
Folie in Ursprungsform 
bringen über Menü:
Start > Folien > Zurücksetzen

Wechsel des Folienlayouts 
im Menü über:
Start > Folien > Layout

Fußzeile anpassen 
über Menü: 

Einfügen > Text > 

Chess as an add-on intervention
in substance use disorders
Conference „Bio-Psycho-Social Applications of
the Game of Chess“, 15th October 2022

Prof. (apl.) Dr. Sabine Vollstädt-Klein
Central Institute of Mental Health
Medical Faculty Mannheim, Heidelberg University



Folie in Ursprungsform 
bringen über Menü:
Start > Folien > Zurücksetzen

Wechsel des Folienlayouts 
im Menü über:
Start > Folien > Layout

im Menü über: 
Start > Absatz > Listenebene 

Chess against Substance Use Disorder?
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Impulsive vs. reflective system
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Bechara Nat Neurosci 2005

Imbalance between two systems in 
Substance Use Disorder

Impulsive system
è Immediate reward

Reflective system
è Long-term consequences

è hypersensitivity to reward
è preference of smaller, sooner rewards over larger, 

later rewards
è poor decision making, risky behavior

è Can we work against this imbalance with chess?
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Cognitive remediation therapy (CRT)
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Cella et al. Curr Opin Behav Sci 2015

Cognitive remediation therapy (CRT)
= cognitive enhancement therapy (CET)
= cognitive rehabilitation (CR)
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Behavioral treatment to improve cognitive 
impairments in

• executive functioning (inhibition, 
decision-making, cognitive flexibility, 
working memory)

• attention
– Exercises to improve neuropsychological 

skills
– Often computer-based è Can we use chess as cognitive

remediation therapy?
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Cognitive remediation therapy (CRT)
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• CRT has been proven to be successful as an add-on 
therapy in treating:
- schizophrenia (Bellani et al. 2019)
- mood disorders (Siegle & Thase 2007)
- attention deficit-hyperactivity disorders (Cortese 

et al. 2015)
- social anxiety disorder (MacLeod et al. 2002)
- eating disorders (Brockmeyer et al. 2014)

• Only a few studies on CRT against SUD (Sofuoglu et 
al. 2016) with methodological deficiencies
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Chess as „add-on therapy“
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Chess players vs. non-chess players
- better working memory (e.g. Fattahier et al. 2015)
- better planning skills (e.g. Unterrainer et al. 2006)

Positive effects of playing chess in 
- Schizophrenia: improved impulse control and planning skills (Demily et al., 

2009)
- ADHD:

• decrease in severity (Blasco-Fontecilla et al. 2015)
• improvement of concentration skills and period (ElDaou & El-Shamieh

2015)
- Addiction:

• field report: rehabilitation of cognitive deficits è patients' recovery and 
abstinence in cocaine and crack addiction (de Andrade, 2021)

• cocaine-dependent patients, chess training as add-on: greater 
improvements in executive functioning (Goncalves et al., 2014)
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Study 1
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Modification of the imbalance between goal-directed and 
habitual behavior in smokers

90 smokers will be randomized into 3 groups (3 x 30 smokers):
• Standard smoking cessation program (SCP, 6 weeks) 
• Standard SCP plus CRT (chess-based cognitive remediation therapy)
• Standard SCP plus other treatment

Research questions:

èdoes chess-based CRT as add-on intervention increase cognitive
function?
èdoes chess-based CRT as add-on intervention help to stay abstinent?

DFG (German Research Foundation)
TRR 265 Project-ID 402170461

• Standard SCP plus other treatment
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Study 2
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ABSTRACT
Background Alcohol and tobacco use disorders (AUD, 
TUD) are frequent, both worldwide and in the German 
population, and cognitive impairments are known to 
facilitate instances of relapse. Cognitive training has 
been proposed for enhancing cognitive functioning and 
possibly improving treatment outcome in mental disorders. 
However, these effects and underlying neurobiological 
mechanisms are not yet fully understood regarding AUD 
and TUD. Examining the effect of chess- based cognitive 
remediation training (CB- CRT) on neurobiological, 
neuropsychological and psychosocial aspects as well as 
treatment outcomes will provide insights into mechanisms 
underlying relapse and abstinence and might help to 
improve health behaviour in affected individuals if used as 
therapy add- on.
Methods and analysis N=96 individuals with either 
AUD (N=48) or TUD (N=48) between 18 and 65 years of 
age will participate in a randomised, controlled clinical 
functional MRI (fMRI) trial. Two control groups will receive 
treatment as usual, that is, AUD treatment in a clinic, 
TUD outpatient treatment. Two therapy add- on groups 
will receive a 6- week CB- CRT as a therapy add- on. FMRI 
tasks, neurocognitive tests will be administered before and 
afterwards. All individuals will be followed up on monthly 
for 3 months. Endpoints include alterations in neural 
activation and neuropsychological task performance, 
psychosocial functioning, and relapse or substance 
intake. Regarding fMRI analyses, a general linear model 
will be applied, and t- tests, full factorial models and 
regression analyses will be conducted on the second level. 
Behavioural and psychometric data will be analysed using 
t- tests, regression analyses, repeated measures and one- 
way analyses of variance.
Ethics and dissemination This study has been approved 
by the ethics committee of the medical faculty Mannheim 
of the University of Heidelberg (2017- 647N- MA). The 
"ndings of this study will be presented at conferences and 
published in peer- reviewed journals.
Trial registration The study was registered in the 
Clinical Trials Register (trial identi"er: NCT04057534 at  
clinicaltrials. gov).

