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W
hy/How does anxiety persist?  



Cognitive m
odels  

of anxiety disorders 



Clark & W
ells (1995)



Rapee & Heim
berg (1997)



M
ogg & Bradley (1998)





And not restricted  
to the late 90s…

  



M
ogg & Bradley  (2018)



W
ong & Rapee (2016)



Norton & Paulus (2017)



W
hy are anxiety researchers so 

fascinated by cognitive m
odels?  



C
linical translations…

 



S.C
. H

ayes

S. G
. H

ofm
ann



Norton & Paulus (2017)



Norton & Paulus (2017)



Attentional bias for threat 

e.g. Bar-H
aim

 et al., 2007

People with anxiety pay m
ore attention to threat 



As an exam
ple: 

Social Anxiety Disorder  
  

Can we change how people pay attention? 



A causal role in the m
aintenance 



A causal role in the m
aintenance 



A causal role in the m
aintenance 



Sam
e goes for other anxiety disorders

e.g. GAD



+

A step further in the « causal » m
odel E

Heeren et al., 2012; M
acLeod et al., 2002

Causal influence in anxiety!  



And not restricted to AB 



And not restricted to AB 



And not restricted to AB 



"Tout est pour le m
ieux dans le m

eilleur des 
m

ondes » (Voltaire)



Yet…
  





And not restricted to AB 



So…
  



In lim
bo…

 



Option #1 

G
ood m

odels but bad em
pirical approach 

 

Option #2 

Bad m
odels but good em

pirical approach 
 



Option #2 
G

ood m
odels but bad em

pirical approach 
 

Option #1 
Bad m

odels but good em
pirical approach 
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Nature Physics (2012)



CO
M

PLEX NETW
O

RK SYSTEM
S ARE EVERYW

HERE



N
etw

ork 
approach

Borsboom
 (2017) W

orld Psychiatry

D
. Borsboom



N
etw

ork 
com

parison

4

S. Epskam
p



G
raphical G

aussian M
odel 

via G
raphical LASSO

 algorithm



Not all nodes are equally im
portant



 Barabasi (2016)



-
N

ew
 nodes prefer to link w

ith the m
ore connected nodes 

-
« Barabàsi-Albert m

athem
atical m

odel »

And w
hy does that m

atter? 
Preferential Attachm

ent 

 Barabasi & Abert (1999)



 Barabasi & Abert (1999)







A
nd

 m
any other lab

s



N
etw

ork 
com

parison

4

A. Contreras
C. Vazquez



N
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parison

4E. I. Fried
A.O

.J. Cram
er
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H
olds that the constitutive com

ponents of netw
orks ("nodes") 

correspond to sym
ptom

s that appear in diagnostic m
anuals!

D
. Borsboom



Beyond sym
ptom

s? 

P.J. Jones
R.J. M

cN
ally



Listed as a Highly Influential paper by ISI W
eb of Science

In patients w
ith a  

D
SM

-5 diagnosis of SAD
 



M
easures

M
easure of AB

-
M

odified S
patial C

ueing Task (A
m

ir et al., 2003; H
eeren et al., 2011).  

-
A

ssessing distinctively both « difficulty disengaging from
 threat » and « engagem

ent w
ith threat » 

M
easure of Attention Control

-
A

ttention N
etw

ork task (A
N

T; Fan, M
cC

andliss, S
om

m
er, R

az, &
 P

osner, 2002) 

-
Three independent attentional com

ponents: A
lerting, O

rienting, and E
xecutive C

ontrol 

-
A

lerting &
 O

rienting: G
reater scores indicate greater efficiency - E

xecutive control: greater score indicates 
increased difficulty w

ith executive control.  



