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Abstract

The Chaos Theory, which explains how a complexwarutedictable system behaves, shows that therts exis
system within irregularly visible systems, it ha$eeted all fields of science towards the end of @0th
century. In the Chaos Theory, it is impossible nalerstand and predict all of the dynamic systernm-{ireear
systems), where small changes in a system leadetigg change in the process (sensitive to thalisitate),
similar to the smallest part of a whole (fractals)s stated that behaviors occurring in systenesrmt random
and that there is an atractor causing the behaViee.complex structure of biological systems stddre life
sciences allows the use of the Chaos Theory iretla@sas. The focal point of all approaches to ceripl
structures allows the application of Chaos Theoithiw the health sciences. In this review, the tiremt and
care initiatives for meeting the health needs okes, patients or healthy individuals who face nppeblems
within the health care system are dealt with orbtgis of Chaos Theory.
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Introduction Edward Norton Lorenz. In 1963, Lorenz wrote
fn algorithm to model weather events through his

Chaos Theory, a combination of conceptua . .
, : .computer to monitor the behavior of the weather.
mathematical and geometric methods, deals wit} .
is program works on a system of three

nonlinear, - complex and - dynamic Systemail‘ferential equations. Lorenz observed the

characterized by its fractal structure (Gokme ehavior of this svstem and how the parameters
2009; Tuna-Orhan, 2013). The concept of Chaqg S Sy para .
. . ~changed relative to each other, and in this

Theory dates back to ancient Greek and Chinegse ", =. . ‘ , .
AR . modeling he discovered the ‘Atractor’, which
civilizations. Part of the important works that ; . . .
. . represented the order in complexity described in
influenced Chaos Theory was carried out by th s .
- T haos Theory. In addition, when entering data
French mathematician , Jules Henri Poincare , In . .
. s . into the program, in order to save time, he
the 19th century. Poincare, in his study on the
ignored parts of the numbers after the comma

prob_le_m Of. three bodies’, reported tha for example, 0.506 instead of 0.506127).
multidimensional systems were too complex t . .
owever, he pointed out the important

be predicted and used the term ‘chaos’ for th ifferences that arise in the outputs he obtained

first time in technical terms. Bertalanffy define I . L
and showed a sensitive commitment to the initial
the system as a common and complex structur

with a mutual interaction (Diker & Okten, 2009;?&‘%“%;(';:2“;‘93; %(S]I%%goio.?ﬁéo?vg Jmiél
Gokmen, 2009). Yy y y y

to be understood and predicted (non-linear
The beginning of Chaos Theory in the modersystems). Small changes in a system, leading to
sense is based on the work of Meteorologisarger changes in the progressive process.
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(sensitive commitment to the initial state)Fractal Structure

fractals-self_S|m|Iar|ty, the behe_w_lor oceurring N g etal structure is an expression that refers to
the system is not random and it is declared that

hammer that causes behavior (Rickles, Hawe, %%If-reflectlon or proportional break. A section of

. ) ; k e Manldelbrot cluster found by Benoit
Shiell, 2007; Samur &ntepeler, 2017; Tuna- Mandelbrot shows a cross-sectional view of a
Orhan 2013).

whole, similar to the smallest part of a whole
Basic Features of Chaos Theory - Sensitive to (Figure 2). Likewise, the Koch curve

The Initial State (Snowflake), defined by Helge von Koch in 1904
the Sméﬁigure 3), has the characteristic of being present

In a system according to Chaos Theory, the fractal structure. To configure a Koch

changes that occur in the beginning cause lar urve, a triangle with a side length of one unit is
changes in the process. “Sensitive to the initia ' 9 9

o ) . X rawn. A new triangle is added to the middle of
state” It is possible to explain this property byeach edge one-thi?d the size. Koch snowflakes

the butterfly effect reported in literature. It is . :
said that a butterfly flapping wings in Beijingare formed when additions are continued. When

a close section of the Koch curve is observed,

will cause hurricanes in Washington. Of cours tactal structures, one of the main features of the
it does not lead to a butterfly hurricane flappinz '

; ; N .chaotic structure, are observed (Chaffee &
its wings, but it is important that a butterfly's . o .
wing flap is not neglected in the estimation of cNeill, 2007;Varela, Ruiz-Esteban & De Juan,

hurricane (Gleick, 2005; Tuna-Orhan, 2013). 010; Samur &ntepeler, 2017).
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Figure 1. The diverging two numerical weather predictioagitReference:Gleick, J. (2005). Chaos, A New
Science Theory. (F. Uccan, Trans.). Ankara, SarniatiRy Industry, 13th Edition, 9-10.