INTRODUCTION
Substance use, including alcohol and tobacco 
use, is widespread both worldwide and in the 
German population. Worldwide, the preva-
lence for heavy episodic drinking of alcohol 
was estimated at 18.4% for adults, while daily 
smoking was estimated at 15.2%.1 In 2018 
in Germany, the prevalence of hazardous 
consumption of alcohol was estimated at 
19.1%, and the 12- month prevalence for 
alcohol use disorder (AUD) at 5.9%. The 
prevalence of daily consumption of tobacco 
was estimated at 15.1%, and the 12- month 
prevalence for tobacco use disorder (TUD) 
at 8.6%.2 In Germany, follow- up costs of 
alcohol use are estimated at €21 billion3 and 
for tobacco use at €24 billion.4 Furthermore, 
negative effects on health and on mortality 
rates are associated with TUD.5

For individuals with AUD having under-
gone treatment, relapse rates between 22% 
and 86% have been observed during short- 
term follow- ups (16 weeks) up to a long- term 
follow- up of 16 years.6–8 Following treatment, 

Strengths and limitations of this study

 ⇒ The evaluation of the ef"cacy of chess- based cog-
nitive remediation training as a supportive therapy 
add- on for substance use disorders might lead to 
cost- ef"cient positive treatment outcomes.

 ⇒ The use of objective measures to examine underly-
ing neurobiopsychological mechanisms expands the 
current research on risk factors for relapse.

 ⇒ The inclusion of two substances (alcohol and tobac-
co) increases the generalisability of the "ndings.

 ⇒ The 6- week- long therapy add- on might lead to 
drop- outs due to the large amount of time partici-
pants have to commit to the programme.
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48 smokers è 2 groups
• Standard treatment
• Standard treatment plus CRT (chess-based cognitive remediation therapy)
48 alcohol-dependent patients è 2 groups
• Standard treatment
• Standard treatment plus CRT (chess-based cognitive remediation therapy)

Research questions:
èdoes chess-based CRT as add-on intervention increase cognitive function?
èdoes chess-based CRT as add-on intervention help to stay abstinent?
è Are there similar effects and mechanisms in smoking and alcohol-dependence?

Photo credits http://www.theworkoutblog.de http://www.clipartpanda.com http://www.eichbaum.de

vs.

DFG (German Research Foundation) Project-ID 402170461

http://www.clipartpanda.com/


Folie in Ursprungsform 
bringen über Menü:
Start > Folien > Zurücksetzen

Wechsel des Folienlayouts 
im Menü über:
Start > Folien > Layout

im Menü über: 
Start > Absatz > Listenebene 

Preliminary results
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Data collection ongoing
èmerged data from both studies, smokers only!

N=45 smokers

• 25 in the chess-based CRT group
• 20 in the standard treatment group



Folie in Ursprungsform 
bringen über Menü:
Start > Folien > Zurücksetzen

Wechsel des Folienlayouts 
im Menü über:
Start > Folien > Layout

im Menü über: 
Start > Absatz > Listenebene 

Preliminary results
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Cognitive flexibility task

decrease in number of errors in
the chess-based CRT group

è Chess-based CRT group shows better cognitive 
flexibility
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Working memory task (“2-Back”)
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Preliminary results
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Working memory task (“2-Back”)
association between
brain activation and
abstinence

decrease in brain
activation in the chess-
based CRT group

è Lower brain activation in chess-based CRT group is 
associated with better treatment outcome
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Preliminary results
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Treatment outcome

è Chess-based CRT group has better treatment outcome
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Take home messages
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Chess-based CRT seems to be suitable as add-on 
intervention against substance use disorders

è improvement in cognitive function
èpositive effect on abstinence
èpositive impact on brain circuits

Benefits:
• Easy to implement, can be applied computer-based
• Can be applied after discharge / at home
• Low-cost treatment add-on
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Thank you for your attention!

Prof. (apl.) Dr. Sabine Vollstädt-Klein
s.vollstaedt-klein@zi-mannheim.de
www.zi-mannheim.de


