
Supplementary Figure 1. PRISMA flowchart 
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SUPPLEMENTARY TABLE 1: PRISMA 2020 CHECKLIST 

Section and 

Topic  

Item 

# 
Checklist item  

Location 

where 

item is 

reported  

TITLE   

Title  1 Identify the report as a systematic review.  1 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist.  2 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of existing knowledge.  3-6 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses.  6 

METHODS   

Eligibility 

criteria  
5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. 7 

Information 

sources  

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify 

studies. Specify the date when each source was last searched or consulted. 

 7 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used.  7 

Selection 

process 

8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers 

screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation 

tools used in the process. 

 7 

Data collection 

process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, 

whether they worked independently, any processes for obtaining or confirming data from study investigators, and if 

applicable, details of automation tools used in the process. 

 7-8 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each 

outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to 

decide which results to collect. 

 7-8 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding 

sources). Describe any assumptions made about any missing or unclear information. 

 7-8 

Study risk of 

bias assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many 

reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in 

the process. 

 7 

Effect 

measures  

12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of 

results. 

 7-8 

Synthesis 

methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention 

characteristics and comparing against the planned groups for each synthesis (item #5)). 

 7-8 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary 

statistics, or data conversions. 

 7-8 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses.  NA 

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, 

describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) 

used. 

 8-9 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-

regression). 

 8-9 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results.  8-9 

Reporting bias 

assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).  NA 

Certainty 

assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.  NA 

RESULTS   

Study selection  16a Describe the results of the search and selection process, from the number of records identified in the search to the number of  10 
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SUPPLEMENTARY TABLE 1: PRISMA 2020 CHECKLIST 

Section and 

Topic  

Item 

# 
Checklist item  

Location 

where 

item is 

reported  

studies included in the review, ideally using a flow diagram. 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. NA 

Study 

characteristics  

17 Cite each included study and present its characteristics. Suppl mat 

Risk of bias in 

studies  
18 Present assessments of risk of bias for each included study. Suppl mat 

Results of 

individual 

studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect 

estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots. 

 Suppl mat 

Results of 

syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.  10-13 

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and 

its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the 

direction of the effect. 

 10-13 

20c Present results of all investigations of possible causes of heterogeneity among study results.  10-13 

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.  NA 

Reporting 

biases 

21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.  NA 

Certainty of 

evidence  

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.  NA 

DISCUSSION   

Discussion  23a Provide a general interpretation of the results in the context of other evidence.  13-17 

23b Discuss any limitations of the evidence included in the review.  17 

23c Discuss any limitations of the review processes used.  17 

23d Discuss implications of the results for practice, policy, and future research.  17-18 

OTHER INFORMATION  

Registration 

and protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review 

was not registered. 

 NA 

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared.  7 

24c Describe and explain any amendments to information provided at registration or in the protocol.  NA 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.  1 

Competing 

interests 

26 Declare any competing interests of review authors. Other 

document 

Availability of 

data, code and 

other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data 

extracted from included studies; data used for all analyses; analytic code; any other materials used in the review. 

 Other 

document 

http://www.prisma-statement.org/


Supplementary Table 2: Characteristics of the included studies 
First author, 

date 

n 

control 

n 

patients 

Age 

control 

Age 

patients 

Sex 

ratio 

control 

Sex 

ratio 

patients 

Short/lo

ng term 

abstine

nce 

Task name Cognitive 

process 

Fukushima 

2020 

15 24 46,7 

 

