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Stable Intermediate states in 

substance use

• Previous modeling and empirical work on 
substance from a nonlinear dynamical system 
perspective models two alternative stable states: 

zero-use and abuse

• Many intervention and prevention strategies aim at 
the no use state

• For many youth these strategies fail

• In this project, we look at possible intermediate 
stable states of recreational use 
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Work with Han van der Maas, Roseann Peterson, Hanna van Loo, 

Steven Aggen, Kenneth Kendler, Egbert van Nes & Marten Scheffer
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Empirical exploration
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• Empirical sample of 1796 men

• Reports on lifetime use per year on 

alcohol, cannabis and nicotine use

• Use classified as (1) zero-use, (2) 

recreational use and (3) abuse, 

based on literature and expert 

opinion

• Alcohol abuse: > 60 drinks per 

month

• Nicotine  abuse: > 5 cigarettes 

per day

• Cannabis abuse: > 6 times used 

per month

• Descriptive investigation of transition 

probabilities between years, and 

number of people who reported 

such transitions
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Shiny app

https://sachaepskamp.shinyapps.io/intermediate_stable_states/

https://sachaepskamp.shinyapps.io/intermediate_stable_states/
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Proportion of subjects reporting at least one transition
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Raw number of transitions
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Theoretical model 1: descriptive
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Theoretical model 2: conceptual
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Theoretical model 2: conceptual
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Theoretical model 2: conceptual
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Equilibrium equations:

Dynamical equations:
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After age 16:

small usage shock 

every 4 months.
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Call for Speakers!
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Satellite session on complexities of adverse behavior
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