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Highlights 

 

 The clinical encounter is inherently complex across all systems of medicine. 

 Conventional implementation models may be insufficient to meet the needs of real-life 

clinical practice. 

 Complexity science is increasingly being incorporated across all scientific domains. 

 A complexity informed implementation model may better reflect the holistic nature of 

traditional, complementary, and integrative medicine. 

 Such a model may prove useful across all systems of medicine. 

 We propose a complexity-informed implementation model to better meet the needs of 

real-life clinical practice. 
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Complex systems, complex practice, complex outcomes: a call for the 

development of complexity-informed implementation models (CIIM) for 

traditional, complementary, and integrative medicine. 

 

Abstract 

Introduction: Implementation science is the vehicle for ensuring that research evidence informs and 

shapes clinical practice. However, implementation models structured along linear and mechanistic 

lines are not necessarily aligned with the complexity of clinical practice. In this article we explore the 

development and value of a complexity informed implementation model primarily for use in 

traditional, complementary, and integrative medicine. Discussion: Conventional linear mechanistic 

models of knowledge translation may be insufficient to address the needs of real-life clinical 

practice. Existing implementation models may pose particular challenges for use in traditional, 

integrative, and complementary systems of medicine due to their holistic orientation and 

perspective of human organisms as whole complex systems nested within other complex systems. 

This paper discusses how a complexity informed implementation model, non-linear in nature and 

founded on iterative processes, may better reflect the complex nature of the traditional, integrative, 

and complementary medicine clinical encounter and patient as a complex adaptive system. 

Conclusion: The emergence of complexity science provides an opportunity to re-imagine 

implementation models and processes to support the translation of evidence into traditional, 

complementary, and integrative systems of medicine. We propose a complexity-informed 

implementation model to better meet the complex needs of real-life clinical practice. 

 

Keywords: implementation science; complexity science; traditional, integrative, and complementary 

medicine; complexity informed implementation models 

Word count: 2080 words 

Abbreviations: 

CIIM – complexity-informed implementation models 

IS – implementation science 

RCT – randomised controlled trial 

TCIM – traditional, integrative, and complementary medicine 
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1. Introduction 

1.1 Implementation science and the complexity of clinical practice 

The key aim of implementation science (IS) is to ensure research evidence effectively informs and is 

enacted within practice. A linear and mechanistic framing of this process can, however, present 

challenges for the complex realities of health care, the clinical encounter, and the research-practice 

ecosystem [1]. A scoping review by Veziari et al., (2021) [2] concluded that evidence-based practice  

uptake among traditional, integrative and complementary medicine (TCIM) practitioners largely 

ignored the complexity of factors inherent within knowledge translation and evidence 

implementation. Conventional thinking lends itself to implementation models informed by the 

assumption that research evidence is translated into clinical practice in a rational, phased manner 

[1]. While this conventional view of evidence translation as a knowledge pipeline is less entrenched 

than it once was [3], Newtonian linear and reductionist concepts still underpin much of the thinking 

in IS [4, 5], contextual factors are often overlooked [6] and the entangled nature of subject and 

context is not recognised [1]. This oversight has prompted calls for more complex, systems-level 

approaches to IS methods [1] which more accurately reflect clinical practice.  

The clinical encounter is inherently complex and uncertain across all systems of medicine [7] and is 

not necessarily fully served by approaches that do not allow for this [8]. The concept of a knowledge 

pipeline, where evidence moves from experimental research to clinical practice in a formulaic and 

staged manner [1], is particularly antithetical to TCIM systems of medicine  which by nature are 

holistic, non-linear, and systems oriented [9]. As such, and in contrast to prevailing IS approaches, 

the emerging science of systems and complexity provides opportunity to evolve IS models and 

processes to translate evidence more realistically and effectively into TCIM clinical practice. 

Distinctions between a conventional IS framework and a complexity informed framework are 

explored in Table 1. 