47,5 67% 71% Long Cue 

Reactivity 

Task 

Craving 

Aloi 2018 33 49 15,6 16,4 64% 69% Long Affective 

Stroop task 

Emotion 

Blair 2021 NR 102 NR 16,5 NR 60% Long The 

Retaliation 

Task 

Other 

Hu 2015 70 24 35,1 38,7 61% 75% Long Stop signal Executive 

Aloi 2021 NR 112 NR 16,3 NR 52% Long Comparative 

Optimism 

task 

Emotion 

Aloi 2020 NR 154 NR 16,1 NR 58% Long Passive 

Avoidance 

Task 

Reward 

Aloi 2021-1 NR 151 NR 16,7 NR 31% Long Passive 

Avoidance 

Task 

Reward 

Bagga 2014 18 18 35,2 36,5 100% 100% Long Abstract 

reasoning 

task 

Executive 

van Holst 

2014 

19 19 40,4 42,5 100% 100% Long Card 

guessing task 

Decision 

Making 

Desmond 

2003 

13 10 55,6 50 100% 100% Long Verbal 

Working 

Memory task 

Executive 

Pfefferbaum 

2001 

7 10 60,2 58,1 100% 100% Long N-back Executive 

Pitel 2012 12 12 43 38 100% 100% Long Associative 

Recognition 

task 

Other 

Schulte 

2012 

17 18 50 51 100% 100% Long Stroop 

Match-to-

Sample Task 

Executive 

Chanraud 

2011 

15 15 47,7 40,1 NR NR Long Working 

Memory Task 

Executive 

Forbes 2014 24 24 27,2 27,2 58% 63% Long card-guessing 

game 

Reward 

de Greck 

2008 

10 10 34,3 38,7 80% 80% Long Gambling-

Food-

Reward 



Alcohol cue 

Paradigm 

Akine 2007 9 9 32,6 34,6 78% 88% Long False 

recognition 

task 

Other 

Kose 2015 13 13 33,19 37,77 54% 77% Long Aggression 

Testing 

(PSAP) 

Other 

Chanraud 

2009 

12 12 45 49 100% 100% Long Auditory 

language task 

Other 

Müller-

Oehring 

2019 

18 21 49,6 50,3 56% 76% Long Addiction-

Stroop color 

match-to-

sample task 

Craving 

Romanczuk

-Seiferth 

2014 

21 15 37,41 45,4 100% 100% Long Monetary 

Incentive 

Delay Task  

Reward 

Lee 2013 25 17 34 34,7 71% 72% Long Craving 

paradigm 

 

Craving 

Wiers 2015 21 22 41,95 42,14 100% 100% Long Stop-signal 

task 

Executive 

Grüsser 

2004 

10 10 41 41 50% 50% Long Visual 

alcohol-

associated 

and control 

cues 

Craving 

Seo 2013 30 45 34,47 37,73 70% 78% Long Alcohol-

stress cue 

task 

Craving 

Musial 

2023 

76 75 43,62 50,03 72% 40% Long Monetary 

Incentive 

Delay Task 

Other 

Arcurio 

2013 

16 15 20,25 21,2 0% 0% Short Decisions-to-

drink 

Decision 

Making 

Claus 2011 NR 160 NR NR NR 71% Short Delay 

discounting 

task 

Reward 

Wesley 

2017 

11 23 28,8 33,3 36% 70% Short N-back Executive 

Heinz 2007 12 12 40 39 50% 50% Short Affective and 

alcohol 

associated 

pictures 

Craving, 

Emotions 



Bagga 2013 18 16 35,25 36,55 100% 100% Short Semantic 

judgment 

task 

Other 

 Beylergil 

2017 

26 34 41,92 44,73 100% 100% Short Reward-

guided 

decision-

making task/ 

Affective and 

alcohol 

associated 

pictures 

Decision 

Making 

Burnette 

2021 

16 16 30,94 31 69% 69% Short Balloon 

Analog Risk 

Task 

Decision 

Making 

Zehra 2019 23 19 46,7 47,1 56% 74% Short Visual 

attention task 

Executive 

Yoon 2009 12 12 31 32 67% 75% Short Words and 

faces 

encoding task 

Other 

Czapla 

2016 

21 19 41,95 51,21 81% 90% Short Go/No-Go Executive 

Tapert 2001 10 10 21,5 19,6 0% 0% Short Spatial 

working 

memory and 

vigilance 

tasks 

Executive 

Tapert 2004 19 15 16,50 16,77 58% 67% Short spatial 

working 

memory and 

vigilance 

tasks 

Executive 

Tapert 2003 15 15 16,35 16,96 60% 60% Short Alcoholic 

beverage 

pictures task 

Craving 

Kim 2014 26 38 43,9 41,6 77% 71% Short Cue 

reactivity 

tasks 

Craving 

Maurage 

2013 (1) 

