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Abstract

Background: Advances in systems science creates an opportunity to bring a complexity perspective to health care
practices and research. While medical knowledge has greatly progressed using a reductionist and mechanistic phi-
losophy, this approach may be limited in its capacity to manage chronic and complex illness. With its holistic founda-
tion, naturopathy is a primary health profession with a purported alignment with a complexity perspective. As such
this pilot study aimed to investigate the application of complexity science principles, strategies, and tools to primary
health care using naturopathy as a case study.

Methods: A network mapping and analysis of the naturopathic case management process was conducted. Mind
maps were created by naturopathic practitioners to reflect their clinical conceptualisation of a common paper clinical
case. These mind maps were inputed into Gephi, a network mapping, exploration, and analysis software. Various lay-
outs of the data were produced, and these were analysed using exploratory data analysis and computational network
analysis.

Results: Seven naturopathic practitioners participated in the study. In the combined network mapping, 133 unique
elements and 399 links were identified. Obesity, the presenting issue in the case, was centrally located. Along with
obesity, other keystone elements included: systemic inflammation, dysbiosis, diet, the liver, and mood. Each element
was connected on average to 3.05 other elements, with a degree variation between one and 36. Six communities
within the dataset were identified, comprising: the nervous system and mood, gastroinstetinal and dietary factors,
systemic inflammation and obesity, the endocrine system and metabolism.

Conclusions: This pilot study demonstrates that it is feasible to apply a complexity science perspective to investigat-
ing primary health care case management. This supports a shift to viewing the human organism as a complex adap-
tive system within primary health care settings, with implications for health care practices that are more cognisant
with the treatment of chronic and complex conditions and research opportunities to capture the complex clinical
reasoning processes of practitioners.
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framework to incorporate a complexity perspective.
Systems science is an interdisciplinary field of enquiry
into the complex systems that exist in nature and other
domains. Biomedicine to date has flourished using a
paradigm of mechanism and reductionism to simplify
the complex interactions and systems-based function-
ing of the human organism to reduced parts [3] deemed
to operate according to linear relationships [4, 5]. This
approach has enabled significant development of knowl-
edge and treatment options for managing health [2].
However, with increasing levels of chronic and complex
illness contributing to the global burden of disease [6],
the limitations of a reductionistic approach for engaging
with the complete, integrated and complex human sys-
tem is becoming recognised [7-9].

The study of complex systems generally arises from a
desire to explore and understand real systems [10], and
is the basis of this exploratory descriptive pilot study. The
human organism is a complex adaptive system (CAS)
(Fig. 1), which is both composed of and functioning
within numerous self regulating and interacting systems,
including cellular, biochemical, physiological, psychologi-
cal [11], as well as political, socioeconomic, and environ-
mental [12]. Complexity science offers an alternative to
the linear and mechanistic perspective that is pervasive
in health care management [11], enabling a contempo-
rary holistic insight into the health and possible treat-
ment of the patient. The complex and integrative context
and physiology of living organisms creates diagnostic
and management challenges when there is over reliance
on a reductionist paradigm [9, 13]. Complexity science
has been posited as a way to move beyond siloistic and
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specialism approaches to multi-morbidity leading to a
deeper understanding of practice and its possibilities
[14]. In this study, we have presented a case mapping and
analysis as an exemplar for how a complexity science per-
spective may be utilised to explore the case management
process.