1.2 Complexity science and implementation science 

The transdisciplinary theory of systems, known as complexity science, has been evolving over the 

past 50 to 100 years [10], and while it is increasingly present in many fields of scientific research [11] 

this is less apparent within biomedical research, education, and application [12-14]. Complexity 

science is founded on a dynamic, relational understanding of phenomena. Rather than static 
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conditions, linear pathways, and a focus on the smallest functional unit, complexity science prompts 

engagement at the level of the ecosystem, focusing on the interactions within the system and the 

emergent properties that arise as a result. While conventional assumptions are founded upon 

classical scientific thinking based on reductionism and determinism, complexity science is founded 

upon holism [15]. Within holistic paradigms, the whole is perceived as being greater than the sum of 

its parts due to the interaction of components within and between the system and other systems. 

Complexity science provides the theoretical framework, methodology, and tools for exploring and 

understanding complex systems, including complex adaptive systems. Complex adaptive systems are 

systems that adapt to changing internal and external environments, and exhibit novel properties as 

an outcome of this adaptive process [16], as exemplified by healthcare organisations, the human 

organism, and social networks. Complex adaptive systems function in a manner extending beyond 

the reach of research and translational models that are based upon predictable and repeatable 

linear cause and effect relationships. We propose that complexity informed implementation models 

are necessary to meet the health needs of humans as complex adaptive systems, the knowledge 

needs of holistically oriented systems of medicine, and the communication needs of the complex 

research-practice ecosystem. 

1.3 TCIM, complexity science and implementation 

Consistent with its holistic paradigm, most TCIM systems and practices encounter the human 

organism as a whole complex system. TCIM practitioners, for example, commonly recognise a 

patient’s context as relevant to their health, and perceive TCIM interventions as comprising of 

specific and non-specific elements [9]. Using naturopathy as a case study, Graham et al. [17] found  

naturopaths engage with patients as complex adaptive systems – where biochemical processes, 

internal physiological sub-systems, emotional states, and cognitive processes interact contextually 

with diet and lifestyle factors and the external environment, and keystone elements provide 

treatment focal points upon which to leverage positive change. Complexity science provides an 

opportunity to re-vision IS approaches to more appropriately meet the distinct knowledge 

translation needs of holistically oriented systems of medicine. In this article we propose a framework 

for how complexity science concepts might inform implementation models. 

 2. Discussion 

TCIM – and health care more generally – would undoubtedly benefit from a complexity-informed 

implementation model (CIIM) with relevance to the implementation of evidence-based practices and 

guidelines, inter-professional shared care models, quality improvement initiatives, and health 
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technology implementation. Leading scholars in IS have identified that a longer-term iterative and 

recursive process is more realistic and useful than a shorter-term linear one [18], and that iterative, 

non-linear approaches are particularly suitable when implementation frameworks are adapted for 

complex interventions [19]. This is particularly pertinent given the increasing global burden of 

chronic and complex disease [20]. While these existing models do acknowledge complexity, they 

nevertheless fail to engage substantially and richly with complexity science.  

2.1 Visioning a complexity-informed implementation model for TCIM 

In a CIIM, non-linearity must be accounted for by i) not expecting the outcome to be proportional to 

the magnitude of stimulus offered, plus ii) acknowledging the influence of sensitivity to starting 

conditions [21]. The CIIM must also view cause and effect as being retrospectively revealed and not 

repeatable, understanding the system to be continuously interacting with the environment [22], and 

regard context as a key consideration [1]. The context is not merely an inert background but a milieu 

that feeds, informs, and shapes the system within, in a continuously shifting dynamic. Compared to 

the linearity of prominent IS frameworks, implementation through a CIIM comprises a circular 

process tolerating new properties to emerge through processes of adaptation, relational 

interactions, varying starting conditions, and contextual influences (see Table 1). This type of 

iterative, interactive, and contextually responsive approach aligns with the emerging understanding 

of the role and value of traditional knowledge within contemporary TCIM practice. TCIM experts 

describing traditions as ‘living systems’ and traditional knowledge requiring a contextual lens to be 

translated into contemporary practice [23].  