14 14 43 43,5 100% 100% Short Emotional 

categorizatio

n task 

Emotion 

Muench 

2019 

43 43 38,85 45,95 44% 67% Short Fear 

conditioning 

and 

extinction 

paradigm 

Emotion 



Li 2009 24 24 35,5 38,7 75% 75% Short stop-signal 

paradigm 

Executive 

Claus 2012 NR 144 NR 32,64 NR NR Short Go/No-Go Executive 

Gerhardt 

2021 

15 15 41,9 47 60% 86% Short Simon-task Executive 

Schad 2019 24 31 42,17 42,29 88% 87% Short Pavlovian-

instrumental 

transfer task 

Craving 

Wrase 2006 16 16 39,94 42,4 100% 100% Short Monetary 

Incentive 

Delay Task / 

Alcohol 

paradigm 

Craving, 

Reward, 

Other 

Hermann 

2006 

9 9 41,8 40,2 100% 100% Short Block-design 

paradigm 

Other 

Beck 2009 19 19 41,68 41,84 100% 100% Short Monetary 

Incentive 

Delay Task 

Reward 

Gilman 

2015 

18 18 30,5 30,67 67% 66% Short Risk-taking 

task 

Decision 

Making, 

Reward, 

Other 

Maurage 

2012 

22 22 45,1 47,2 100% 100% Short Cyberball 

task 

Other 

Schneider 

2001 

10 10 41,1 41,4 100% 100% Short Olfactory 

Stimulation 

Craving 

Yang 2013 15 15 45,5 42,3 100% 100% Short Anticipatory 

anxiety 

paradigm 

Emotion 

Gilman 

2010 

15 15 33,3 35,2 53% 53% Short Affective 

Pictures 

Emotion, 

Executive 

Sjoerd 2014 15 30 46,8 46,5 73% 53% Short Cue 

Reactivity 

Paradigm 

Craving 

Grodin 

2016 

17 17 27,72 32,25 53% 64% Short Effort cue 

presentation 

Reward 

May 2020 18 13 16,33 16,62 NR NR Short Alcohol cue 

reactivity 

paradigm 

Craving 

Park 2011 10 11 32,7 23,9 100% 100% Short N-back Executive 

Schweinsbu

rg 2005 

19 15 16,5 16,91 58% 67% Short Spatial 

working 

memory task  

Executive 

Hornoiu 

2023 

36 49 41,8 45,5 100% 100% Short Neural 

alcohol cue 

Craving 



reactivity 

task 

Cousijn 

2023 

NR 101 NR NR 100% 100% Short Olfactory 

alcohol cue-

reactivity 

task 

Craving 

Kwon 2024 28 21 22,6 23,73 NR NR Short Two-stage 

task 

Other 

Le 2024 41 41 35,7 38,8 59% 80% Short Probabilistic 

learning 

go/no-go task  

Executive 

Reiter 2016 35 43 42 44,42 71% 79% Mixed Neural 

signatures of 

inference 

Executive 

Jansen 2019 39 39 44,05 41,64 56% 66% Mixed Emotion 

reappraisal 

task 

Emotions 

Stein 2021 14 13 37,71 45,62 60% 77% Mixed Go/no-go Executive 

Tan 2023 229 238 45,7 47 78% 78% Mixed Alcohol cue 

reactivity 

task 

Craving 
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