Medical philosophy

All systems of medicine are based on a philosophical
paradigm. While biomedicine is founded on reduction-
ism and mechanism [15], traditional systems of medicine
such as naturopathy are founded on holism [16, 17]. This
philosophical position influences the understanding of
the nature of being (ontology), the means used to gather
knowledge, and the distinction made between accept-
able beliefs and opinions (epistemology), as well as how
medicine ought to be practiced (norms) [18]. However,
philosophical positions are not fixed and have the poten-
tial to evolve [19]. A long held world view of ultimate
connection between all elements in nature existed tradi-
tionally (for example, [20]) — in essence a form of systems
thinking — until a shift occurred in the 1600 s towards a
paradigm of reductionism and mechanism [3] which over
time came to dominate scientific thinking. Complexity
science, the study of complex systems, has been emerg-
ing over the past 100 years and this trend has accelerated
over the past two decades [21] with increasing interdis-
ciplinary focus [22]. The widespread incorporation of
systems thinking into scientific endeavours challenges
the position of reductionism as the primary paradigm
for conducting scientific research, particularly when

Complex Systems

» A complete entity comprised of
interacting components operating with a
shared purpose

Complex Adaptive
Systems

Humans

+ A type of complex system with the ability
to adapt to a changing environment

* Properties include allostasis,
emergence, permeable boundaries,self
organisation, sensitive dependence on
starting conditions

* An example of a complex adaptive
system

* Health of an individual is an expression
of the dynamic complex adaptive
system in action
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Fig. 1 The relationship between complex systems, complex adaptive systems, and the human organism
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investigating a complex system such as the health of the
human organism.

The essence of complexity

The essence of complexity can be summed up by the
statement: the whole is greater than the sum of its parts
[21, 23]. Complexity scientists view the world as ulti-
mately connected, and within this vast web of connec-
tions various systems can be defined. Systems thinking
is a mindset where systems are considered as whole
dynamic and relational entities, and not just as a com-
posite of parts. A system is whole within itself and com-
prised of components that are interacting for a shared
purpose [1]; systems are embedded in other systems [24]
and their permeable boundaries [8] allow for exchange
and interaction between them. A reductionist paradigm
is potentially inadequate to comprehensively explore,
understand and engage with complex systems and their
inherent interactions [9, 13] and, given that the human
organism is a complex system, this may inhibit improve-
ments in the quality and safety of medical treatment and
disease management.

Human health as a complex adaptive system

CAS, a common form of complex system, have the
capacity to learn and adapt in the face of changing envi-
ronments [25]. While linear systems occur rarely [13],
CAS are ubiquitous in nature [22]. The human organ-
ism is an example of a CAS, defined by its capacity to
respond functionally to environmental change [26] and
to produce novel emerging structures and properties
as a result [27]. Within this paradigm, the health of the
human organism may be viewed as an adaptive response
to the environment in which it is immersed. CAS are
whole self perpetuating systems that nest within mul-
tiple systems [24]. They are dynamic, constantly evolv-
ing, and exhibit unpredictable emergence, driving an
internal process of self organisation [24]. As well as each
human organism functioning as a CAS, human health
also exhibits these same properties and it is the unified,
whole and complex human system operating in a state
of allostasis that forms the basis of health [28]. Human
organisms respond to disease and treatment in a com-
plex way [13]. While engaging with human health in
a reductionistic, linear and mechanistic manner has
proved a valuable strategy for advancing medicine, the
adoption of complexity science and systems thinking
potentially offers opportunities to further explore and
better support human health [1]. The aim of this study
is to investigate how complexity science principles and
strategies may lead to insights capable of informing clin-
ical reasoning and healthcare research.
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Naturopathy: a case study in complexity
Naturopathy is a traditional system of medicine practiced
in over 40 countries [29] with its roots stretching back
thousands of years [30]. It is recognised by the World
Health Organisation (WHO) as “the general practice of
natural health therapies” via naturopathic practitioners’
integration of traditional knowledge with current under-
standing of health and the human system [31]. Naturopa-
thy is a whole medicine system; a complete medical system
of theory and practice that has evolved alongside or inde-
pendently from biomedicine [24]. Naturopathic philoso-
phies (holism and vitalism) and principles (treat the cause,
treat the whole person, doctor as teacher, above all do no
harm, promote health and wellbeing, prevent disease, and
the healing power of nature) form the basis of how natur-
opathy is currently taught and practiced [30, 32].
Naturopathy is philosophically consistent with com-
plex, dynamic and extended network models [23, 24]
based on its meta-theoretical precepts such as holism
and non-specificity that it shares with other complemen-
tary medicine professions [17]. Naturopathy is founded on
an inter-systems approach [33, 34] aligning it with com-
plexity principles This philosophical foundation makes
naturopathy an ideal model to test systems-based tools
and strategies in a clinical healthcare setting. The holistic
perspective of naturopathy may be observed in the mind
maps created by some naturopaths as part of their case
management process. Mind map training is a feature of
naturopathic education in a number of Australian teach-
ing institutions, and a number of naturopaths continue
using mind maps into their professional clinical practice.
Mind mapping is a knowledge management tool—by using
a mind map, knowledge can be organised, assessed, trans-
lated and transferred—offering a means for conceptualis-
ing the presenting state of a dynamic system, and could
also be considered a basic form of network mapping [35].
A mind map enables interacting elements and the relation-
ships between the elements deemed relevant to the case to
be identified [35]. An example of the type of information
potentially contained in a mind map is presented in Fig. 2.
The aim of this study is to use systems congruent tools and
strategies (mind maps, exploratory data analysis, network
mapping, and network analysis) to explore the viability of
employing a complexity approach to investigate clinical
reasoning in primary healthcare provision.

