
Navigating Childhood Obesity: A Systems Thinking Approach to 
Complexity, Leverage, and Stakeholder Engagement

Abstract

This study employs a systems thinking approach to unravel the complexity of childhood obesity, utilizing the Cynefin frame-
work and causal loop diagrams. It identifies childhood obesity as a complex problem, emphasizing its dynamic and interconnect-
ed nature. Leverage points within the school system, including information flow, rule modification, and physical infrastructure, 
are highlighted. Stakeholder engagement is crucial, involving service providers, local-level supporters, and decision-makers. 
The research challenges simplistic views, advocating for nuanced, systems-based interventions. The findings provide insights 
for addressing other public health issues through a similar systems inquiry.
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Introduction

Paediatric and childhood obesity is a growing global epi-
demic that requires systematic attention due to the burden 
placed on the healthcare system for children and adults. Pae-
diatric and childhood obesity is the most prevalent nutritional 
disorder among children and adolescents worldwide [1] and is 
influenced by a complex and interrelated array of issues. Due to 
the complexity of the childhood obesity epidemic, the use of a 
systems thinking approach is essential as it is a way of gaining a 
further understanding of complex situations by identifying the 
relationships between individual elements of the system and 
how these elements interact as a dynamic whole [2]. The fol-
lowing will form a systemic inquiry to define childhood obesity 
as a complex problem, how the under-standing of the problem 
has changed by utilising various systems thinking strategies, 
how the problem would benefit from public health engage-
ment, and how the system can be applied to other situations 
in public health.

Childhood obesity

A complex problem: Systems thinking can be used in many 
aspects of public health, however, it is particularly advanta-

geous when problems have been identified as being complex. 
Characteristics of a complex problem are when the problem 
involves multiple interacting agents, the context the problem 
operates within keeps changing and does not conform to lin-
ear or simple patterns, or elements within the system can learn 
new things and create new patterns as they interact over time 
[3]. The Cynefin framework is a tool used to determine the com-
plexity of a problem or situation by assigning the problem to 
one of five types of complexity [4]. The types of complexity are 
simple, complicated, complex, chaotic, and disordered. Child-
hood obesity can be assigned as a complex type of problem 
as there is little understanding of how childhood obesity is af-
fected by the system and the outcome is unpredictable due to 
the changing dynamics [4]. Likewise, the relationship between 
the cause and effect of childhood obesity requires analysis and 
the application of expert knowledge, thus meeting the require-
ments to classify it as a complex problem [4].

Characteristics of complex problems can likewise be attribut-
ed to childhood obesity. Firstly, childhood obesity does not have 
a clear solution and the dynamics of the problem are not well 
understood [5,6]. Furthermore, the outcome of childhood obe-
sity progression is unpredictable as the dynamic continuously 
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changes due to food production, social trends, and environ-
mental factors [7]. Also, childhood obesity complexities can be 
witnessed as the problem affects multiple layers of the public 
health system from the family household to the federal govern-
ment. In turn, this affirms the final characteristic of a complex 
problem as a multitude of actors are required to take action to 
resolve the childhood obesity problem by altering the system’s 
dynamic whole [4].

Childhood obesity is defined as a child with abnormal or ex-
cessive fat accumulation that presents a risk to health [8]. For 
adults, the simple index to classify overweight and obesity is 
the Body Mass Index. The Body Mass Index classifications are 
defined using the individual’s weight in kilograms divided by the 
square of the individual’s height in meters [8]. The Body Mass 
Index is considered the most useful population-level measure-
ment tool for overweight and obesity in adults as it is compa-
rable for both sexes and adults of all ages [8]. However, the 
measurement of overweight and obesity in children and adoles-
cents with one simple index, such as the Body Mass Index, is dif-
ficult because paediatric bodies undergo several physiological 
changes as they develop. Depending on age, different methods 
can be used to measure a paediatric body’s healthy weight to 
compare with generalised population-based data. 

