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Presentation Overview
• Challenge of modelling co-morbid depression 

and physical health.
• Utility of case-based complexity.
• Overview of study and key novel results.
• Demonstration of COMPLEX-IT for doing 

similar research.



Comorbid Depression and Physical Health



But that is not the whole story



Where and how people live matters

• People live in complex systems
• Environmental Determinants

• Socio-Economic Determinants

• Psychological Determinants

• Family and Social Networks



The temporal evolution of depression and physical health is often 
comorbid, this relationship is not singular in its aetiological pattern, but 
is multiple and aetiologically complex.

METHODOLOGICAL CHALLENGES: 

• Cataloguing multiple trends

• Developing multiple complex aetiological explanations

• Creating rich profiles from these different aetiologies

• Modelling the collective large-scale dynamics of these trends

Methodological Challenge





What we did and what we found

• N = 259 people were subsampled from the Diamond database, one of the largest 
primary care depression cohort studies worldwide. 

• A global measure of depressive symptoms (PHQ-9) and physical health (PCS-12) were 
assessed at 3, 6, 9, and 12 months and then annually for a total of 7 years. 

• Eleven trajectories and 2 large-scale collective dynamics were identified, revealing 
that while depression is comorbid with poor physical health, chronic illness is often 
low dynamic and not always linked to depression.

• Also, some of the cases in the unhealthy and oscillator trends remained ill without 
much chance of improvement. 

• Finally, childhood abuse, partner violence, and negative life events are greater 
amongst unhealthy trends.



Case-Based Complexity



Case-based complexity
• My colleagues and I have spent the past several years developing a 

new approach to modeling complex systems, called based case-
based complexity.

• It integrates Ragin and Byrne’s case-comparative method with the 
latest developments in computational modeling.

• The argument is that complex systems are the methodological 
equivalent of cases; and, therefore, complex systems are best 
modeled from a case-based perspective.



So, what makes case-based so different?

First, we can talk what this approach does not do:
1. Not focused on variables.
2. Not focused on simple aggregate averages.
3. Not reductionist
4. Not static
5. Not focused on one-size-fits-all models, interventions or 

services.
6. Does not fit data to curves.

Case-based complexity



• Convert databases into sets of cases (k dimensional row vectors; 
i.e., rows containing k elements).

• Compute the trajectory (velocity vector) for each case based on a
set of bio-social variables called traces.

• Construct a theoretical map to explain these traces.

• Use vector quantization (i.e., k-means, topographical neural nets)
to longitudinally cluster case trajectories into major/minor trends.

Case-based complexity



• Employ genetic algorithms and ordinary differential equations to 
create a microscopic (vector field) model (the inverse problem) of 
these trajectories.

• Look for complex steady-state behaviours (e.g., spiralling sources, 
etc) in the microscopic model.

• Use the macroscopic model to simulate known and novel case-
based scenarios (the forward problem).

• Construct multiple thick descriptions (clinical cases, urban 
studies, etc) similar to qualitative or ethnographic research.

Case-based complexity





We found 11 cluster trends
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• Looking at the results, this stage of the analysis suggests that depression is 
more dynamic than typically portrayed by conventional modelling.

• The identification of saddle points also suggests that there may be limits to 
what treatment can achieve for some people—particularly among the 
Unhealthy and Oscillator trends. 

• However, it also suggests that saddle points are dynamic, so health care 
experts and public institutions (potentially through effective preventive 
policy) can potentially change them by, for example, reducing the physical 
and sexual abuse people (particularly women) experience. 

• Again, these insights are exploratory and, therefore, further analysis and 
replication is necessary.



COMPLEX-IT



What is 
COMPLEX-IT?



https://www.art-sciencefactory.com/complexit.html

https://www.art-sciencefactory.com/complexit.html


Thank You