Methods

Study design

This study was conducted as a network mapping and analy-
sis of the naturopathic clinical case mangagement process,
following the method published in Graham et al. [35], and
an overview of this method is outlined here. The aim of this
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exploratory study is to investigate the application of com-
plexity science principles, strategies, and tools to the case
conceptualisation process as an initial foray into the pos-
sibilities that a systems mindset may offer health care. In
order to trial a complexity approach to understanding diag-
nostic clinical decision making and case conceptualisation,
a paper case study (supplementary file 1) was presented
to seven Australian naturopathic practitioners at different
career stages who each created a case schematic in the form
of a mind map. These mind maps were then amalgamated
using Gephi, an open source network mapping, explora-
tion and analysis software [36]. Gephi was used in this study
to manage, visualise and analyse the data contained in the
mind maps. Various layouts were implemented in order to
graphically alter the presentation of the data. The network
mappings created in Gephi underwent an exploratory data
analysis (EDA) process, before being analysed using the
mathematical and computational analysis tools of Gephi.

Ethics approval

Ethics approval was obtained from the University of
Technology, Sydney Human Research Ethics Review
Committee (approval number: ETH20-4864).

Participants, setting, and data collection

Participants responded to a social media recruitment
campaign conducted via professional naturopathic
Facebook groups. All participants were required to hold
Bachelor-level naturopathic qualifications, currently be

in naturopathic clinical practice, and be a member of a
professional association that accredits naturopaths in
Australia. All participants were required to routinely
make use of mind maps to conceptualise their patient
cases as part of the health management process. Inter-
ested participants were provided with an information
sheet and required to sign an informed consent form.
Each participant was emailed the same paper case study,
and were requested to independently create a mind
map, based solely on the information contained in the
case study and using their preferred process and style,
and software generated or drawn by hand, depending
on their preference. While the case study was fictional,
it contained information which was consistent with the
type of information gathered during a standard naturo-
pathic consultation [33]. Once created, the seven mind
maps were emailed back to the research team. The data
contained in these mind maps was inputed into Gephi
and various layouts were created from this dataset.

Data visualisation

Three types of network mappings were created using
Gephi: a force based attribute layout, a modularity lay-
out, and a condensed modularity layout. These are out-
lined in greater detail below. Within the Gephi-generated
network mappings there were two aspects depicted:
edges (links) and nodes (elements). The elements were
represented by circles, and the links by lines. Each ele-
ment included in the network mappings was an aspect
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of the case study identified by one or more of the par-
ticipants as being relevant to their case conceptualisa-
tion process. The links signified connection between the
elements, and were representative of any form of influ-
ence or relationship between the elements as identified
by the participants. In the network mappings, the links
were directional; the curve of each link travelling clock-
wise denoting the direction of influence. The size of each
element indicated the number of connections it had: the
larger the element, the more connections incoming or
outgoing.

