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on the events that precede a MD and this difference 
cannot be explained by differences in a possible latent 
variable. This suggests that the network approach as 
compared to the latent variable approach does a better 
job in explaining the differences in symptom patterns, 
although more research is needed before we have a 
clear picture of this. This research should mainly focus 
on following the dynamics of symptoms over time.

Comorbidity
Psychopathological research is largely organized 

along the DSM categories. Some studies are focused on 
MD, others on fear, and again others on schizophrenia. 
In this design psychological disorders are presented as 
independent categories. A big theoretical and practical 
problem for this approach is that certain symptoms of 
two supposedly distinct disorders appear together that 
often that research about these disorders can hardly 
be conducted independently. This co-occurrence 
of disorders is called comorbidity. Comorbidity is 
highly prevalent: the National Comorbidity Survey, a 
large representative study on mental disorders in the 
USA, showed for example that three quarters of the 
respondents who ever had a MD also met the criteria 
for at least one other disorder (Kessler et al. 2007). This 

consequences of having trouble sleeping will differ from 
those of an ended relationship and the consequences 
of chronic stress will differ from those of pain. This 
can therefore lead to different network structures and 
different “routes” through the symptom network.

Keller et al. (2007) already showed that these 
differences can be detected in symptomatology 
patterns. For instance, MD preceded by chronic stress 
often includes tiredness whereas MD preceded by a 
break-up is more often characterized by sadness. These 
structural differences are hard to explain along the lines 
of a latent variable model in which the complaints are 
only indicators of an underlying disorder. Furthermore, 
Cramer et al. (2012) also showed that the mutual 
connections between symptoms differ as a function of 
the nature of the cause of the MD. 

With a so-called measurement invariance analysis 
it is possible to establish whether these differences in 
symptom prevalence and correlational structure can be 
explained with a model in which MD is the common 
cause of the symptoms (i.e., the latent variable).  This 
appears not to be the case: in research in which the 
effect of life events is modeled as mediated by a latent 
variable, the fit of such a model to the data is such 
that the model should be rejected (Cramer et al. 2012, 
Fried et al. 2015). In other words, both the prevalence 
of symptoms and their connections differ depending 

Figure 5. Estimated network structure for generalized anxiety and major depression, as estimated on NCS-R data 
(Kessler et al. 2007). Figure reproduced from Borsboom and Cramer (2013), with permission
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Fighting symptoms?
The network model also offers new implications for 

the treatment of psychological symptoms: successfully 
targeting symptoms that are influential in the network 
should in itself lead to improvement of the status of the 
entire network. One could also focus on ‘weakening’ 
crucial connections that cause symptoms to occur 
repeatedly. Before we can start such a “symptom 
target” treatment we need to be able to draw everyone’s 
personal network of symptoms.

A promising way to do this is through a digital 
monitoring system. In such a system the development of 
separate symptoms is monitored over time. To do this, 
a practitioner creates a patient-specific questionnaire 
including statements concerning the symptoms the 
patient is suffering from, such as “I am tired” or “My 
concentration is low”. The patient then indicates at 
regular time points to what extent the statement reflects 
his or her feelings at that moment. This individual 
approach could elucidate how often specific symptoms 
occur and whether they co-occur regularly with other 
symptoms. Based on this information, the practitioner 
could estimate a personal network. 

In such a network we can see which connections are 
particularly strong and which symptoms play a central 
role in the network. If we can repress such symptoms 
with specific treatment interventions, we may stop the 
spread of influence through the network structure. In the 
best case scenario, this would switch off the activation 
across the entire network as a result. Take for instance 
the case of Anna again. Her depressed feelings began 
with a chronic pain that caused sleeping problems. If 
one were able to successfully take away the pain, her 
sleeping problems may diminish, and her concentration 
might improve as a result; perhaps, she would do better 
at work again, and her feelings of guilt would disappear.

This approach could offer many advantages. 
Practitioners are no longer bound to heterogeneous 
diagnostic categories but can look at the development 
of a symptom pattern in detail. Of course it has always 
been possible to tailor treatments to an individual, but 
there was no solid methodology for that. We can now 
start developing such a methodology (see also Wichers 
2013).

More fundamentally, we have reached a point 
in which we do not need to reduce complex systems 
such as psychological disorders to a single concept. 
We can approach disorders in their full complexity: 
psychological disorders are sets of symptoms and their 
interrelations. We may no longer need to establish 
diagnoses that may fit the group data but do not fit anyone 
in particular, we may not need to make assumptions 
about invisible entities hidden in the mind, and we 
may not need to search for a single underlying cause 
of disorders and their comorbidities. Instead, we may 
create monitoring systems with which we can establish 
personal networks for the individual to describe and 
model their specific problems and the way they interact. 
The most important symptoms of the network may be 
tackled directly, hoping that countering them will have 
positive effects across the network structure. Above all, 
we do not need underlying latent disorders to explain 
psychological symptoms: the disorder is nothing more 
– but also nothing less – than a causal network of 
observable symptoms. 