Figure 2: Mandelbrot ClusteReference:Gleick, J. (2005). Chaos, A New Science TheoryUgcan, Trans.).
Ankara, Saner Printing Industry, 13th Edition, 126¢.
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Figure 3. Development stages of Koch Curve (fracRéference:Gleick, J. (2005). Chaos, A New Science
Theory. (F. Uccan, Trans.). Ankara, Saner Printimtystry, 13th Edition,114-115.

Atractors energy in any physical or chemical event is
gefined as entropy. Entropy states that everything
r|1 the universe is moving towards disorder, and
ere is an irregularity in the order. For example,
e emergence of a star, the continuous loss of
%at over time and the path towards the disorder
d its disappearance are typical examples of this

One difference is the particularization of Cao
Theory is the atractor. When the mathematic
reflections are put on a graphic, the places whi
are intense are called attractors. It is pointed o
that the behaviours seen in the caotic systems

not random and it is asserted there are sorf ; . 4
attractors that cause those behaviours. Fgﬁuatlon. Typical examples include the release of

- - o .glucose in the human body, of glucose in the
example, the most intensive region in Turkey i€ : . !
Marmara Region. Because of its Economymltochondrla, of adenosine triphosphate, of death

transportation and the service sectors a%f millions of cells and of the formation of new

advanced it helps the region attract attention. ZIII;.]C'(F;)leafa;:itng[la'ih?e(r:):d;nhorr(;er:]?rsota&sin(lntr;e;r
this context, Marmara region is the mos 9 9 Py

: _human body and that it continues until death
rlz)zrigrkrllg;en;[_' a?/t/téacé?rsﬁife”'l' uga%)/? (ﬁgigl’ i%%é’,shows the order that exists in our body. This
Tuna—O'rhan 2613) ' ' ' 'situation is an express and open example of

regularity inside irregularity as per this Chaos
Nonlinear Systems Theory (Janecka, 2007).

The systems we see around can be describedltyoking at the human body, which is the
some different features. Linearity or nonlinearit}cornerstone of complex structures, each organ
are some of its features. Linear systems are thas its own unique microstructure and unique
ones who are easy to predict. For example, whehemistry. Examining the samples of chaos in
we think of a machine which utilizes 10 rawthe human body; In the heart of the ventricle
materials and with those materials it produces fibrillation, electrocardiogram  strips, lung
products, this machine would produce 1®ronchial branching, and the exchange of
products by using 20 raw materials. Hence thaformation are observed to follow the chaotic
nonlinear systems are the ones who areles of information exchange. When the
unpredictable which depend first conditions. Foglectroencephalography images are analyzed, it
example, when we think of a nonlinear machinés seen that there is an order in the human brain
by using 10 raw materials it may produce 1,2, irregular pullers (chaotic properties). The
and 10 products or nothing which depend on itondition of this disorder, which expresses
first conditions. Nonlinear sytems are the basichaotic structure, causes disease.

feautures of Chaotic sytem@iggins, 2002; .

Yildiz, Fidanci, Konukbay & Suluhan, 2016). Chaos Theory and Nursing

The Chaos Theory, which explains how a
complex and unpredictable system behatss,
The biological, psychological, social and culturathe end of the twentieth century, it influenced alll
aspects of human beings are complex arfiélds of science. The complex and unpredictable
predictable up to a certain point, allowing us tdiological, psychological and socio-cultural
implement Chaos Theory. The coincidentalstructure of human beings, who have an
irregular and irreversible distribution of usefulimportant place among the basic concepts of

Chaos Theory —Human
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nursing, allow the application of Chaos Theoryheory is in parallel with the individualized care
in nursing science (Haigh, 2008; Samur &understanding that is of importance in treatment
Intepeler, 2017). and care (Janecka, 2007; Lett, 2001).

