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In their recent article (Time to connect: bring-
ing social context into addiction neuroscience 
(Nat. Rev. Neurosci. 17, 592–599 (2016))1, 
Heilig et al. suggest that the lack of progress 
towards treatment and prevention of addic-
tion is partly due to a neglect of social factors 
in neuroscientific research of addiction. We 
share the authors’ disappointment but argue 
that merely broadening the focus towards 
social context is not sufficient to close the 
“large gap [that] exists between the promise 
of neuroscientific approaches to addiction 
and what they have delivered”. To date, we 
lack sufficient transfer of powerful theoreti-
cal accounts and methodological resources to 
understand the multiple facets of addiction. 
Thus, adding yet another obviously impor-
tant component to the heterogeneity that 
characterizes addiction might be insufficient 
to make addiction neuroscience more clini-
cally relevant. Rather, a conceptual shift in 
‘addiction neuroscience’ may be warranted.

Seminal epidemiological and neuroim-
aging studies have established associations 
between neurobiological measures, addic-
tion and social status2–4, thereby generating 
hypotheses on the physiological, psychologi-
cal and social components of addiction. In 
our view, the next step should be to determine 
how different neural computations in modula-
tory circuits give rise to certain psychological 
phenomena of learning and decision making 
that are associated with addictive behaviours, 
such as cue-induced drug craving and habitual 
drug intake despite negative consequences. 
To integrate these interacting physiological, 
behavioural and social levels of description5, 
a generative model of addictive behaviours 
is needed. To achieve this goal, we propose 
that coherent theoretical accounts be formal-
ized and applied in stringent and transla-
tional experimental design. A developmental 
perspective is necessary to track the onset, 
maintenance and relapse of addiction in longi-
tudinal studies. Computational models might 
prove valuable for any of these processes.

Computational models aid theory build-
ing by formalizing hypotheses and rigorously 
capture relations between latent factors and 
observations. They can inform on particularly 
meaningful manipulations and enable mecha-
nistic interpretation of experimental results. 
Indeed, addictive behaviours and social cog-
nition can be tied together through existing 
theoretical accounts of addictive behaviours 
— for example, those based on reinforce-
ment learning6 and the ‘Bayesian brain’ hypo-
thesis7. Computational modelling has begun 
to inform empirical studies on decision mak-
ing in addiction8,9, putatively addiction-like 
disorders9,10 and risk factors for addiction11–13. 
Likewise, computational accounts of social 
cognition have been tested in neuroscience. 
Research combining computational modelling 
of social behaviours with neuroimaging sug-
gests that social information may be processed 
by mechanisms similar to those involved in 
(non-social) reward-based learning and deci-
sion making14. Thus, establishing a mecha-
nistic theory of addictive behaviours should 
advance empirical knowledge of whether (or 
not) social adversities are indeed specific fac-
tors that contribute to certain aspects of addic-
tive behaviours. Ultimately, this might allow 
one to define patient-specific combinations 
of various model parameters and model evi-
dences for alternative (social and non-social) 
disease mechanisms15. Crucially, such quanti-
fiable ‘computational fingerprints’ have to be 
examined rigorously regarding their predictive 
power in longitudinal studies that include chil-
dren or teenagers before the onset of addiction. 
This might prompt targeted intervention and 
prevention — be it in the social or the non-
social domain — informed by the mechanisms 
that give rise to addiction.
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