Recent empirical evidence suggests that the 
network perspective provides an adequate and 
promising approach to study several psychological 
disorders (Wichers 2013) such as MD.  First, intra-
individual analyses of multivariate time series data have 

observation holds for most other disorders as well.
From the network perspective comorbidity can 

clearly be explained with so-called bridge symptoms. 
Bridge symptoms are symptoms that occur in two or 
more disorders (Cramer et al. 2010). In the DSM-5 such 
symptoms are often criteria for multiple diagnoses. 
Take for instance the prevalent comorbidity between 
MD and generalized anxiety disorder. These disorders 
have four important symptoms in common: sleeping 
problems, tiredness, restlessness, and concentration 
problems. These symptoms play a role in two networks 
at the same time and can therefore cause the effects of 
these problems to “spill over” to the other side of the 
network. 

This is consistent with empirical data. For example, 
figure 5 shows an empirically established network in 
which symptoms are depicted as connected when they 
have a significant partial correlation (the correlation 
between two symptoms when we control for the 
influence of all other symptoms); this can be interpreted 
as a clue for the existence of a direct relation. The 
figure shows that the MD and anxiety networks are 
indeed connected by their common symptoms. From 
this perspective, it is no wonder that the comorbidity 
between anxiety and MD is excessively high.

Networks and research
When problems spread through a network structure 

there is no “underlying disorder”. Instead, symptoms 
synchronize much like a flock of birds or a set of 
coupled ecosystems. This idea offers possibilities for 
the way we investigate psychological symptoms. 

At the moment a lot of clinical research is focused 
on finding a genetic or neurobiological cause for 
psychological symptoms, for instance with brain scans 
or genetic research. This type of research costs a lot of 
money and has not led to any clear results to date. This 
lack of substantial results can be explained with the 
network theory: there is no physical central cause other 
than the physical realization of the symptoms and their 
connections. 

Furthermore, we are used to measure the severity 
of for instance MD through questionnaires such as the 
Beck Depression Inventory (BDI, Beck et al. 1961). 
This type of questionnaire is meant to measure a latent 
trait as reliably as possible. To this end the questions 
are meticulously formulated (often in multiple ways, 
for instance both indicative and contra-indicative) and 
all kinds of statistical tests are performed to establish 
the internal consistency of the test.

If we retain the network model this practice could 
be changed and improved substantially. For instance, 
we no longer have to spend time and money on 
constructing questionnaires as internally consistent as 
possible; after all, we do not have to measure a latent 
trait. In the network model we are primarily interested in 
the relation between symptoms. Accordingly, it is much 
more important to measure those reliably. This shifts the 
focus from the individual symptoms to the connections 
between them. Frewen et al. (2011) developed a 
methodology by which the effects of symptoms on each 
other can be assessed through self-report. In addition, 
Bringmann et al. (2013, 2015) developed ways to 
assess patterns of symptom-symptom influence through 
time series analysis of experience sampling data. 
Wigman et al. (2015) showed that these patterns differ 
meaningfully among patients diagnosed with different 
disorders.
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demonstrated direct relations between variables that are 
related to psychopathology (Bringmann et al. 2013). 
Second, symptoms of MD display distinct responses 
as a consequence of major life events (such as the loss 
of a loved one; Cramer et al. 2012) and show different 
relations to other external variables and to other 
(distinct) disorders (Lux and Kendler 2010). Another 
study showed that the direct effects of a specific adverse 
life event on particular symptoms are inconsistent with 
the predictions of latent variable models, but seem 
intuitively likely from a network perspective (Fried 
et al. 2015). Finally, using recently developed self-
report methods, individuals with elevated symptom 
levels typically report causal interactions between their 
symptoms of anxiety, posttraumatic stress and MD 
(Frewen et al. 2012). 

After the theoretical consolidation of the network 
paradigm, the inevitable next step lies in the 
investigation of the clinical utility. Can we, for example, 
predict critical transitions from being healthy to being 
depressed? Research on dynamical systems has shown, 
for example, that positive feedback loops among causal 
relations can cause a system to have alternative stable 
states separated by a so-called tipping point (Scheffer 
et al. 2009). Earlier research in ecosystems has shown 
that a large perturbation of the system (i.e., a treatment 
intervention in our case) might have more impact if 
timed very near a tipping point instead of further away 
from that point. Based on this finding, Van de Leemput 
et al. (2014) have shown that mood system also displays 
signals of critical slowing down, a phenomenon that 
emerges when a dynamic systems approaches a tipping 
point. Clinical relevance of the network approach has 
also been suggested by results showing that mental state 
network connectivity could serve as an indicator for 
individual vulnerability to psychopathology. Wigman 
et al. (2015) have shown how momentary assessment 
techniques can be used to expose transdiagnostic 
processes. Examining an individual’s network structure 
could lead to more individualized treatment strategies 
sensitive to individual differences in symptom patterns 
and vulnerabilities. 

In conclusion, conceptualizing psychopathology 
as causal systems provides a promising complement 
to traditional models and diagnostic classification 
systems. The network paradigm, combined with 
momentary assessment technology, offers unparalleled 
opportunities to expose the underlying structure of 
psychopathology and develop more personalized 
treatment schedules. 
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