The World Health Organisation [8] stipulates that the funda-
mental cause of childhood overweight and obesity is an energy 
imbalance between the calories consumed and the calories ex-
pended. This can be attributed to the global shift in diet towards 
a higher daily intake of energy-dense foods that are high in fat 
and sugars but low in vitamins, minerals and other healthy mi-
cronutrients [8]. Likewise, there is a decreased trend in physical 
activity levels due to the increasingly sedentary nature of many 
forms of recreation time, ease of transportation modes, and ur-
ban expansion and influences [8].

Discussion

Preliminary consideration

Therefore, it is the preliminary consideration that limiting 
the availability of energy-dense foods and increasing the avail-
ability of healthy food options to children, in addition to pro-
moting the benefits of physical activity, will reduce the preva-
lence of childhood obesity. Nevertheless, this consideration 
appears to be a linear approach to problem-solving that is more 
appropriate for addressing simple problems and may, in fact, 
prove detrimental to the desired outcome [3]. Thus, further in-
vestigation by utilising systems thinking is required to produce 
a comprehensive resolution that addresses the complexities of 
the childhood obesity problem. 

Applying the causal loop diagram

Systems thinking incorporates a way of seeing the system 
from various perspectives and the application of a set of tools 
and methods. Systems tools and methods can be applied to any 
situation, however, the outcomes generated are influenced by 
the perspective of the individual applying the tool. Therefore, 
different results will be achieved each time creating an infor-
mation bias [9]. Effective systems tools are crucial for strong 
systems practice as this will generate reliable outcomes of the 
work under investigation because a wider range of inputs and 
influences are engaged [9]. Likewise, systems tools can be easily 
utilised by others to replicate the outcome as new perspectives 
or dynamics become apparent.

Causal loop diagrams are a qualitative system dynamics 
method that enables a graphic visualisation of the emergent 
properties of a problem. The graphic produced provides an 
understanding of the systemic structures and behaviours that 
contribute to the problem and may highlight specific leverage 
points at which policy and practice can be improved [10]. A 
causal loop diagram can be applied to childhood obesity to de-
fine the key elements contributing to the problem by defining 
the variables, causality, polarity, and feedback loops. [11].

Firstly, variables are items of interest in a causal loop dia-
gram that change over time and are measurable, quantifiable, 
clear and specific [11] such as the prevalence and severity of 
childhood obesity in the Australian school system. The preva-
lence and severity of childhood obesity may change over time 
as the population adapts to changing food and physical exercise 
trends. Causality is the relationship between two variables [11]. 
Causality has been documented between calorie intake, physi-
cal activity, and childhood obesity. The evidence suggests that 
an increase in calorie intake will increase the prevalence and 
severity of obesity indicative of positive polarity [12]. A positive 
polarity means that if the cause increases, then the effect like-
wise increases. Inversely, a negative polarity means that if the 
cause increases, then the effect decreases [11]. This is notable 
as a decrease in physical activity causes an increase in obesity 
supporting a negative polarity.

Furthermore, a central element of a causal loop diagram is 
feedback loops as they indicate changes in the system that initi-
ate a cascading effect through other variables. Feedback loops 
can either positively or negatively reinforce the system or bal-
ance the initial change within the system [11]. Negative rein-
forcing loops also termed vicious cycles, are obvious through-
out the causal loop diagram illustrating the childhood obesity 
problem. An example of such is the relationship between obe-
sity and eating. It is notable that obese individuals will consume 
food for comfort due to poor self-esteem or depression as a 
result of being obese [13]. This, in turn, creates a vicious cycle 
increasing the severity of the individual’s obesity causing a con-
tinuum. 

During consideration, the causal loop diagram highlights the 
sensitivity of the system to revert in a negative direction. This 
can occur if the resolution is not implemented effectively. Thus, 
further investigation is needed to address how and where in the 
system a change is best targeted.

