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In this Discussion topic we wish to initiate a dialogue between complexity 
scientists on what has recently been termed the "Systems approach to public 
health". There is a growing recognition that many public health concerns are a 
multiscale problem. Consider the example of obesity, its systematic growth to 
epidemic proportions in the population. One the one hand obesity is an 
individual's concern (with managing overnutrition); this is the microscopic scale in 
the system. On the other hand, there is an exquisite coupling to factors that 
function at the population - macroscopic - scale. Many such factors have been 
identified; please see the Obesity System Influence diagram for a network 
representation of the myriad interdependencies 
at http://www.shiftn.com/obesity/Full-Map.html. A particularly fruitful area of 
application for network science seems to be non-communicable diseases (NCDs). 
A recent WHO report ("Time to deliver", 2018) identifies five key themes as the 
reduction of: Premature death, alchohol and tobacco (ab)use), physical inactivity 
and unhealthy diets. Can complexity systems scientists show the way forward for 
such initiatives? Are there actionable insights from networks science that can 
shape future policy? Is data collection a central question, or limitation? What is the 
relationship between modelling and data-driven approaches in the systems view 
of public health? In other words, how can specialists from networks and systems 
science help construct the conceptual frameworks that can crystallize the 
amorphous goals of ameliorating chronic disease, and creating effective public 
health systems. 



The Landscape
• There is a crisis in medicine, associated with the burden

of disease, esp. NCDs. The evidence is not only anecdotal
but also substantiated by numbers.

• We are possibly near an inflection point: For almost two
decades, there has been whispers of complex adaptive
systems as forming the basis of a “new” framework for
medicine, especially public health.

• The language of CAS is ‘weak’ in the systems medicine
literature. It is clear that medicine struggles with it,
which may be time that systems scientists step in.

• What, then, is a Roadmap for the future? How would a
networks specialist pose this problem? How do they
propose data be collected, for example?



The case for Systems Thinking in 
medicine



Examples!



Diseases

Communicable
• Factors: Infectious 

Pathogens
• Examples:

– Flu
– HIV/AIDS
– TB
– Malaria
– Cholera

• Systems perspective: 
Transmission along social 
contact networks 

Non-communicable
• Factors: Lifestyle, Genetic, 

Environmental
• Examples: 

– Cardiovascular diseases
– Malignant neoplasms (Cancer)
– Diabetes
– Chronic obstructive pulmonary 

disease (Bronchitis, 
Emphysema)

• Systems perspective: 
Networks of causative factors, 
strategic agents 



The NCDs crisis. An opportunity for 
systems scientists?



Some key examples of chronic diseases 
(i.e. NCDs)



Which exactly are the crucial areas for 
achieving the most impact?



https://fit.thequint.com/health-news/lancet-
study-india-lifestyle-disease-burden-2

Non-Communicable Diseases: The Biggest Public Health 
Challenge in India



Obesity systems network

• We “understand” obesity at an individual’s level. 
Answer: Overnutrition, and lack of exercise. Good 
mathematical model of physiology: Hall et al.

• Why has obesity systematically emerged in the 
population?  Why recently?

• Foresight Obesity Systems Influence Diagram 
(Philippe Vandenbroeck, Jo Goossens, Marshall Clemens, 
shiftN, 2007, developed for Tackling obesities: future choices, 
a Foresight project looking at how we (sic) can respond to 
rising levels of obesity in the UK.)





A Case Study: Tobacco



Dynamics: Life course models of health 



Challenges: Accessibility to Data

Open data curation (e.g., 
the Project Tycho model)

Alternatively, explore 
possibility of using 
digitally collected data
(e.g., through apps)



Open questions for the Roadmap

• How should data be collected to carry out 
networks analyses? (Even though the other way around 
is probably more natural, and comfortable!) 

• What is a good framework to think about 
these issues:
– Systems models?
– Causal inferential models?
– Are data assimilation issues pertinent?