M
easures

Fear and A
voidance 

-
Liebow

itz S
ocial A

nxiety S
cale (LS

A
S

; Liebow
itz, 1987)  

-
24 social and perform

ance situations (e.g., returning goods to a store; going to a 
party; taking a test)  

-
4-point Likert-type 24-item

 scale:  once for the intensity of fear and once for frequency 
of avoidance of the situation 

-
S

eparate scores for fear and avoidance ratings 

Im
prom

ptu speech task in front of a video cam
era 

    -  A
nticipation/A

pprehension: S
ubjective U

nits of D
iscom

fort S
cale (S

U
D

S
; W

olpe, 1958)  
                          

Level of situational anxiety from
 0 (not anxious) to 100 (extrem

ely anxious) 

     -  B
ehavioral A

ssessm
ent of S

peech A
nxiety (B

A
S

A
; M

ulac &
 S

herm
an, 1974)  

Tw
o clinical psychologists rated their behaviors (e.g., having a clear voice, searching for the w

ords)   



SU
D
S

orient

alert
engage_AB

diseng_AB

fear

avoid

exec

BASA

Relative Im
portance Netw

ork 

-
R

elative im
portance (lm

g) m
etric ranges from

 
0 and 1, and quantifies the am

ount of 
explained variance attributable to each 
predictor after one controls for 
m

ulticollinerarity. 
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D
iscussion

To sum
 up

-
D

ifference of orienting response m
ay interact w

ith a child’s tem
peram

ental 
bias tow

ard behavioral inhibition (K
agan et al., 1988) —

 > see H
eeren, M

aurage, &
 Philippot, 2015 

-
A

voidance conceptualized as a core com
ponent of anxiety disorders             

(e.g., M
ow

rer, 1942, 1960)

-
The tw

o m
ost central variables w

ere avoidance of social situations and the 
orienting com

ponent of attention 

-
A

B
 tow

ards threat yielded high centrality as a predicted variable

Theoretical im
plications

Lim
itations
-

The cross-sectional nature of the data does not allow
 draw

ing strong 
inference vis-à-vis the cause-effect relationships 

-
R

estricted sam
ple size. 



Let’s get back to our m
odels



Let’s get rid of AB!



E.E. Bernstein

R.J. M
cN

ally

JAD
 2020 / EXPLAIN

 D
AG

 



(e.g., Clark & W
ells, 1995; Heim

berg et al., 2010; Rapee & Heim
berg, 

1997; for a review
, see W

ong & Rapee, 2016)

(for review
s, see G

kika, W
ittkow

ski, & W
ells, 2018; G

regory, Peters, 
& Rapee, 2016; W

ong & Rapee, 2016). 

Num
erous cognitive m

odels of SAD 
m

aintenance

W
hen speaking of SAD onset…

A com
m

on feature is the em
phasis on 

m
aladaptive social self-beliefs



Clark & W
ells (1995)

Back to the m
odels



Rapee & Heim
berg (1997)

Back to the m
odels



W
ong & Rapee (2016)

Back to the m
odels



Clark & W
ells (1995)

-
High standards (e.g., “I m

ust be able to convey a favorable 
im

pression to everyone”) 

-
Conditional beliefs (e.g., “If people see I’m

 anxious, they’ll 
think that I’m

 weak”)

-
Unconditional beliefs (e.g., “People think badly of m

e”)

Three types of social self-beliefs that m
ay 

strengthen fear and avoidance



Clark & W
ells (1995)

-
High standards (e.g., “I m

ust be able to convey a favorable 
im

pression to everyone”) 

-
Conditional beliefs (e.g., “If people see I’m

 anxious, they’ll 
think that I’m

 weak”)

-
Unconditional beliefs (e.g., “People think badly of m

e”)

Three types of social self-beliefs that m
ay 

strengthen fear and avoidance



(e.g., Heeren, W
ong et al., 2014; M

aeda et al., 2017; W
ong & M

oulds, 2009; 
2011; W

ong, M
oulds, & Rapee, 2014)

In both clinical and nonclinical sam
ples:

-Best-fitting m
odel

-Associated w
ith the 

severity of social anxiety



Three types of social self-beliefs should 
foster/trigger fear and avoidance

Predictions



N
etw

ork 
com

parison

4

G
reedy search score-based algorithm

 that m
axim

ises the 
posterior Bayesian probability of the netw

ork 



Bayesian Netw
orks —

 Directed Acyclic G
raph (DAG

)
-

D
A

G
 to estim

ate a directed, potentially « causal » (probabilistic dependencies) 
structure of the system

 (P
earl et al., 2016).  

