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WHY IS IT USEFUL TO CONSIDER 
COMPLEXITY SCIENCE INSIGHTS TO 
BEHAVIOUR CHANGE RESEARCH?



• What are behaviour change interventions and how do we
currently design and study them?

• What is complexity? 

• Why use complexity lens for intervention development? 

• Why use complexity lens for evaluation? 

• Note: Various systems: The complex system we are looking at can
be the individual, the group, the intervention, the community, etc…
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Behaviour change interventions

• Aims to change the behaviour of a population or group, by targeting
particular behaviour(s), in order to solve a problem (e.g., prevention 
of illness, environmental protection)

• Examples:
• One-on-one counseling
• Programs at school, workplace, health care, etc.
• Educational / persuasive media campaigns
• Environmental/social planning (e.g. design of parks/buildings)
• Regulation (e.g. fines)
• Fiscal measures (e.g. taxation)

Nelli Hankonen

Behaviour
Change

Technique

Modifiable
influence on 

behaviour
Behaviour



Nelli Hankonen

P
ro

f. M
artin

 H
agge

r: W
h

y an
d

 h
o

w
 d

o
 in

te
rven

tio
n

s w
o

rk? 
Evalu

atin
g m

e
ch

an
ism

s o
f im

p
act

h
ttp

s://vim
eo

p
ro

.co
m

/u
ser3

9
8

2
6

9
0

6
/th

e
-1

st-b
e

sp
-

sym
p

o
siu

m
/vid

eo
/3

3
6

4
5

6
0

0
5

https://vimeopro.com/user39826906/the-1st-besp-symposium/video/336456005
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Hagger, Cameron, Hamilton, 
Hankonen, Lintunen (2020)



Behaviour Change Technique Taxonomy 

• Shared language to describe intervention content
Abraham & Michie 2008 Health Psychology
Michie et al 2013 Annals of Behavioral Medicine
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BCT Taxonomy v1 (Michie et al., 2013)
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We are interested in identifying the best
techniques to CHANGE motivation & behaviour

Nelli Hankonen

“Random effects comparative subgroup analyses identified 18 BCTs and 
10 modes of delivery independently associated with changes in at least 
one motivational outcome (effect sizes ranged from d = 0.12 to d = 0.74). 
Interventions delivered face-to-face or in gym settings, or which included 
the BCTs ‘behavioural goal setting’, ‘self-monitoring (behaviour)’ or 
‘behavioural practice/rehearsal’, or which combined self-monitoring 
(behaviour) with any other BCT derived from control theory, were all 
associated with beneficial changes in multiple motivational constructs 
(effect sizes ranged from d = 0.12 to d = 0.46).”
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UK MRC 
guidance for 
process
evaluation of 
complex
interventions
(2015)
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https://mrc.ukri.org/documents/pdf/mrc-phsrn-process-evaluation-guidance-final/


Various evaluation aspects: 
https://vimeopro.com/user39826906/the-1st-besp-symposium/page/1

Nelli Hankonen
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(2006)

“health behavior change - - is conceptualized as a linear, 
deterministic process where individuals weigh pros and 

cons, and at the point at which the benefits outweigh the 
cost change occurs. Consistent with this paradigm, the 
associated statistical models have almost exclusively
assumed a linear relationship between psychosocial 

predictors and behavior. Such a perspective however, fails to 
account for non-linear, quantum influences on human 

thought and action.” 
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We have been studying complex interventions,…. Haven’t we…?
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www.mrc.ac.uk/complexinterventionsguidance

But: ”Intervention 

characteristics are only

one aspect of complexity”
(2006)

http://www.mrc.ac.uk/complexinterventionsguidance


What is complexity?
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Which of these do behaviour change interventions

remind more?
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Hilpert & Marchand 2018

Component dominant system vs.           an interaction dominant system



Why use complexity lens for intervention development?

Nelli Hankonen



INTERVENTION DEVELOPMENT
FRAMEWORKS
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Nelli Hankonen (2nd BeSP): Common tasks and principles in behaviour change
intervention development frameworks: Integrative review

https://www.helsinki.fi/en/unitube/video/6aeb94e0-24a0-4b8b-989d-caef709b2a58
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RECENT CALLS…

• Currently, program theories typically assume causal pathways with separate 
components, usually hypothesized to be linearly associated

• But: Individuals, organizations and behavior, which are the targets of interventions, 
AND the interventions themselves 
are complex, adaptive and dynamic systems (see e.g. Gomersall 2018, Resnicow & 
Page, 2008)

• There are limitations of approaches to interventions which use reductionistic
‘engineering’ (e.g. Hawe, 2015)

 consider interventions (and behavior change) as complex systems!

• …. focus on the relationships and interconnections between different parts or 
components, rather than on individual parts separately
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Hankonen & Hardeman 2020: 

Developing behaviour change Interventions. 

Handbook of Behaviour Change



COMPLICATED VS. COMPLEX
INTERVENTIONS

• Complicated interventions may 
involve numerous interacting 
components, but still can be divided 
into discrete sets of actions with 
predictable, stable and linear 
consequences

• Complex interventions: emergent, 

unpredictable, and non-linear nature 

of associations between actions and 

outcomes. 
‒ Many behavior change interventions!!