2.2 Barriers and opportunities for complexity-informed implementation models 

A key challenge with developing CIIMs and implementing research evidence into the complex 

environment of clinical practice is the primacy and status afforded to randomised controlled trials 

(RCT) [4, 24]. RCTs do not fully account for a range of factors influencing intervention outcomes, 

such as health and illness being emergent and relational properties of the patient as a complex 

adaptive system, clinical uncertainty, context dependency, and sensitivity to initial starting 

conditions [7]. While RCT outcomes and research conducted in controlled conditions may 

demonstrate inference level efficacy, they are not necessarily generalisable to real-world clinical 

practice and patient health needs [24]. Instead, evidence from a range of whole systems research 

(such as naturalistic observation models, comparative effectiveness studies, and pragmatic trials) 

and complexity-informed research models [see for example 8] potentially better reflect the 

complexity of the TCIM clinical encounter and the patient as a complex adaptive system. The value 

of systems thinking is that it offers a framework cognisant of real-world dynamic contexts and 
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emergent patterns [7] promoting clarity about the condition being treated, the intervention being 

employed, and the outcomes produced. Beyond an isolated, controlled, linear cause-and-effect 

paradigm, complexity science supports integration of biographical, biological, and contextual factors 

[25] to inform individualised, holistic TCIM clinical practice. 

TCIM clinical practice is founded upon holistic and complexity principles [9] and the development of 

a CIIM potentially provides a suitable and sound bridge for the translation of research evidence into 

clinical practice. TCIM currently functions in a manner that is congruent with complexity science 

principles [9]. However, beyond preliminary research advances [8, 17, 26, 27] this congruence occurs 

without fully utilising the language and research capabilities of complexity science, and without 

comprehensively applying complexity science principles to the knowledge translation process. Until 

contemporary medical curricula more fully incorporate complexity education, engagement by 

researchers and practitioners with complexity science concepts and methods may continue to be 

limited. 

TCIM systems are commonly distinguished from biomedicine by their holistic orientation and the 

manner in which they encounter the human organism as a whole complex system [9]. However, 

clinical complexity within biomedical clinical practice may also be inadequately accommodated by 

existing reductionistic and linear models [28]. Evolution of CIIMs, tested and evidenced in the field of 

TCIM, may have broader benefits within clinical health care. By incorporating the language and 

methods of complexity science, researchers may be able to better evaluate actual treatment 

outcomes and investigate the benefits and shortfalls of real-world medical interventions and 

practices, such as exemplified in whole systems research studies. Rather than measuring treatment 

against an expected outcome determined through linear modelling, we propose evaluation of 

treatment outcomes would utilise pattern recognition, be recursive and iterative, and engage with 

emergent properties and diffuse systemic change. In addition, by using a complexity science 

approach to inform and resource the implementation process, research evidence may be applied in 

a manner that is more closely aligned with real-world clinical practice in all its complexity.   

We propose that complexity science concepts have direct implications for IS, through recognising 

the health needs of humans as complex adaptive systems and the clinical realities of holistically 

oriented practice. Complexity science offers a possibility of effectively translating knowledge into 

safe and efficacious holistic practice beyond the capacity enabled by linear and mechanistic models. 

In a connected, dynamic, interacting system, it is a fallacy to assume that any intervention will lead 

to a contained and specific response. We posit that interventions within any complex system can 

never be expected to function in a targeted and specific manner as assumed within linear and 
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mechanistic models; instead, they have propensity to function as catalytic probes. Catalytic probes 

instigate system wide non-specific and non-linear change. We assert that anticipating linear and 

specific outcomes from intervening within a complex system – whether that system is the human 

organism, TCIM systems of medicine, or the research-practice ecosystem – is discordant with the 

realities of how such systems function. Further, outcome predictability is hampered by the 

characteristics of complex adaptive systems such as sensitive dependence on starting conditions, 

emergence, and self-organisation. As a result, we propose complexity cognisant intervention 

approaches require iterative and recursive elements and counterpoised intervention and evaluative 

cycles to fully appreciate the quality of the intervention and the extent and nature of response.  