Force based attribute layout

The first layout algorithm was force based in that linked
nodes attracted each other, and non-linked nodes
repelled, resulting in the most connected elements clus-
tering in the centre and those least connected being
pushed to the extremities. In the force based layout, the
elements identified by the participants were coloured
according to five different attribute types. The attribute
types were assigned by the research team and were: pre-
senting issue, environmental influence, sign / symptom,
hypothetical risk, and organ or functional sub-system
(Table 1).

Modularity and condensed modularity layouts

The second layout created was based on modularity. In
this graphical representation, a Gephi algorithm was
implemented which decomposed the network mapping
into cluster based communities. Community clustering
was based on the linkage patterns within the network
— densely linked elements formed cliques, while less
densely elements were separated. Elements were no
longer coloured according to attribute, but instead by the
colour of the community of which they were a member
of. The third layout created was a condensed version of
the modularity mapping and was comprised only of the
elements with seven or more connections, in order to
generate a simpler image on which to conduct explora-
tory data analysis.

Table 1 Attribute element key
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Data analysis

Exploratory data analysis

An exploratory data analysis (EDA) approach was taken
with the three different network mappings of the data-
set (force based, modularity and condensed modularity) in
order to generate novel information based on the relation-
ships amongst the data and the structure of the network
mapping. EDA is a method of looking at visual representa-
tions of a dataset in order to gain insights [37], and provides
an opportunity to explore a data set without preconceptions
in order to glean information about the phenomena under
investigation [38]. EDA is a process of exploration and
“graphical detective work” [37]. In this study, this explora-
tory process was not intended to be confirmatory, but rather
to generate novel insights about the dataset.

Network analysis

The network mappings were then analysed using vari-
ous algorithms available within Gephi. This analysis
was conducted at node level, such as degree, distance,
and betweenness centrality, as well as at network level,
such as network diameter, average degree, average
path length, average clustering co-efficient and modu-
larity. By mathematically analysing the links between
various elements, it is possible to define the shortest
path between any two elements (distance), the short-
est path between the furthest two elements in the net-
work (diameter), the frequency an element appears on
the shortest path between two elements (betweenness
centrality), the level of interconnectedness within a net-
work (average clustering co-efficient), and the capacity
of the network to decompose into communities or sub-
groups (modularity). Table 2 defines key network terms
and measures relevant to this study.

Results

Seven Australian based naturopathic practitioners partic-
ipated in the study. Years of experience ranged from two
to 11 years, with an average of 5.43 years.

Element Colour Attribute Example(s)

Pink Presenting issue Obesity

Green Environmental influence Diet, alcohol intake, excessive sweating,
flat mood, poor nutrient profile

Purple Sign or symptom Headaches, anxiety

Blue Hypothetical risk Thyroid function, low zinc, high cholesterol

Orange Organ or functional sub-system Liver, nervous system, hypothalamic—pitui-

tary—adrenal axis, gastrointestinal system
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Exploratory data analysis

Force based attribute mapping

The merged network mapping of the seven individual
mind maps, coloured according to attribute and using a
force-based layout, contained a total of 133 unique ele-
ments and 399 links (Fig. 3). Obesity, the presenting issue
in the case study, was central to the mapping indicating
that it was well connected to other elements within the
mapping as determined by the participants. The elements
the participants identified as the most integral to this
case study, as indicated by size of the element and central
position, were: obesity, systemic inflammation, dysbiosis,
diet, the liver, and the influence of mood on these various
factors.

