Workshop

Netwerken in de psychopathologie

Sacha Epskamp

University of Amsterdam
Department of Psychological Methods

12-12-2013
Lustrumcongres



Disorders usually first diagnosed in infancy, childhood or adolescence
Delirium, dementia, and amnesia and other cognitive disorders
Mental disorders due to a general medical condition
Substance-related disorders

‘Schizophrenia and other psychotic disorders.

Mood disorders

Anxiety disorders

‘Somatoform disorders

Factitious disorders

Dissociative disorders

‘Sexual and gender identity disorders

Eating disorders

Sleep disorders

Impulse control disorders not elsewhere classified

Adjustment disorders

Personality disorders

‘Symptom is featured equally in muliple chapters



Doel

» Wat zijn netwerken?
» Wat kunnen we met netwerken?
» Hoe gebruiken wij netwerken in de psychopathologie?
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Anna is bevriend met Laura:

Vrien¥gchap



Anna is bevriend met Laura en met Rogier, maar Laura is niet
bevriend met Rogier:

Rogier



Wat is een netwerk?

» Vaak nemen we aan dat verbindingen niet allemaal even
sterk zijn
» We kunnen de verbinding wegen met een gewicht

» Hoe sterker het gewicht, hoe sterker de verbinding
» Twee knopen die sterk verbonden zijn liggen “dichter bij
elkaar”
» Gewicht is daardoor het tegenovergestelde van afstand.
» Een verbindingen met sterker gewicht geven we aan met
een dikkere en meer gekleurde lijnen



Anna is beter bevriend met Rogier dan met Laura:

Rogier



De afstand tussen Amsterdam en Utrecht is 34.42 kilometer:

Amsterdam

34.42 km



De afstand tussen Amsterdam en Utrecht is kleiner dan de
afstand tussen Amsterdam en Eindhoven:

Amsterdam

34.42 km

110.64 km 76.4km



We kunnen de knopen plaatsen zoals we willen:

110.64 km

Amsterdam 76.4km

34.42 km



Wat is een netwerk?

» Deze gewichten kunnen ook negatief zijn

» Vaak kleuren we positieve gewichten groen en negatieve
gewichten rood



Anna is bevriend met Rogier en Laura, maar Rogier en Laura
mogen elkaar totaal niet:

Rogier Laura



Wat is een netwerk?

» Eenzijdige verbindingen kunnen we weergeven een pijl
» Assymetrische verhoudingen
» Een-richtingsverkeer
» Oorzaak - Gevolg



Anna mag Laura wel, maar Laura mag Anna niet:



Als het regent wordt het gras nat:

Regen



Als de sproeier aan staat wordt het gras ook nat:

Sproeier




Unweighted

Weighted



Wat kunnen we hiermee in de Psychologie?



Slapeloosheid hang samen met vermoeidheid:

Slapeloosheid

Vermoeidheid



Concentratievermogen hangt negatief samen met beiden:

Slapeloosheid

Concentratie

Vermoeidheid



Slapeloosheid vergroot vermoeidheid:

Slapeloosheid

Vermoeidheid



Vermoeidheid verminderd de concentratie:

Vermoeidheid

Slapeloosheid

Concentratie



Bij Laura is de link slapeloosheid leidt tot moeheid veel sterker
dan bij Anna:

Persoonlijke netwerk van Laura Persoonlijke netwerk van Anna
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Bij Rogier spelen concentratieproblemen een veel belangrijkere
rol dan bij Laura:

Persoonlijke netwerk van Laura Persoonlijke netwerk van Rogier

Vermoeidheid Vermoeidheid

Slapeloosheid

Concentratie Concentratie
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Wat kunnen we met netwerken doen?

Behalve dat netwerken een inzichtelijk beeld geven van de
structuur van psychopathologie kunnen we ook met netwerken
kijken naar concepten als:
» Afstand
» Hoe snel kan één symptoom een ander symptoom
beénvioeden?
» Centraliteit
» Welke symptomen zijn het belangrijkst?
» verbondenheid
» In hoeverre zijn symptomen met elkaar verbonden?



Afstand
Knoo




Centraliteit
Knoop A is veel invloedrijker dan knoop B
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Centraliteit

De vraag welke knoop het meest centraal/belangrijk/invioedrijk
is kan op meerdere manieren worden beantwoord:
» Een knoop is centraal als deze veel verbindingen heeft
» Degree

» Een knoop is centraal als je van deze snel naar andere
knopen kan lopen

» Closeness
» Een knoop is centraal als deze andere knopen verbind
» Betweenness



Wat is de meest centrale knoop?



