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25 leading risk factors for the global burden of disease



Health is a complex phenomenon



Complex public health problems

Public health problems are multifaceted and 
constantly evolving, and they emerge from 
a complex and ‘messy’ world characterized
by interactions, non-linearity, interference, 

feedback loops, adaptation, and evolution.



Simple
The relationship between

cause and effect is obvious

A     B

Complicated
The relationship between cause and effect is clear, 

but requires expert analysis

Complex
The whole is different than the sum of the parts

Chaos
The relationship between

cause and effect cannot be determined

Interconnected
mechanisms

Dynamics



We need to ask a new type of questions

Complex Systems Lens

Look for diversity instead of  averages

Study non-linearity and feedback 

instead of  assuming linearity

Explore interactions, networks, and group 

dynamics instead of  assuming independence

Assess the importance of  context in time and 

space instead of  assuming standardized 

conditions

Study evolution across generations 

instead of  ignoring history

Identify emergent features of  complex systems 

instead of  isolating single effects

Rod NH et al. Epidemiology 2023



Complexity thinking in public health



How do we understand complex health phenomena?

the health patterns that 
emerge from complex systems 

the mechanisms that produce 
them

the dynamics that make them 
change over time

Three core dimensions that directly relate to complex systems

Rod NH, Broadbent A, Rod MH, Russo F, Arah O, Stronks K.
Complexity in Epidemiology and Public Health. Epidemiology 2023



Smoking – a public health success?



Navigating in an era of complex health issues

Patterns

Describe the emergence of 
complex public health issues 

across spatial-temporal scales

Mechanisms

Understand how elements of 
a system interact at multiple 

levels to create complex 
public health issues

Dynamics

Explore how complex public 
health issues change over time 
because of dynamical processes

Identify central leverage 
points for intervention

Delineate the problems 
and set boundaries for 
targeted intervention in 

specific subgroups

Intervene on vicious circles 
across levels, which generate 
excessive burdens of disease





Mental health crisis – understanding the dynamics

Uleman J et al,. Mapping complex public health 
problems with causal loop diagrams. Int J Epi 2024 



Rod NH, Broadbent A, Rod MH, Russo F, Arah O, Stronks K.
Complexity in Epidemiology and Public Health. Epidemiology 2023



EVIDENCE-BASED complexity PUBLIC HEALTH

Why
health problems emerge 

What
should be done

How
to realise change

Interconnected mechanisms and 
dynamic change over time 

Dynamic set of actions aimed at 
changing the function of the 

system

Replicating action functionality 
across contexts



Thank you for your attention!



Website: www.healthcomplex.dk;  Naja Hulvej Rod: nahuro@sund.ku.dk

http://www.healthcomplex.dk/
mailto:nahuro@sund.ku.dk
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