processes of the body and mind in certain
situations (22). Negative life events can precipitate many
physical, behavioral, emotional mental problems
including tension, headache, sadness, hopelessness,
alcohol or drugs abuse, sleep disruption, decline in
academic or work performance, and poor interpersonal
communication (17,22,23). The underlying psycho-
neuro-physiological hypersensitivity in some people
shifts to a pathological response to outside stimuli such as
a chaotic attractor and can develop severe mental
disorders such as catatonic or psychotic depression, as
seen in the above case. Chaotic, abnormal brain functions
express mental illnesses, which are unpredictable and
consequently dangerous situations (24). These actual
pathoneurophysiological processes may generate
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