Wat is de meest centrale knoop?




Verbondenheid

Het linker netwerk is veel meer verbonden dan het rechter

netwerk:
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Vriendschap




facebook



Relaties




Sexuele contacten



We kunnen ook netwerken simuleren:
(b)

oo




Preferential Attachment
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Psychopathologie als een virus...



Hoe doen we dit?



Project

http://www.psychosystems.org/


http://www.psychosystems.org/

Theoretisch




Comorbidity

Generalized Anxiety:
Chronic Anxiety

Anxiety about more than
one event

Irritability

No control of anxiety
Muscle tension

Sleep Disturbances
Concentration problems
Restlessness

Fatigue

Major Depression:
Depressed mood

Loss of interest in
pleasurable things

Weight problems
Self-reproach

(thoughts of) suicide
Sleep disturbances
Concentration problems
Restlessness

Fatigue
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Bridge Disorder B

symptoms

Disorder A
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Comorbidity: A network perspective
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Abstract: The pivotal problem of comorbidity research lies in the psychometric foundation it rests on, that is, latent variable theory, in
which a mental disorder is viewed as a latent variable that causes a constellation of symptoms. From this perspective, comorbidity is a
(bi)directional relationship between multiple latent variables. We argue that such a latent variable perspective encounters serious
problems in the study of comorbidity, and offer a radically different conceptualization in terms of a network approach, where
comorhiditv ie hvnothecdzed ta arice from divect relatione hebween cvmntorme of muliinle dicordere We nronoce a method o
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The Small World of Psychopathology

Denny Borsboom*, Angélique O. J. Cramer, Verena D. Schmittmann, Sacha Epskamp, Lourens J. Waldorp
Department of Psychology, University of The

Abstract

Background: Mental disorders are highly comorbid: people having one disorder are likely to have another as well. We
explain empirical comorbidity patterns based on a network model of psychiatric symptoms, derived from an analysis of
symptom overlap in the Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV).

Principal Findings: We show that a) half of the symptoms in the DSM-IV network are connected, b) the architecture of these
connections conforms to a small world structure, featuring a high degree of clustering but a short average path length, and
) distances between disorders in this structure predict empirical comorbidity rates. Network simulations of Major
Depressive Episode and Generalized Anxiety Disorder show that the model faithfully reproduces empirical population
statistics for these disorders.

Conclusions: In the network model, mental disorders are inherently complex. This explains the limited successes of genetic,
neuroscientific, and etiological approaches to unravel their causes. We outline a psychosystems approach to investigate the
structure and dynamics of mental disorders.

Citation: Borsboom D, Cramer AOJ, Schmittmann VD, Epskamp S, Waldorp LJ (2011) The Small World of Psychopathology. PLoS ONE 6(11): €27407. doi:10.1371/
journal.pone.0027407

Editor: Rochelle E. Tractenberg, Georgetown University Medical Center, United States of America
Received December 4, 2010; Accepted October 17, 2011; Published November 17, 2011

Copyright: © 2011 Borsboom et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Funding: This work was supported by NWO Nederlandse Organisatie voor Wetenschappelijk Onderzoek (Netherlands Organisation for Scientific Research)
innovational research grant no. 451-03-068 to Denny Borsboom. The funders had no role in study design, data collection and analysis, decision to publish, or
preparation of the manuscript.

Competing Interests: The authors have declared that no competing interests exist.
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Average Shortest Path Length

Correlation

- 15
2
- 25
3
- 35
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qgraph: Network Visualizations of Relationships in
Psychometric Data

Sacha Epskamp Angélique O. J. Cramer Lourens J. Waldorp

University of Amsterdam University of Amsterdam University of Amsterdam
Verena D. Schmittmann Denny Borsboom
University of Amsterdam University of Amsterdam
Abstract

We present the ggraph package for R, which provides an interface to visualize data
through network modeling techniques. For instance, a correlation matrix can be rep-
d as a network in which each variable is a node and each correlation an edge; by




Correlaties

e o 0o 0 o

Neuroticism
Extraversion
Openness
Agreeableness
Conscientiousness



European Journal of Personality, Eur. J. Pers. 26: 414-431 (2012)
Published online in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/per.1866

Dimensions of Normal Personality as Networks in Search of Equilibrium: You Can’t
Like Parties if You Don't Like People