Modularity mapping

An alternative layout based on modularity represented
the community structure within the network as identi-
fied by a Gephi algorithm, where the more densely con-
nected nodes were clustered and colour coordinated
(Fig. 4). Modularity indicates the capacity of the network
to decompose into subgroups or communities. Six com-
munities were identified by the Gephi algorithm, demon-
strating the cliques of subsystems, organs, symptoms and
environmental influences that the practitioners deemed to
be most closely in relationship. The primary clusters from
these six were: green (predominantly nervous system and
mood elements), orange (predominantly gastrointesti-
nal and dietary factors), pink (predominantly relating to
systemic inflammation and obesity), and blue (predomi-
nantly endocrine and metabolic aspects), revealing under-
lying layers of structure within the network.

Condensed modularity mapping

A condensed modularity mapping where all elements
with six links or less were removed provided information
on the most highly connected elements identified by the
participants, and ‘cleaned’ the image (Fig. 5). Thus, the
more important elements of the mapping were preserved
becoming more apparent. In this instance, the communi-
ties coloured green (predominantly nervous system and
mood elements), orange (predominantly gastrointestinal
and dietary factors), and pink (predominantly relating
to systemic inflammation and obesity) were the primary
communities retained indicating that these were the sub-
structures deemed by the practitioners to be of primary
relevance to the ‘patient’ presented in the paper case
study.

Network analysis

Network analysis: node level measures

Each element was connected to an average of 3.05 other
elements, with variation in degree between one and 36,
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and a degree distribution pattern that was skewed to
the left (supplementary file 2). Betweenness centrality,
the frequency an element appears on the shortest path
between any other pair of elements is shown on a distri-
bution plot with a table of the elements with the highest
values (supplementary file 3), and indicates the extent
that an element might act as a bridge or intermediary
between elements. The majority of elements appeared up
to 500 times on the shortest pathway between any other
pair of elements. The liver and systemic inflammation
appeared between 1,000 and 2,000 times and obesity (the
presenting issue), flat mood / depression and dysbiosis
appeared more than 2,000 times each.

Eigenvector centrality is a measure of the importance of
each element, based on the number of links the element
has and the number of links their connections have, meas-
ured across the network. It is a measure of ‘popularity’
indicating importance based on who their connections are
linked to, and not just the immediate elements that an ele-
ment is linked to. A distribution of eigenvector centrality
appears in supplementary file 4. The highest eigenvector
value elements in the mapping included the liver (0.39),
hypertension (0.41), systemic inflammation (0.48), dysbio-
sis (0.60), obesity (0.68), and flat mood / depression (1).

Network analysis: network level measures

The diameter of the network was nine, indicating the
parameters of the network. The average path length (the
average minimum distance between any two elements)
was 3.71; phrased differently there are on average 3.71
degrees of separation between the elements. The aver-
age clustering co-efficient with a possible range of zero
to one is a measure of the density of the network, and in
this network meausured 0.114. Therefore, in this network
each element was linked on average to 11.4% of other ele-
ments in the network.

Using the Gephi modularity algorithm, six commu-
nities in total were detected in the network. These can
also be seen visually in the modularity mapping. Within
a community, there is increased interactional potential
with possible structural aspects of the network revealed.
The size distribution of the communities ranged from
12 to 33 elements. The modularity score of this network
was high at 0.40, indicating a decidedly connected inter-
nal structure with a high density of internal connections
inside communities, measured against the links between
communities, as compared with a low modularity score
which would indicate clusters that were more disparate.

Discussion

This study demonstrates that it is viable to graph cli-
nicians’ reasoning of a primary healthcare case in
the form of a network mapping, and to identify and
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examine its structural characteristics using explora-
tory data analysis and network analysis tools. In doing
so, clinical reasoning is made overt enabling it to be
examined by both researchers and clinicians; this
novel depiction potentially enables new knowledge and
insights. The application of a complexity science per-
spective to clinical management also supports para-
digmatic integration, facilitating the assimilation of
reductionist and holistic philosophies. This may expe-
diate a shift in clinician thinking from linear, mecha-
nistic and reductionist to one cognisant of the human
organism as a complex adaptive system (CAS) while
retaining the knowledge gains afforded by a reduction-
ist and mechanistic approach. Software such as Gephi