Leverage points

Causal loop diagrams highlight leverage points by which 
specific areas, systemic structures, and behaviours that contrib-
ute to the problem can be manipulated to promote resolution. 
Meadows [14] describes leverage points as “…places within a 
complex system where a small shift in one thing can produce 
big changes in everything”. The causal loop diagram of child-
hood obesity is the school system highlighted that leverage can 
be applied in three key areas. Firstly, childhood obesity is best 
targeted at the school systems as this has had proven successes 
as a leverage area due to the ease of policy implementation 
that affects a large cohort of the targeted population [15]. Spe-
cifically, Meadows’s [14] 6th point of leverage hierarchy where-
by information flows to everyone it affects can be applied as 
healthy food practices can be translated to the affecting stake-
holders, such as students, teachers, caterers and families to im-
prove healthy food consumption, thus lowering calorie intake, 
resulting in a decrease in obesity prevalence within the school 
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system. Story, Nanney, and Schwartz [16] affirm this by propos-
ing that education and healthy eating are intertwined, thus, 
the provision of information and education on healthy eating 
subsequently reduces the prevalence of obesity. For this, food 
education should be implemented into the primary and second-
ary school teaching syllabus under the authority of each of the 
state’s education departments.

Secondly, the food supplied at the school canteen was identi-
fied as a place of leverage. Interventions such as the implemen-
tation of constraints on high sugar and energy-dense foods sup-
plied at school canteens have been witnessed to successfully 
reduce childhood obesity [17]. This affirms Meadows’s [14] 5th 
point of leverage hierarchy whereby the rules of the system can 
be modified to create positive change. Similarly, to the flow of 
information, modifying rules within the school system is subject 
to the education department governing each state. 

Lastly, the layout of the school infrastructure was noticed to 
be a point of leverage. This applies to Meadows’s [14] 10th point 
of leverage hierarchy whereby the structure of material stocks 
and flows, and nodes of intersection can be modified. The stock 
identified here as the students, and the flow, identified as mov-
ing throughout the school campus, could be modified to pro-
mote physical activity. As there is a decreasing trend of physical 
activity levels due to the increasingly sedentary nature of many 
forms of recreation time, ease of transportation modes, and ur-
ban expansion and influences [8], it is a consideration that by 
orientating the school campus in a way that promotes exercise 
rather than ease and efficiency will, in turn, reduce the preva-
lence of childhood obesity. This could be achieved physically by 
implementing barriers, such as gardens or fences, to prompt a 
longer walking route when moving around the campus, or could 
be achieved administratively, by organising student timetables 
to alternate between sides of the campus to force students to 
walk across the campus multiple times during the school day, 
thus enforcing physical exercise. 

However, when considering this stage, there is a realisation 
that Meadows’s [14] 9th point of leverage hierarchy whereby 
the lengths of delays, relative to the rate of system change have 
a predominant influence. The length of delay is notable as the 
school term influences all system modifications and may not 
be effective when the targeted paediatric population is not in 
school. Thus, further investigation is needed to identify a reso-
lution strategy that may be sustained to overcome this hurdle. 

Stakeholder role in the complex public health problem

Stakeholders with a role in public health that were identified 
within the causal loop diagram need to be engaged to achieve 
improvements regarding childhood obesity. Complex problems 
fundamentally involve a range of stakeholders who require ef-
fective engagement to establish a strong foundation for systems 
change. The stakeholders identified during the previous analy-
sis can be classified into three main groups. 

Firstly, service providers who engage with public health is-
sues by conducting face-to-face services are required to con-
nect with people [18]. Service providers are at the forefront of 
providing the required delivery of public health information to 
educate the targeted population. This allows for the distribu-
tion of information that can be contextualised and interpreted 
for individuals of different levels of understanding and in dif-
ferent situations [19]. An example of this would be educating 
children on healthy food consumption at school compared to 

educating the child’s parents. 

Secondly, people and organisations who provide support 
or advocacy at the local level, such as people with a personal 
passion for the issue or those who have personal contact and 
provide support to people experiencing the issue [18]. These 
people and organisations can involve and collaborate with oth-
er stakeholders to develop alternative and preferred solutions 
[20]. Life Ed Australia [21] is an organisation that has contrib-
uted positively to childhood obesity by creating a partnership 
with schools, parents, and children to adopt a healthy lifestyle. 
This has been achieved through an interactive curriculum-
based program for Preschools, Primary and Secondary schools. 
The Life Ed Program [21] is a seamless example of the positive 
influences people and organisations can have to implement a 
system-wide approach to public health problems. 