As previously stated, Small changes in a syste@onclusion

in Chaos Theory are known to lead to great

changes in the process. “Sensitive to the initi%

isr;[zi,;[ﬁéb#]t:s;fgviﬁggé :anﬁx%rr%isci%ssgrsnpgﬁgl eeds of the patient or health_y !ndividual, taking

endotracheal aspiration ar,1d a decrease in oxyg Rﬁo account thg characteristics of - complex

i . &Vents described in Chaos Theory.

saturation, sample can be givém.cases where

necessary nursing care interventions are nBeferences

performed, impairment of general conditionAnum S A (2001). Chaos and

related to deterioration in all other hemodynamic managemen€&ducational Administration: Theory

parameters, described in the theory of chaos and Practice7(4), 451-469.

“Sensitive to the initial state (butterfly effett) Chaffee, M. W., McNeill, M. M. (2007). A model of

can be explained by. In this context, a decision nursing as a complex adaptive system. Nursing

on a patient or a healthy individual can lead to = Outlook, 55(5), 232-241.

large and unforeseeable outcome for the patie'?.'Lker’ N., & Okten, A. N. (2009). From Chaos to order:
. .. . “Synergetlc somety, synergic administration and

or healthy individual in the course of the process. gynergistic planning” case study: The building

With this approach, it can be determined by process of a primary school in the process of self-

examining the onset of the disease development organization  after ~ the 1999  marmara

process and new approaches can be revealed inearthquakes. Megaron, 4(3), 147-162.

the early diagnosis of diseases (Janecka, 206%€ick, J. (2005). Caos, a new theory of science. (F.
Lett, 2001). Ucgcan, Trans.). Ankara, Saner Printing Industry, 13.

Baski, 1-29.

It is stated that behaviors occurring in chaotiGOkmhen, A. (2009). A 9(le)nere| assessment of the Chaos
systems are not random and that there is a 'heory. HUSBED, 2(2), 61-77.

aét/tractor which causes this behavior. Fo'F%'gh’ C. A. (2008). Using simplified chaos theory to

. manage nursing services. Journal of Nursing
example, the lack of water in the desert causes pjanagement, 16(3), 298-304.

the desert ecosystem (plants and animals) fggins, J. P. (2002). Nonlinear systems in medicine.
collect around water resources altogether. The Yale Journal of Biology and Medicine, 75(5-6): 247-
serious importance of water in the desert 260. .
ecosystem makes it attractive. The patient dgnecka, I P. (2007). Cancer control through fples
healthy person in which the treatment and care ©f Systém science, complexity, and Chaos Theory: A
. ) . model. International Journal of Medical Science,
interventions are applied and the focus of health 4(3), 164-173.

care professionals can be given as examples @ft, M. (2001). A case for chaos theory in
attractors expressed in Chaos Theory (Tuna- nursing. Australian Journal of Advanced Nursing,

Orhan, 2013). The, 18(3), 14-19.
) ... Rickles, D., Hawe, P., & Shiell, A. (2007). A simple
Another feature of Chaos Theory is the similarity guide to chaos and complexity. Journal of

of the parts that make up the whole and the parts Epidemiology & Community Health, 61(11), 933-
that make it up, and the fractal structures that 937.

nicate that no part o a whole can be thougRWTLE WNeROETS: 5 BN, Secs e e
apart. Fractal structures are similar to the Holist TP © Nursing Magageﬁ’em, 3(3;3, or3.
approa_ch that advpce}tes the_‘ need to a(_jdressT%hl(e" S. (2006). Yonetim ve organizasyon bilimi
dimensions of the individual in the planning and  acisindan karmakiik teorisi. Journal of Istanbul

implementation of nursing care (Haigh, 2008). Kultur University, 4(2), 223-229.

. . Tuna-Orhan, N. (2013). Chaos Theory and its impact o
Non-linear systems are unpredictable Systems ., oyih-disease concept”. Florence  Nightingale

depending on initial conditions. Despite the same journal of Nursing, 21(2), 116-121.

treatment and care protocol for two individual¥arela, M., Ruiz-Esteban, R., De Juan, M. J. M. (3010

with the same clinical features, clinical course Chaos, fractals, and our concept of disease.

may vary.Different initiatives can be applied to ~ Peérspectives in Biology and Medicine, 53(4): 584-

e At BI04 . i . €. Koty D, & Suhan
! . . . (2016). Complex adaptive systems and nursing

stages of nursing care. This feature in Chaos gcience. DEUHFED, 9(1). 17-22.

he nurse, who seeks solutions to complex
roblems in the health care system, can meet the
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