‒ Humans are active agents, whose 

behavior continuously adapts in 

response to feedback from one another, 

and individual’s behaviors are part of 

broader small group and community 

systems (Moore et al. 2019)
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Hagger, Cameron, Hamilton, Hankonen, Lintunen, 2020
Moore et al., 2019, Hawe et al. 2009, Rogers, 2008,

Thus, intervention program theories & ensuing 

evaluations should take such aspects into 

account (Rogers, 2008)

E.g. 

•recursive causality (with reinforcing loops)

•disproportionate, non-linear relationships 

(‘tipping points’)

•emergent outcomes
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• Behaviour change is COMPLICATED vs. COMPLEX?

Patricia Rogers (2008). Using Programme Theory to Evaluate 
Complicated and Complex Aspects of Interventions

• Of course, partially we are “prisoners” of current theories



• Prof. Susan Michie: Applying behavioural science to policy and interventions: a tool 
for collaboration https://unitube.it.helsinki.fi/unitube/embed.html?id=0fbd8f6d-ff4a-
401b-bc39-033d5d7711b5
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DO COMPLEXITY FEATURES
IMPROVE EFFICACY?

If the intervention acknowledge the dynamic, adaptive nature of human behavior and 
contexts – evolving and co-evolving nature of systems – does it improve effectiveness?

Leykum et al 2007 studied four CS characteristics:

• Learning: People are active agents who process information and react to changes 
therein

• Interconnections in the system, e.g. new connections between agents in the system

• Self-organization (e.g., order is created in a system without explicit hierarchical 
direction) 

• Co-evolution (the system and the environment influence each other’s development). 
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Leykum et al., 2007
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• Although many interventions and policies have included CS principles, many 
intervention development frameworks have not explicitly drawn on these

CS views could be more explicitly integrated and adopted in intervention development 
frameworks and behavior change theories

I.e., not just as one of the formal theories used as a basis

• How to best harness, address, model, and plan for characteristics of dynamic 
complex systems in intervention development?

• Note: Not only conceptualizing the “outer” system, but also individuals, dyads, and 
groups etc. as complex systems

Nelli Hankonen

Hankonen & Hardeman 2020



NOTE: MANY OF CURRENT
INTERVENTIONS DO TAKE THIS
INTO ACCOUNT!

• More and more intervention developers model behaviours in context and as parts of 
systems of competing/facilitating behaviours

• Developers and researchers DO acknowledge interventions are more complex than
their linear logic models  often drawn in a simplified fashion for clarity & 
communication for stakeholders etc.

• Complex systems features are often included in the interventions, but not necessarily
explicitly named as such / stemming from an explicit CS base

• E.g., our Let’s Move It intervention design was in line with several complexity features

‒ Matti Heino’s talk: https://www.youtube.com/watch?v=faZABqka-5Q&t=7025

• However, lots of missed opportunities…
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https://www.youtube.com/watch?v=faZABqka-5Q&t=7025s


MISSED OPPORTUNITIES OF CS 
FOR INTERVENTION 
DEVELOPMENT

• Behaviour change is COMPLICATED vs. COMPLEX?

• Possible problems & choices in intervention development:

• Expecting determinant-BC relationships to be linear? 

• Deconstructing psych./BC processes to its component parts (”determinants”/influences) –
not modeling/making use of synergistic effects

• Focusing on components and not their interconnections, not forging & strengthening
interconnections more intentionally

• Enough room for self-organization and emergence?

• Pre-specified paths vs. co-evolution 

•  Embrace complexity aspects in intervention program theories (Rogers, 2008)

• But we also need to renew our formal theories to account for the complexity

Nelli Hankonen Hankonen, 2019



Why use complexity lens for evaluation?
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• Limited utility of using randomised controlled designs to 
evaluate effects of complex interventions in complex
systems

• Recommended talk from 1st BeSP: Dr. Michael Sanders: Practical Science -
how we bring rigour into the evaluation of policy 
https://vimeopro.com/user39826906/the-1st-besp-
symposium/video/336145420
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https://vimeopro.com/user39826906/the-1st-besp-symposium/video/336145420
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“Many psychological and behaviour change theories seem to at least 

implicitly assume the presence of reciprocal causation and intertwined 

processes (e.g. Bandura, 1986, p. 6), but empirical testing of such 

processes has to date been limited.”

https://psyarxiv.com/fxgw4

https://psyarxiv.com/fxgw4


(Video explanation: 
https://youtu.be/T_lN5y2HcVU)

Slide from Prof Fred Hasselman

This has only been possible for a short while…

https://youtu.be/T_lN5y2HcVU
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TO SUM UP…

• Which approaches are suitable for characterising behaviour change 
phenomena?

- Given possible compound mechanisms of action, intertwining, synergistic 
effects…? Nonlinear effects? Time-varying dynamics?

• Given individual variation in the predicted causal relationships -> need for 
theorising and empirical research attention for this as well

• What will all this mean to our formal theories, our intervention 
programme theories, logic models, and evaluation designs?

Exciting times lie ahead 
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THANK YOU FOR YOUR
ATTENTION!
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