allows this process to be scaled up so that in addition
to exploring a single case presentation as demonstrated
here, multiple cases could be simultaneously explored
to more thoroughly investigate a condition or pattern
of symptoms, or even to create a more comprehensive
mapping of the human organism. According to New-
man [39], the first step in studying a network is to cre-
ate a representation of it, the second step is to conduct
various forms of analysis on it, and the third step is to
create a model of the processes that occur in the net-
worked system. In this paper preliminary work has
been conducted on steps one and two, offering the first
practical application of complexity tools to examine the
clinical reasoning process of health professionals.
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Implications for practice

A complexity science perspective potentially enables
innovative insights to emerge regarding the primary cau-
sality of the condition, perpetuating factors, potential
future risks, and prospective individualised treatment
targets. In this study, particular elements were identified
as being keystones due to the centrality of their position
in the force based mapping, the importance of their con-
nections, the value of their mediary positions, and their
size relative to other elements. These keystone elements
are not just integral to the case presentation, they are
potential leverage points within the CAS on which to
focus treatment efforts in order to initiate the most posi-
tive outcomes. Additionally, the directional connections
existing between elements may be traced back, resulting
in insights regarding causative and perpetuating factors
of a presentation. Depending on individual factors, these
may constitute health disturbing triggers best removed or

the existence of modifiable treatment targets that when
altered will potentially more profoundly resolve the pre-
senting condition as compared with that afforded by
specific linear treatment targeting an overt population
generalisable symptomotology. Additionally, the pres-
ence of multiple linked elements may alert the clinician
to the existence of potentially problematic sub-clinical
disease processes in action. A systems approach creates
the possibility for treatment to be tailored to the indi-
vidual, causative rather than reactive, and more profound
by encompassing the entire human organism in its scope.
While this study has focused on incorporating a systems
science perspective within primary health care, it may be
applicable to any setting that is engaged with managing
and supporting human health.

While linear systems in nature are rare [13], the reduc-
tionist and mechanistic defining of biomedicine has
simultaneously simplified the healthcare task and enabled
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impressive medical advances [2]. However, continuing to  linear analysis of a case presentation, a list of symptoms
ignore the complex nature of the human organism limits  may be elicited which correspond with a disease label,
ongoing capacity to resolve contemporary health priori- prompting selection of a specific treatment to coun-
ties such as systemic, chronic disease which tends to be  ter this symptom set or condition [4, 5]. Western scien-
multifactorial and complex [4, 7]. In a reductionistic and tific thinking promotes attention on body components



Graham et al. BMC Complementary Medicine and Therapies

rather than their interrelationships, therapeutic efforts
are directed at disease rather than the individual, and the
meaning of illness is derived from pathology common to
populations [40]. While syndromic patterning offers the
advantage of reducing clinical complexity, it also limits
the extent to which disease assessment and treatment
can be individualised, and reduces identification of risk
susceptibility and sub-clinical disease manifestations
[7, 41, 42]. A complexity perspective changes the clini-
cal encounter from identification of a disease label and
its corresponding treatment [2] to a broader and more
contextual understanding of the multiple systems-based
connections in play. The potential afforded is to shift the
focus of the healthcare model from pathogenesis to salu-
togenesis; from a model that is reactive to syndromic pat-
terns and disease labels to one that is focused on the (re)
creation of health for the individual patient [43, 44].