ANGELIQUE 0. J. CRAMER'*, SOPHIE VAN DER SLUIS"?, ARJEN NOORDHOF', MARIEKE WICHERS?,
NICOLE GESCHWIND®#, STEVEN H. AGGEN®®, KENNETH S. KENDLER®*® and DENNY BORSBOOM'
"Department of Psychology, University of Amsterdam, The Netherlands

2Complex Trait Genetics, Department of Functional Genomics and Department Clinical Genetics, Center for Neurogenomics and
Cognitive Research (CNCR), FALW-VUA, Neuroscience Campus Amsterdam, VU University Medical Center (VUmc), The Netherlands

3European Graduate School for Neuroscience, SEARCH, Department of Psychiatry and Psychology, Maastricht University Medical Centre,
The Netherlands

“Research Group on Health Psychology, Centre for the Psychology of Learning and Experimental Psychopathology, University of Leuven,
Belgium

®Virginia Institute for Psychiatric and Behavioral Genetics, USA

SDepartment of Psychiatry, Virginia Commonwealth University, USA

Abstract: In one currently dominant view on personality, personality dimensions (e.g. extraversion) are causes of
human behaviour, and personality inventory items (e.g. ‘I like to go to parties’ and ‘I like people’) are measurements
of these dimensions. In this view, responses to extraversion items correlate because they measure the same latent
dimension. In this paper, we challenge this way of thinking and offer an alternative perspective on personality as a
system of connected affective, cognitive and behavioural components. We hypothesize that these components do not
hang together because they measure the same underlying dimension; they do so because they depend on one another
directly for causal, homeostatic or logical reasons (e.g. if one does not like people and it is harder to enjoy parties).
From this ‘network perspective’, personality dimensions emerge out of the connectivity structure that exists between
the various components of personality. After outlining the network theory, we illustrate how it applies to personality
research in four domains: (i) the overall organization of personality components; (ii) the distinction between state and
trait; (iii) the genetic architecture of personality; and (iv) the relation between personality and psychopathology.
Copyright © 2012 John Wiley & Sons, Ltd.



Causaliteit detectie algoritmes

MD network GAD network

skip questions
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Causal Inference using Graphical Models with the
R Package pcalg

Markus Kalisch Martin Michler Diego Colombo
ETH Zurich ETH Zurich ETH Zurich
Marloes H. Maathuis Peter Biihlmann
ETH Zurich ETH Zurich
Abstract

The pcalg package for R (R Development Core Team (2010)) can be used for the
following two purposes: Causal structure learning and estimation of causal effects from
observational data. In this document, we give a brief overview of the methodology, and
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Individuele netwerken



Individuele netwerken

Er zijn verschillende methoden om een idee te krijgen van
persoonlijke netwerken:

» Vraag het!
» Tijdserie analyse
» Cluster analyse



Individual PCR graphs




Average PCR graph
©

© PTSD other

o PTSD reexp

o PTSD avoid

o PTSD and MDD
o MDD

o Anxiety

© Dissoc

© |mpairment

o Other

Frewen, P A., Schmittmann,V. D., Bringmann, L. F,
& Borsboom, D. (submitted). Perceived Causal
Relations between Posttraumatic Stress, Anxiety,
and Depression.

Wednesday, October 2, 13
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Perceived causal relations between anxiety,
posttraumatic stress and depression: extension to
moderation, mediation, and network analysis

Paul A. Frewen', Verena D. Schmittmann?, Laura F. Bringmann® and
Denny Borsboom?

"Department of Psychiatry and Psychology, Graduate Program in Neuroscience, Western University
Canada, London, Ontario, Canada; 2Department of Psychological Methods, University of Amsterdam,
Amsterdam, The Netherlands; Department of Quantitative Psychology and Individual Differences,
University of Leuven, Leuven, Belgium

Background: Previous research demonstrates that posttraumatic memory reexperiencing, depression, anxiety,
and guilt-shame are frequently co-occurring problems that may be causally related.

Objectives: The present study utilized Perceived Causal Relations (PCR) scaling in order to assess
participants’ own attributions concerning whether and to what degree these co-occurring problems may be
causally interrelated.

Methods: 288 young adults rated the frequency and respective PCR scores associating their symptoms of
posttraumatic reexperiencing, depression, anxiety, and guilt-shame.

Results: PCR scores were found to moderate associations between the frequency of posttraumatic memory
reexperiencing, depression, anxiety, and guilt-shame. Network analyses showed that the number of feedback
loops between PCR scores was positively associated with symptom frequencies.

