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What is control theory?

o Control of dynamical systems
Evolution of a thing over time

o Signal generates action to bring a
variable to its set point

o Variable
Water temperature
Opioid concentration

o Set point
Target temperature
Opioid use threshold

o Action
Turn on heating element
Take opioids




Why a control theory model of opioid use?
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State-based model

o Discrete states
o Immediate transitions
o Person can occupy only one state

o Underlying mechanisms not
modeled

o Better suited to domains like
Infectious disease modeling



Why a control theory model of opioid use?

— Continuous model
o Gradual transitions

o No explicit states

- Any number of attributes could be
inferred from use patterns

- E.g., recreational vs. “problematic” use
o Underlying mechanisms modeled
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MOdel Overview Dose increase occurs when tolerance reduces
the effect of a given dose below a static threshold
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Example 1: Low starting dose does not lead to dose increase
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Example 2: High starting dose leads to dose increase
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Application: Counterfeit pills

o Microsimulation with thousands of

VOU agentS Variable Coef.  Std.Er. t
. . -5.842286 0.375841 -15.544565
o Add counterfeit pill prevalence
parameter

- More likely to include fentanyl
- Higher dose than expected
- Possibility of “bad batch”

o Model effect of counterfeit pill
prevalence on overdose rate

counterfeit_prob_fentanyl_prob 1.538462 1.651565







