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As it was told in the last session complexity science as a new paradigm in 
scientific thinking has its own tools to get a better understanding of the 
world. 

One of its prominent tools is Systems Thinking and Dynamics.

Health systems are among the complex systems that need to be understood 
by better approaches.  



Health systems are of main determinants of every societies’ Health. 

There is a global consensus that health systems, especially in developing countries,  
should be strengthened.

Nonetheless, many health systems lack a sound self-knowledge to conceive what 
they can and should strengthen. 

Indeed, current health systems are seen as an “input-blackbox-output” structure 
that is really naïve to be effective.  



With such unmapped and misunderstood systems, the interventions, even the
simplest, often fail to achieve goals.

This is not necessarily due to inherent flaws in intervention itself but rather
unpredictable behavior of the system around it.

We must know the system in order to strengthen it. 

System Thinking can decipher the complexity of an entire health system. 

Then it can help us to design and implement interventions to improve health and
health equity.



There have been many brilliant interventional ideas in public health (e.g. MDGs) 
that when were put to action could not make expected changes.  

1- Weakness and obstacles of system (stewardship, managerial issues)

2- Supply ( human resources, infrastructure, information, and   service 
provision)   

3- Demand (peoples’ participation, knowledge and behavior)





The health system: 
All organizations, people and actions whose primary intent is to promote,
restore or maintain health. Its goals are improving health and health equity in
ways that are responsive, financially fair and make the best or most sufficient
use of available resources.



Health system building blocks:
(WHO framework for action on health systems)

1- Service delivery (intervention, need, effective, fair)

2- Health workforce (responsive, efficient, sufficient)

3- Health information (production, dissemination and use)

4- Medical technologies (quality, safe, efficacy, cost-effective)

5- Health financing (fund raising, no catastrophic or impoverish)

6- Leadership and governance (policy making, accountable, regulations, system  
design)





These building blocks alone do not make a system. It is the multiple interactions 
and relationships among the blocks that convert these blocks into a system.

Even every block (sub-system) itself is a system. 

Service 
delivery

Hospitals 
system

Laboratories 
system



People:
They are at the center of health system as not only as mediators, beneficiaries
but as actors in driving the system itself.
This include their participation as individual, civil society organizations,
stakeholder networks and also as key actors influencing building blocks as
health workers, managers and policy makers.





WHO: four revolutions that will transform health and health systems:

1) Life sciences (molecular)
2) Information and communications technology
3) Social justice and equity

4) Systems thinking to transcend complexity



Systems thinking:

An approach to problem solving that view problems as part of a wider,
dynamic system. It demands a deeper understanding of the linkages,
relationships, interactions and behaviors among the elements that
characterize the entire system.



Systems thinking in the health sector shifts to focus on:

 The nature of relationships among building blocks;

 The space between blocks and understanding what happens there;

 The synergies emerging from interactions among the blocks.

It will help to more realistically understands what works, for whom and

under what circumstances.



Intervention with system-wide effects 

All health interventions have system level effects to a greater or lesser degree on
one or more of the system’s building blocks.

The more an intervention is complex, the more wider and profound effects it has
across the system, especially in weaker systems.

These interventions need systems thinking to be better understood.



System-level interventions: 

They target one or multiple system building blocks directly or generically (e.g.
human resources for health) rather than a health problem specifically.

These interventions are severely in need of systems thinking.

Payment for performance; governance, information, service delivery, financing,
human resources.

System thinking; anticipation, mitigation, harnessing (unexpected synergies)



Evaluation:  

Remember the  “input-blackbox-output” paradigm again.

Traditional evaluation;  efficiency (average)-centered and distorted; mortality (no 
wider effects are considered).

Often fail to illuminate the key determinants and contexts that explain overall
success or create particular difficulties.

Systems thinking goes beyond to consider input, output, initial, intermediate and
final outcomes, and feedbacks, flows, control and context.



Evaluation=necessary simplification of real world complexity.

Systems thinking determines how much and where to simplify.

Systems thinking connects intervention, evaluation and health system more
explicitly.





: 





System thinking has its origin in the early 20th century. With the increasing

emergence of complexity, scientific disciplines developed systems thinking to
understand and appreciate the relationships within any given system, and in
designing and evaluating system-level interactions.

Some studies have recently applied systems thinking to tackle complex health

problems such as tobacco control, obesity and tuberculosis.

However, few studies have tried to apply this concept to health system itself,

perhaps due to seemingly overwhelming complexity of health
systems.







Understanding the fundamental characteristics of systems is crucial to
seeing how systems works. These characteristics influence how systems
(including health systems) respond to external factors or to an
intervention.



Self-organizing: system dynamics arise spontaneously from internal structure. 

No individual agent or element (building block) determines the nature of the 
system (interactions + other systems). 



Constantly changing: systems adjust and readjust at many interactive time 

scales. 

Same input, different and unpredictable behavior (sustainability science). 

Tightly-linked: the high degree of connectivity means that change in one sub-

system affects the other (less obvious effects). 

Governed by feedback: a positive or negative response that may alter the 

intervention or expected effects (feedback loops). 

Non-linearity: relationships within a system can not be arranged along a 

simple input-output line (disproportionality and superposition). 



History dependent: short-term effects of intervening may differ from long-term

ones.

Time delays are under-appreciated forces affecting systems.

Behavioral intervention, please wait!

Counter-intuitive: cause and effect are often distant in time and space, defying

solutions that pit cause close to the effects they seek to address.

Resistant to change: seemingly obvious solutions may fail or worsen the

situation (astute understanding of the system).









System stakeholder networks:
Another vital aspect of systems thinking revolves around how system stakeholder
networks (people) are included, composed and managed, and how context shapes
this stakeholder behavior.

Concept of multi-finality: how stakeholder perspectives on a system e.g. a

health system) could vary.





Elements of Systems Thinking





Another view of interventions
Health interventions (individualistic or public) often have implications for health
systems that are more complicated than first appreciated.

System thinking looks at an intervention as a system in itself, interacting with other
building blocks and setting off reactions that may will be unexpected or unpredictable.

Small numbers of studies have taken such an approach to interventions yet.

To be continued… 