Lastly, decision-makers such as people representing key con-
stituencies have an interest in the issue and an inherent ability 
to influence change in a system [18]. Decision-makers are those 
who can affect public health problems by implementing policy. 
Public health policy has a profound impact on the health sta-
tus of the affected population [22]. Thus, public health policy 
needs to be conducted after a thorough investigation from vari-
ous perspectives and supported by evidence. For this, decision-
makers must employ a systems thinking approach to childhood 
obesity policy development to maximise the leverage on the 
problem’s system and empower all of the affected stakeholders.

Final reflection 

During the final reflection, the initial understanding of child-
hood obesity as a simple problem was challenged and has 
evolved throughout the inquiry. It was thought that a simple 
change in the system by implementing diet control measures 
and promoting exercise would resolve the problem of childhood 
obesity. It is now clear that childhood obesity is a complex prob-
lem requiring multiple systems analysis and perspectives to gain 
the required understanding to implement effective change. As 
the systems inquiry progressed, new perspectives were noted 
that could not otherwise be seen. This was prominent when 
conducting the causal loop diagram depicting childhood obe-
sity’s key contributors. Likewise, the causal loop diagram pro-
vided insight into the important leverage areas that would be 
most effective to target to promote change. Furthermore, by 
enlisting and empowering the system’s stakeholders to act on 
these leverage areas, the implementation of system change has 
the best environment to be successful. 

Insights for systems thinking

A systems inquiry can be applied to other problems of in-
terest. It is a consideration that the author’s understanding of 
adolescence’s excessive consumption of alcohol and tobacco 
usage may be as naive as the initial impression of childhood 
obesity. It is reasonable to suggest that a systems inquiry into 
each issue would discover new perspectives and points of inter-
est to target them within a public health context. Likewise, it 
will be interesting to note if any similarities between the three 
issues are present so that a multisystem resolution plan may 
be conceived. Nevertheless, the use of systems thinking has its 
obvious advantages and can give insight into the unknown un-
knowns [23] of public health’s complex problems.

Conclusion

In conclusion, paediatric and childhood obesity is a growing 
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global epidemic that requires systematic attention due to the 
burden placed on the healthcare system for children and adults 
and is influenced by a complex and interrelated array of issues. 
Due to the complexity of the childhood obesity problem, the 
use of a systems thinking approach and various systems think-
ing strategies is essential as it is a way of gaining a further un-
derstanding of complex problems by identifying how complex 
the problem is, the system’s structure, key stakeholders, and 
the relationships between the elements of the system and how 
they interact as a dynamic whole [2].

Declarations

Author statement: This study did not require ethical approv-
al as it involved a retrospective analysis of publicly available and 
anonymized data, with no direct involvement of human sub-
jects.

Declaration of interest: The authors declare that they have 
no known competing financial interests or personal relation-
ships that could have appeared to influence the work reported 
in this paper.

References

1. Xu S, Xue Y. Pediatric obesity: Causes, symptoms, prevention 
and treatment. Experimental and Therapeutic Medicine. 2015; 
11(1): 15-20. doi: 10.3892/etm.2015.2853.

2. Buchanan R. Systems thinking and design thinking: The search 
for principles in the World We Are Making. She Ji: The Journal 
of Design, Economics, and Innovation. 2019; 5(2): 85-104. doi: 
10.1016/j.sheji.2019.04.001.

3. Peters DH. The application of Systems Thinking in Health: Why 
Use Systems Thinking? Health Research Policy and Systems. 
2014; 12(1). doi: 10.1186/1478-4505-12-51.

4. Snowden DJ, Boone ME. A leader’s framework for decision mak-
ing. A leader’s framework for decision making. Harv Bus Rev. 
2007; 85(11): 68-76, 149.

