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Modeling the dynamics of clinical theories, a

Dynamical Case Conceptualization
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Dynamical Case Conceptualization?

...with time...

Dynamical Systems:
“A dynamical system is a system
whose state evolves over a state
space...

...according to a fixed rule.”
| System:
tem
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System Behavior: Alternative Stable States and
Critical Transitions
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| Dynamical Case Conceptualization
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| Dynamical Case Conceptualization

Critical
Transition
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Patient Model: Therapist Model:
~ Avoidance as effective strategy Critical Transition
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— Avoidance

— Anxiety
—— Avoidance

TIPS - Julian Burger
_a TN T L R




Modeling the dynamics of clinical theories, a

Dynamical Case Conceptualization




A Tool for Clinical Practice:
Therapy Implications from
Psychopathological-Dynamical System Modeling (TIPS)

Q - [ N
B TIPS (Therapy Implications from Psychopathological-Dynamical Systems)

t—
I.
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q Model Description and App Instructions Symptom Level Prediction Symptom Range Prediction Intervention Selection

About this App

Symptom Range Prediction

For different levels of substance use Tolerance (different levels of Substance Use) Use levels of T
and tolerance effects, what levels of
your variable can you expect?

Which symptom/variable are you
interested in?

0.6
0.6

Negative Emotionality v

0.4
0.4
|

How many levels of the discrete
variable do you want to plot?

Negative Emotions (IV)
Negative Emotions (IV)

9

T T T T
00 02 04 06 08 10 0.0

How many levels of the continuous

variable do you want to plot?
Tolerance (E) Substance Use (A)

100

After how many days of symptom
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Intervention Recommendation System

Anxiety
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Intervention Recommendation System
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| Scenario 2: Behavioral Techniques | s ”
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Intervention Recommendation System

Anxiety Benzodiazepine ! .
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Intervention Recommendation System

Anxiety Benzodiazepine

L1

I Scenario 4: Cognitive Behavioral Therapy I
"
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Summary

Theory-based Models, Hypotheses and Interventions.
Practical Considerations.

Accessibility.

Thus:
Tackling a major Barrier in Bridging the Gap between
Network Models and Clinical Practice.
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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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Differential Equations

dAnx

—= A-Anx(t) — B - Av(t) + C - SrNeg(t)

Anx1ety

Reaction: dt
Avoidance

< - ; dAv
o Sr negative Sr positive \ = = D-Anx (t) + E - SrPos(t) — F - Av(t)
. ; long-term short-term ,
: : dSrPos
T ———— =G - SrPos(t) — H - Anx(t)

dSrNeg

= I-SrNeg(t) +]-Av(t)
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Dynamical Case Conceptualization:
L1m1t C cles

System 2: Non-Linear Equations

Anx1ety

Reaction:

Avoidance " = O6STEB S(t) + [—Anx’(t)Av(t)]

‘\ -~ p .
3 3 . ® » r .
i Sr negative Sr positive
long-term short-term
v‘ » - — -
SN - 2x Ty, W
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Dynamical Case Conceptualization:
Limit Cycles

Patient Model (non-linear)

— Anxiety
—— Avoidance : Sd:

Anxiety

Reaction:
Avoidance

Scenario 1: Disregarding negative consequences of avoidance behavior ("Patient Model’)
> Avoidance (‘Predator’) reduces Anxiety (‘Prey’).
4 > Avoidance is an efficient strategy.
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Dynamical Case Conceptualization:
Limit Cycles

Patient Model (non-linear)

— Anxiety
—— Avoidance . S d:

Anxiety

Sr positive
short-term

Reaction:
Avoidance

Scenario 2: Positive Evaluation of Avoidance Behavior
> If AV01dance helps, the patlent is more likely to avoid in future 31tuat10ns.




Dynamical Case Conceptualization:
Limit Cycles

Therapist Model (non-linear)

— Anxiety
—— Avoidance

me

time

, . Sd:
4 Anxiety

Sr positive
short-term

Reaction:
Avoidance

Sr negative
long-term

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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Dynamical Case Conceptualization:

Patient Model (non-linear)

Limit C cles

Patient Model:
Limit Cycles

Therapist Model (non-linear)

Therapist Model:
Basin Boundary
Collision
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