Health management is a sophisticated and multifac-
eted task given the complexity of the human organism,
the influence of environmental factors on health, and
the prevalence of chronic illness, comorbidities, and
polypharmacy. Clinicians are sifting and evaluating vast
amounts of intricate information, and the efficacy and
safety of healthcare is largely dependent upon this pro-
cess. Evidence based practice (EBP) is founded on patient
values, best available evidence, and clinician expertise
[45, 46]. Ooi et al. [45] outline potential strengths of
EBP including consistency of care, resource conserva-
tion, knowledge gap identification, and a patient-focused
approach. They also identify limitations of EBP including
reduced treatment options, less focus on clinician crea-
tivity and professional judgement, overemphasis on evi-
dence from randomised controlled trials and systematic
reviews, and inability to respond adequately to unique
patients presenting with complex needs [45]. It is possible
that inclusion of a complexity perspective may support
clinical creativity and judgement, increase the quality of
available research, and more closely align clinical under-
standing with the complex nature of the human organ-
ism, while strengthening the positive aspects of EBP. A
mapping and analysis of the clinical reasoning process
provides potential insights into the cognitive processes
underpinning clinicians’ decision-making and augments
clinician expertise, awareness and reasoning.

Implications for research

In addition to supporting clinical processes, a network
mapping and analysis approach may enable clinical rea-
soning and practices to be made more explicit for the
benefit of the research community. Links made by practi-
tioners between different elements of a patient presenta-
tion may be made overt and therefore more amenable to
analysis and investigation, increasing scientific research
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opportunities within the field. Additionally, this facili-
tates an exploration of the alignment between clinical
reasoning and current research, with gaps identified and
investigated, and potentially exposes clinician blindspots
and biases. Further research based on clinical network
mappings may also supplement knowledge of individual
conditions, enable exploration of the systematic pat-
terns of chronic conditions, and increase understanding
of the symptoms and causative factors common across
conditions. Causative chains may also be defined, lead-
ing to knowledge advancements in disease prevention
and health promotion. While contemporary biomedi-
cal research is founded on the concept of identifying a
specific treatment for a specific symptom of disease [5]
and randomised controlled trials are prioritised [45],
a complexity informed approach offers a method fit for
the purpose of exploring and understanding health in the
context of the whole person. While this study has focused
on the feasibility of using complexity tools and strategies
to investigate case conceptualisation processes, future
research directions potentially include interpreting the
results from the perspective of how they may be utilised
to support the development of clinicians’ capacity to
manage chronic and complex illness.

Limitations

This paper is limited in that the mind maps created by the
participants were constrained by the information con-
tained within the paper case study. While the case study
was detailed, it did not replicate the extent of information
that typically would be gathered within an initial naturo-
pathic consultation. Also, the combined mapping was
generated using mind maps provided by seven naturo-
paths. While this provides preliminary insight into how
complexity tools and strategies might be utilised within
the clinical setting, it does not provide a definitive under-
standing of this process. At best this data could be con-
sidered indicative rather than representative, although it
was deemed sufficient for the purpose of an introductory
exploration of the alignment between clinical health man-
agement and complexity science. While naturopathy was
chosen for this initial exploratory study due to its stated
philosophical and practice framework aligning with com-
plexity science, it is unknown how useful this method-
ology may be for other health professions without first
testing it within these populations, suggesting a possible
future avenue for research of this nature.

Conclusion

While this is an preliminary demonstration of the use
complexity tools to investigate the clinical management
of a patient case, it is possible that with further use and
development new insights will emerge that will improve
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healthcare practices and treatment outcomes. Medicine
has gained considerable ground in viewing the human
organism as being composed of discrete components, dis-
tinct functional systems, and organised in linear causal
chains. The next stage of development may be to explore,
understand and relate to the human organism as a complex
system, embedded within larger complex systems, and with
multiple smaller systems nested within. This complexity
perspective does not need to occur at the expense of reduc-
tionist knowledge and understanding, but rather allows the
potential for the integration of both. The value of network
mapping and analysis is to deepen the understanding of the
network being explored; a complexity perspective of health
and the human organism offers potential benefits for both
clinical practitioners and researchers. The findings of this
study highlight the clinical reasoning underpinning the
management of a case, and potentially offers insights into
clinician knowledge and expertise that could tested against
current research as well as used to inform future research.
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