5. Pryke R. Child obesity: Who is measuring who? and what? 
Perspectives in Public Health. 2014; 134(2): 76-7. doi: 
10.1177/1757913914521931.

6. Peters JC. Combating obesity: Challenges and choices. Obesity 
Research. 2003; 11(S10). doi: 10.1038/oby.2003.220.

7. Booth KM, Pinkston MM, Poston WS. Obesity and the built en-
vironment. Journal of the American Dietetic Association. 2005; 
105(5): 110-7. doi: 10.1016/j.jada.2005.02.045.

8. World Health Organization. Obesity and overweight (Internet]. 
World Health Organization; 2021. https: //www.who.int/news-
room/fact-sheets/detail/obesity-and-overweight

9. The Australian Prevention Partnership Centre. Systems thinking: 
Taking a systemic approach. 2023. https: //preventioncentre.
org.au/work/systems-thinking/.

10. Baugh Littlejohns L, Baum F, Lawless A, Freeman T. The value of 
a causal loop diagram in exploring the complex interplay of fac-
tors that influence health promotion in a multisectoral health 
system in Australia. Health Research Policy and Systems. 2018; 
16(1). doi: 10.1186/s12961-018-0394-x.

11. Reynolds M, Holwell S. Introducing systems approaches. Sys-
tems Approaches to Managing Change: A Practical Guide. 2010; 
1-23. doi: 10.1007/978-1-84882-809-4_1.

12. Bhadoria A, Sahoo K, Sahoo B, Choudhury A, Sofi N, et al. Child-
hood obesity: Causes and consequences. Journal of Family 
Medicine and Primary Care. 2015; 4(2): 187. doi: 10.4103/2249-
4863.154628.

13. Rankin J, Matthews L, Cobley S, Han A, Sanders R, et al. 
Psychological&nbsp; consequences of childhood obesity: Psy-
chiatric Comorbidity and Prevention. Adolescent Health, Medi-
cine and Therapeutics. 2016; 7(1): 125-46. doi: 10.2147/ahmt.
s101631.

14. Meadows D. Leverage points: Places to intervene in a system. 
2012. https: //donellameadows.org/archives/leverage-points-
places-to-intervene-in-a-system/.

15. Kar SS, Dube R, Kar SS. Childhood obesity-an insight into preven-
tive strategies. Avicenna Journal of Medicine. 2014; 4(4): 88-93. 
doi: 10.4103/2231-0770.140653.

16. Story M, Nanney MS, Schwartz MB. Schools and obesity pre-
vention: Creating school environments and policies to promote 
healthy eating and physical activity. The Milbank Quarterly. 
2009; 87(1): 71-100. doi: 10.1111/j.1468-0009.2009.00548.x.

17. Datar A, Nicosia N. Junk food in schools and childhood obesity. 
Journal of Policy Analysis and Management. 2012; 31(2): 312-
37. doi: 10.1002/pam.21602.

18. Stroh DP. In: Systems thinking for social change: A practical 
guide to solving complex problems, avoiding unintended conse-
quences, and achieving lasting results. White River Junction, VT: 
Chelsea Green Publishing. 2015; 79-89.

19. Delaney JL. Patient-centred care as an approach to improving 
health care in Australia. Collegian. 2018; 25(1): 119-23. doi: 
10.1016/j.colegn.2017.02.005.

20. International Association for Public Participation. IAP2 spectrum 
of public participation. 2023. https: //iap2.org.au/wp-content/
uploads/2020/01/2018_IAP2_Spectrum.pdf.

21. Life Ed Australia. The Life Ed Program (Internet). 2023. https: //
lifeed.org.au/teachers-and-schools/the-life-ed-program/.

22. Brownson RC, Chriqui JF, Stamatakis KA. Understanding ev-
idence-based Public Health Policy. American Journal of Public 
Health. 2009; 99(9): 1576-83. doi: 10.2105/ajph.2008.156224.

23. Luft J. The Johari Window: A graphical model of awareness in 
interpersonal relations. In: Group processes: An introduction to 
group dynamics. 3rd ed. Mayfield. 1984; 11-20.


