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…acknowledge 
the differences in 

severity and 
accessibility of 

symptoms.

…be 
implemented in 
accessible tools.

Models need to …

…incorporate 
theoretical 

knowledge from 
clinical psychology.
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Goal: 

Modeling the dynamics of clinical theories, a 

Dynamical Case Conceptualization
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…with time…Dynamical Systems:
“A dynamical system is a system 
whose state evolves over a state 
space…
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Dynamical Case Conceptualization?

Dynamical System:
“A dynamical system is a system 

whose state evolves with time over a
state space according to a fixed rule.”

Sd:
Anxiety

Reaction:
Avoidance

Sr positive
short-term

Sr negative
long-term

…according to a fixed rule.”

“Healthy” Sub-Clinical Clinical

S



System Behavior: Alternative Stable States and 
Critical Transitions
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Critical 

Transition
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Low Resilience
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Critical Transitions
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High Resilience

System Behavior: Alternative Stable States and 
Critical Transitions
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Goal: 

Modeling the dynamics of clinical theories, a 

Dynamical Case Conceptualization

Treatment Selection



A Tool for Clinical Practice:
Therapy Implications from

Psychopathological-Dynamical System Modeling (TIPS)
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Accessibility: TIPS Application
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Summary
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❖ Theory-based Models, Hypotheses and Interventions.

❖ Practical Considerations.

❖ Accessibility.

Thus: 
Tackling a major Barrier in Bridging the Gap between 

Network Models and Clinical Practice.



Future Directions

TIPS - Julian Burger 43

❖ Patient-Specific Parameter Estimation Technique.

❖ Varying System Behavior: Limit Cycles and Chaos.

❖ Matching Disorder and Patient Characteristics with 
Different System Behaviors.
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Thank you very much for your attention!
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Dynamical Case Conceptualization
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Differential Equations

𝑑𝐴𝑛𝑥

𝑑𝑡
= 𝐴 ∙ 𝐴𝑛𝑥 𝑡 − 𝐵 ∙ 𝐴𝑣 𝑡 + 𝐶 ∙ 𝑆𝑟𝑁𝑒𝑔 𝑡

𝑑𝐴𝑣

𝑑𝑡
= 𝐷 ∙ 𝐴𝑛𝑥 𝑡 + 𝐸 ∙ 𝑆𝑟𝑃𝑜𝑠 𝑡 − 𝐹 ∙ 𝐴𝑣 𝑡

𝑑𝑆𝑟𝑃𝑜𝑠

𝑑𝑡
= 𝐺 ∙ 𝑆𝑟𝑃𝑜𝑠 𝑡 − 𝐻 ∙ 𝐴𝑛𝑥 𝑡

𝑑𝑆𝑟𝑁𝑒𝑔

𝑑𝑡
= 𝐼 ∙ 𝑆𝑟𝑁𝑒𝑔 𝑡 + 𝐽 ∙ 𝐴𝑣(𝑡)

Sd:
Anxiety

Reaction:
Avoidance

Sr positive
short-term

Sr negative
long-term



Dynamical Case Conceptualization: 
Limit Cycles
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System 2: Non-Linear Equations

𝑑𝐴𝑛𝑥

𝑑𝑡
= 𝑟𝐴𝑛𝑥 𝑡 − 𝛼𝐴𝑛𝑥(𝑡)𝐴𝑣(𝑡)

𝑑𝐴𝑣

𝑑𝑡
= − 𝜇 − 𝑆𝑟𝑃𝑜𝑠 𝑡 + 𝑆𝑟𝑁𝑒𝑔 𝑡

∙ 𝐴𝑣 𝑡 + 𝛾𝛼𝐴𝑛𝑥 𝑡 𝐴𝑣(𝑡)

𝑑𝑆𝑟𝑃𝑜𝑠

𝑑𝑡
= 𝛿𝑆𝑟𝑃𝑜𝑠 𝑡 + [−𝐴𝑛𝑥′ 𝑡 𝐴𝑣 𝑡 ]

𝑑𝑆𝑟𝑁𝑒𝑔

𝑑𝑡
= 𝜆𝑆𝑟𝑁𝑒𝑔 𝑡 + 𝜌𝐴𝑣(𝑡)

Lotka-Volterra
Equations

Sd:
Anxiety

Reaction:
Avoidance

Sr positive
short-term

Sr negative
long-term
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Dynamical Case Conceptualization: 
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Scenario 1: Disregarding negative consequences of avoidance behavior (’Patient Model’)
➢ Avoidance (‘Predator’) reduces Anxiety (‘Prey’).
➢ Avoidance is an efficient strategy.

Sd:
Anxiety

Reaction:
Avoidance



Dynamical Case Conceptualization: 
Limit Cycles
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Scenario 2: Positive Evaluation of Avoidance Behavior
➢ If Avoidance helps, the patient is more likely to avoid in future situations.
➢ Over time, patient needs higher degrees of avoidance to compensate anxiety.
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time
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Avoidance Sd:
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Scenario 3: Basin Boundary Collision (‘Therapist Model’)
➢ Taking negative consequences of avoidance behavior into account.
➢ The amplitude of avoidance and anxiety increases, eventually leading to a critical. transition.
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Therapist Model (non−linear)
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