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Tobacco use is the leading preventable cause of death.
Previous research show that brain areas including med-
ial prefrontal cortex (mPFC), posterior cingulate cortex
(PCC) and others involved in smoking addiction [1].
However it remains unclear which brain regions play a
crucial role in smoking addiction and the relationship
among these regions. Since functional connectivity does
not support inferences about causal brain connections,
the changes in information flow in these distributed sys-
tems involved in smoking remain largely unknown.
Here we apply a dynamic causal modeling (DCM) in
resting state fMRI [2] to demonstrate the causal rela-
tionships among the core regions in smoking addiction.
Healthy college students were recruited through cam-

pus advertisements. Among those who responded, there
were 14 cigarette smokers and 14 nonsmokers. All data
were collected using a 3-Telsa Siemens Skyra scanner.
Functional data were processed using the Data Proces-
sing Assistant for Resting-State fMRI, which is based on
SPM (www.fil.ion.ucl.ac.uk/spm) and Resting-State fMRI
Data Analysis Toolkit. Based on literature, we specified
four regions of interest (ROIs) within the default mode
network (DMN), which are medial prefrontal cortex
(mPFC), posterior cingulate cortex (PCC), and bilateral
inferior parietal lobule ( Left IPL and Right IPL), same
regions and coordinates as in previous studies that use
sDCM analysis for resting state [2,3]. Based on SPM12,
we estimated and specified the DCM for each subject
and later compared the differences of effective connec-
tivity between two groups by using two-sample test. Our
results suggest the different causal relationships between
nonsmokers and smokers. Specifically, there was a lower
strength of excitatory input from PCC to mPFC for

smokers than nonsmokers and a lower strength of exci-
tatory input from RIPL to mPFC for smokers than non-
smokers (all p<0.05).

Conclusions
These data indicate the usage of DCM on resting-state
fMRI data can differentiate the causal brain connections
between two groups, and provide insight into the brain
mechanisms underlying smoking addiction - the
abnormalities of causal connectivity associated with
attention and self-control networks in the brain. Our
results may also suggest the brain based prevention and
intervention should consider the amelioration of the
mPFC-PCC circuits.

Acknowledgements
This work was supported by the Office of Naval Research.

Authors’ details
1Department of Psychology, The University of Texas at Austin, Austin, TX
78712, USA. 2The Wellcome Trust Centre for Neuroimaging, University
College London, London WC1N 3BG, UK. 3Department of Psychological
Sciences, Texas Tech University, Lubbock, TX 79409, USA.

Published: 18 December 2015

References
1. Goldstein RZ, Volkow ND: Dysfunction of the prefrontal cortex in

addiction: Neuroimaging findings and clinical implications. Nat Rev
Neurosci 2011, 12:652-669.

2. Razi A, Kahan J, Rees G, Friston KJ: Construct validation of a DCM for
resting state fMRI. Neuroimage 2015, 106:1-14.

3. Di X, Biswal BB: Identifying the default mode network structure using
dynamic causal modeling on resting-state functional magnetic
resonance imaging. Neuroimage 2014, 86:53-9.

doi:10.1186/1471-2202-16-S1-P246
Cite this article as: Tang et al.: Mapping the smoking addiction using
dynamic causal modelling at rest. BMC Neuroscience 2015 16(Suppl 1):
P246.

* Correspondence: yiyuan.tang@ttu.edu
3Department of Psychological Sciences, Texas Tech University, Lubbock, TX
79409, USA
Full list of author information is available at the end of the article

Tang et al. BMC Neuroscience 2015, 16(Suppl 1):P246
http://www.biomedcentral.com/1471-2202/16/S1/P246

© 2015 Tang et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article, unless otherwise stated.

www.fil.ion.ucl.ac.uk/spm
mailto:yiyuan.tang@ttu.edu
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

	Conclusions
	Acknowledgements
	Authors’ details
	References