Conclusion: Results tentatively support the interpretation of PCR scores as moderators of the association
between different psychological problems, and lend support to the hypothesis that increased symptom
frequencies are observed in the presence of an increased number of causal feedback loops between symptoms.

Additionally, a perceived causal role for the reexperiencing of traumatic memories in exacerbating emotional
o ~




Bringmann, L.,Vissers, N., Wichers, M., Geschwind, N., Kuppens, P,
Peeters, F, Borsboom, D., & Tuerlinckx, F. (2013).A network
approach to psychopathology: New insights into clinical longitudinal
data. PLoS ONE.

Wednesday, October 2, 13



Dynamical networks

Subject 31

C = Cheerful

E =Would prefer doing something else
D =What | am doing takes a lot of effort
H =l am hungry

T =lam tired

F =1 am not feeling well @
P = Pleasantness of prior event




Dynamical networks

Subject 41

C = Cheerful

E =Would prefer doing something else
D =What | am doing takes a lot of effort
H =l am hungry

T =lam tired @ ®
F =1 am not feeling well

P = Pleasantness of prior event
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A Network Approach to Psychopathology: New Insights
into Clinical Longitudinal Data

Laura F. Bringmann'*, Nathalie Vissers', Marieke Wichers?, Nicole Geschwind?, Peter Kuppens’',
Frenk Peeters?, Denny Borsboom®*, Francis Tuerlinckx'

1Department of Psychology, University of Leuven, Leuven, Belgium, 2Department of Psychiatry and Neuropsychology, Maastricht University, Maastricht, The
Netherlands, 3 Department of Clinical Psychological Science, Maastricht University, Maastricht, The Netherlands, 4 Department of Psychology, University of Amsterdam,
Amsterdam, The Netherlands

Abstract

In the network approach to psychopathology, disorders are conceptualized as networks of mutually interacting symptoms
(e.g., depressed mood) and transdiagnostic factors (e.g., rumination). This suggests that it is necessary to study how
symptoms dynamically interact over time in a network architecture. In the present paper, we show how such an architecture
can be constructed on the basis of time-series data obtained through Experience Sampling Methodology (ESM). The
proposed methodology determines the parameters for the interaction between nodes in the network by estimating a
multilevel vector autoregression (VAR) model on the data. The methodology allows combining between-subject and within-
subject information in a multilevel framework. The resulting network architecture can subsequently be analyzed through
network analysis techniques. In the present study, we apply the method to a set of items that assess mood-related factors.
We show that the analysis generates a plausible and replicable network architecture, the structure of which is related to
variables such as neuroticism; that is, for subjects who score high on neuroticism, worrying plays a more central role in the
network. Implications and extensions of the methodology are discussed.

Citation: Bringmann LF, Vissers N, Wichers M, Geschwind N, Kuppens P, et al. (2013) A Network Approach to Psychopathology: New Insights into Clinical
Longitudinal Data. PLoS ONE 8(4): e60188. doi:10.1371/journal.pone.0060188

Editor: Gabriel Alejandro de Erausquin, University of South Florida, United States of America
Received September 28, 2012; Accepted February 21, 2013; Published April 4, 2013

Copyrlght > 2013 Bringmann et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
and ra in any medium, provided the original author and source are credited.

Funding: The authors have no support or funding to report.
Competing Interests: The authors have declared that no competing interests exist.

* E-mail: laurabringmann@ppw.kuleuven be




Individual differences

N in cluster: 32 N in cluster: 138 Nin clur: 429
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Network driven by suspicion Network driven by mood Healthy network
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Network Analysis: An
Integrative Approach to the
Structure of Psychopathology

Denny Borsboom and Angélique O.J. Cramer

Department of Psychology, University of Amsterdam, Amsterdam 1018 XA, The Netherlands;
email: D.Borsboom@uva.nl

Keywords

network analysis, psychopathology, latent variable models, psychometrics,
measurement, philosophy of science

Abstract

In network approaches to psychopathology, disorders result from the causal
interplay between symptoms (e.g., worry — insomnia — fatigue), possibly
involving feedback loops (e.g., a person may engage in substance abuse to
forget the problems that arose due to substance abuse). The present review
examines methodologies suited to identify such symptom networks and dis-
cusses network analysis techniques that may be used to extract clinically and
scientifically useful information from such networks (e.g., which symptom
is most central in a person’s network). The authors also show how net-
work analysis techniques may be used to construct simulation models that
mimic symptom dynamics. Network approaches naturally explain the lim-
ited success of traditional research strategies, which are typically based on
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