-
B

ayesian hill-clim
bing algorithm

 via the R
 package bnlearn (S

cutari, 2010; S
cutari &

 
D

enis, 2014).   

-
A bootstrap function com

putes the structural aspects of the netw
ork m

odel by adding 
edges, rem

oving them
, and reversing their direction to ultim

ately optim
ize the 

goodness-of-fit target score (i.e.,B
IC

).   

-
A

s this iterative procedure unfolds, the function returns the best fitting netw
ork 

-
To ensure the stability of the resultant D

A
G

, w
e then bootstrapped 10,000 sam

ples 
(w

ith replacem
ent).  

-
D

A
G

 provides clues about causality, but direction alone cannot be interpreted as a 
causal effect —

 i.e. hypothesis generating, rather than hypothesis testing 

Data analytic procedure





N
etw

ork 
com

parison

4

G
reedy search score-based algorithm

 that m
axim

ises the 
posterior Bayesian probability of the netw

ork 



Bayesian 
netw

ork

4

Avoid

Fear

H
ighSt

C
ond

U
ncond

A
B

Avoid

Fear

H
ighSt

C
ond

U
ncond

n = 389



Bayesian 
netw

ork

4

O
ne m

ain lim
itation of the DAG

: no feedback loop 

—
 > ongoing tem

poral study 



2020 STAR Early Career Aw
ard 

from
 the Stress and Anxiety Research Society 



A radically new
 vistas for 

research in experim
ental 

and cognitive psychopathology? 



N
etw

ork
3

R.J. M
cN

ally

E.E. Bernstein



N
etw

ork
3

G
G

M
: G

raphical LASSO
 netw

ork 



N
etw

ork
3

Relative im
portance netw

ork 



Bayesian directed acyclic graph



R.J. M
cN

ally

E.E. Bernstein



B. Kraft

n  = 400
C. Harm

er
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Centrality: Intrusive thoughts & Difficulty disengaging from
 concern-related m

aterials  

n = 611
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Extending Inw
ards to 

Biology 
& 

O
utw

ards to 
Social Context

 

A. Blanchard
Y. Hoebeke

A. Contreras
C. M

ouguiam
a 



M
. A. Blanchard

Tow
ards the integration of the fam

ily system

2020



A netw
ork approach to parental burnout

by Blanchard, Roskam
, M

ikolajczak, & Heeren (2021)

Aw
arded « 2020 STAR Developm

ent Aw
ard » from

 the STAR society 

n = 1551



A tem
poral netw

ork approach 
to parenting stress and fam

ily dynam
ics

I. Roskam
M

. M
ikolajczak 

Stress Contagion?  



Brain 
Stim

ulation

Heeren, Baeken, Vanderhasselt, Philippot, & De Raedt (2015) 
Heeren, Billieux, Philippot, de Raedt, Baeken, de Tim

ary, M
aurage, & Vanderhasselt (2017)



Bayesian directed 
acyclic graph

+

Relative im
portance 

netw
ork

Y. Hoebeke



Y. Hoebeke

A tem
poral netw

ork approach to
executive control and rum

ination processes



The tem
poral dynam

ics betw
een the 

neurocognitive processes assum
ed by 

the prom
inent m

odels of anxiety 
A. Contreras



Core transdiagnostic processes to 
anxiety as a function of clim

ate 
change  

Perspective

C. M
ouguiam

a 



M
. A. Blanchard

C
om

prehensive C
linical Psychology, 2022



CO
NCLUSIO

N



W
ittgenstein’s duck rabbit

L. W
ittgenstein
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Thank you for your attention

contact: alexandre.heeren@
uclouvain.be

w
w

w
.alexandreheeren.com



« I th
in

k
 th
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e
x
t c

e
n
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ry

 [2
1

s
t] w

ill 
b

e
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e
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e
n

tu
ry

 o
f c

o
m

p
le

x
ity » 

Stephen H
aw

king (2000)