2.3 Proposed framework for a complexity informed intervention and evaluation cycle 

Catalytic probes may be utilised to investigate and explore a complex adaptive system’s activities 

using a circular recursive and iterative framework, enabling self-organising and emergent properties 

of the system to be accommodated and explored. We propose a complexity-informed intervention 

and evaluation cycle comprising: (1) the intervention, (2) time allowed for change process, (3) 

evaluation of outcome (within a complex system this would be based on pattern recognition), (4) 

adjustment of intervention, before circling back to (1) implementation of an intervention (although 

now in a revised form), and repeating the cycle as necessary to attain a suitable outcome (See Figure 

1). Each stage of this process is ideally informed by the best available evidence (which may include a 

variety of information including traditional knowledge or contemporary research) [4], clinical 

expertise, patient values [29] or experiences [30], and knowledge generated through evaluating the 

changes catalysed by preceding intervention(s). This model offers an example of how a complexity-

informed implementation model might function. 

In line with their holistic underpinning, naturopathy, and other TCIM are conceivably a useful testing 

ground for exploring whether IS models that are informed by complexity science could progress the 

integration of traditional knowledge, bioscience evidence, clinical expertise, and patient values into 

clinical decision making and reasoning. By using a complexity science approach to inform and 

resource the implementation process, research evidence may be translated into practice in a 

manner that more closely reflects real-world clinical practice across all systems of medicine 

(whether TCIM or biomedical). A richer understanding of TCIM treatments and their outcomes, and 

more effective translation of research findings into TCIM practice, may be achieved by evolving IS 

models to include the language, methods, and framework of complexity science. Such an approach 

has more authentic alignment with the holistic philosophy of traditional systems of medicine [9]. 
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3. Conclusion 

Complexity science provides a framework for engaging with and comprehending the characteristics 

of complex adaptive systems, such as non-linear dynamics, self-organisation, and emergence. The 

complexity of the human organism, holistically oriented systems of medicine, and the research-

practice ecosystem is more aptly met by knowledge translation approaches that are similarly 

structured. The evolution of IS that is informed by complexity science has potential to foster the 

development of more empirically grounded understandings of whole system practice, and increase 

collaborative discourse between researchers, practitioners, and patients. By accounting for and 

reflecting the inherent complexity of the clinical encounter, the development of CIIMs may provide 

benefit beyond TCIM and support health care research, evidence translation, and real-world service 

provision across all health care practices. 
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Figure 1: Proposed framework for a complexity informed intervention and evaluation cycle 
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Table 1: Characteristics of linear and complexity IS approaches 

Domain Conventional, Linear 

Framework 

Complexity Informed Framework 

Diagnostic Certainty Diagnosis and prognosis are 

knowable 

Diagnosis is uncertain and 

prognosis is obscure 

Nature of Intervention A specific intervention is 

available, and utilised within a 

shorter timeframe 

Intervention is iterative, 

recursive, and longer term 

Magnitude of Change Magnitude of input determines 

magnitude of change 

Magnitude of input is not directly 

correlated to magnitude of 

change 

Role of Environment Environment is static, and can 

be discounted 

Environment is dynamic, and 

continuously impacts system 

Nature of Causality Causality is simple Causality is multigenous 

Nature of Evidence Evidence is founded on 

reductionism and analysis 

Evidence is founded on holism 

and synthesis 

Factors Determining 

Treatment Choice 

Treatment is based on 

matching diagnosis with 

proven intervention 

Treatment is personalised – 

devised for the individual patient 

at a particular point in time 

Treatment Evaluation 

Factors 

Evaluation of treatment is 

based on measurement against 

expected outcome, as 

determined by clinical trial data 

Evaluation of treatment is based 

on pattern recognition and 

awareness of emergent 

properties of the organism, 

incorporating patient’s health 

experience and values 

Relationship Between 

Treatment and Outcome 

Cause and effect relationship 

between treatment and 

outcome are considered 

repeatable predictable 

Cause and effect relationship 

between treatment and outcome 

are revealed retrospectively and 

are not repeatable 

 

[Adapted from 21, 22] 
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