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Electronic Supplementary Material 1 – Overview of structured literature search 

Three components were added in the literature search, i.e. a combination of “cognitive training” and 

related terms, “neuroimaging” and related terms, and exclusion terms based on our eligibility 

criteria. The search strategy below was used in PubMed and translated to PsycINFO and Embase. 

1. Cognitive training component 

“cognitive training”[tiab] OR “attention training”[tiab] OR “working memory training”[tiab] OR 

“memory training”[tiab] OR “strategy training”[tiab] OR “processing speed training”[tiab] OR “speed-

of-processing training”[tiab] OR “multitasking training”[tiab] OR “multi-tasking training”[tiab] OR 

“cognitive rehabilitation”[tiab] OR “attention rehabilitation”[tiab] OR “working memory 

rehabilitation”[tiab] OR “memory rehabilitation”[tiab] OR “strategy rehabilitation”[tiab] OR 

“processing speed rehabilitation”[tiab] OR “speed-of-processing rehabilitation”[tiab] OR 

“multitasking rehabilitation”[tiab] OR “multi-tasking rehabilitation”[tiab] OR “cognitive 

intervention”[tiab] OR “attention intervention”[tiab] OR “working memory intervention”[tiab] OR 

“memory intervention”[tiab] OR “strategy intervention”[tiab] OR “processing speed 

intervention”[tiab] OR “speed-of-processing intervention”[tiab] OR “multitasking intervention”[tiab] 

OR “multi-tasking intervention”[tiab] OR “cognitive enhancement therapy”[tiab] OR “attention 

enhancement therapy”[tiab] OR “working memory enhancement therapy”[tiab] OR “memory 

enhancement therapy”[tiab] OR “strategy enhancement therapy”[tiab] OR “processing speed 

enhancement therapy”[tiab] OR “speed-of-processing enhancement therapy”[tiab] OR “multitasking 

enhancement therapy”[tiab] OR “multi-tasking enhancement therapy”[tiab] OR “cognitive 

stimulation”[tiab] 

2. Neuroimaging component 

network*[tiab] OR brain[tiab] OR neural*[tiab] OR “magnetic resonance imaging”[tiab] OR fMRI[tiab] 

OR MRI[tiab] OR connectivity[tiab] OR neurofunctional[tiab] OR structural[tiab] OR functional[tiab] 

OR neuroimaging[MeSH] 

3. Exclusion criteria components 

a. Not: psychotherapy[tiab] OR “cognitive behavioral therapy”[tiab] OR “acceptance and 

commitment therapy”[tiab] OR mindfulness[tiab] OR meditat*[tiab] OR “transcranial magnetic 

stimulation”[tiab] OR TMS[tiab] OR “transcranial direct current stimulation”[tiab] OR tDCS[tiab] 

OR “deep brain stimulation”[tiab] OR DBS[tiab] OR “electroconvulsive therapy”[tiab] OR 

ECT[tiab] OR magnetoencephalo*[tiab] OR electroencephalo*[tiab] 

b. No animal studies: 

Not: animals[Mesh] NOT humans[Mesh] 

c. Adult studies: 

Not: ("Adolescent"[Mesh] OR "Child"[Mesh] OR "Infant"[Mesh] OR adolescen*[tiab] OR 

child*[tiab] OR schoolchild*[tiab] OR infant*[tiab] OR girl*[tiab] OR boy*[tiab] OR teen[tiab] OR 

teens[tiab] OR teenager*[tiab] OR youth*[tiab] OR pediatr*[tiab] OR paediatr*[tiab] OR 

puber*[tiab]) NOT ("Adult"[Mesh] OR adult*[tiab] OR man[tiab] OR men[tiab] OR woman[tiab] 

OR women[tiab])  
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Electronic Supplementary Material 2 – Quality assessment form of reviewed articles 

CRITERIA YES NO 
OTHER 

(CD, NR, NA)/COMMENT 

TRIAL QUALITY ASSESSMENT 

1. Was the study described as randomized, a randomized 

trial, a randomized clinical trial, or an RCT? 

   

2. Was the method of randomization adequate (i.e., use of 

randomly generated assignment)? 

   

3. Was the treatment allocation concealed (so that 

assignments could not be predicted)? 

   

4. Were study participants and providers blinded to treatment 

group assignment? 

   

5. Were the people assessing the outcomes blinded to the 

participants' group assignments? 

   

6. Were the groups similar at baseline on important 

characteristics that could affect outcomes (e.g., 

demographics, risk factors, co-morbid conditions)? 

   

7. Was the overall drop-out rate from the study at endpoint 

20% or lower of the number allocated to treatment? 

   

8. Was the differential drop-out rate (between treatment 

groups) at endpoint 15 percentage points or lower? 

   

9. Was there high adherence to the intervention protocols for 

each treatment group? 

   

10. Were other interventions avoided or similar in the groups 

(e.g., similar background treatments)? 

   

11. Were outcomes assessed using valid and reliable 

measures, implemented consistently across all study 

participants? 

   

12. Did the authors report that the sample size was 

sufficiently large to be able to detect a difference in the main 

outcome between groups with at least 80% power? 

   

13. Were outcomes reported or subgroups analyzed pre-

specified (i.e., identified before analyses were conducted)? 

   

14. Were all randomized participants analyzed in the group 

to which they were originally assigned, i.e., did they use an 

intention-to-treat analysis? 

   

NEUROIMAGING QUALITY ASSESSMENT 

15. Was the neuroimaging protocol clearly described?    

16. Were functional images corrected for motion?    

17. Were motion parameters equal between groups?    

18. Were the neuroimaging analyses clearly described?    

19. Did the authors correct for multiple comparisons by using 

corrected p-values? 

   

QUALITY RATING (GOOD, FAIR, OR POOR) 

RATER #1:  

RATER #2:  

ADDITIONAL COMMENTS (IF POOR, PLEASE STATE WHY):  

*CD, cannot determine; NA, not applicable; NR, not reported 
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Electronic Supplementary Material 3 – Overview of excluded studies after full-text review 

Reason of exclusion 

1) No neurodegenerative disease/healthy elderly population (N=37) 

Bolte et al. (2015); Beauchamp et al. (2016); Bless et al. (2014); Brooks et al. (2016); Caeyenberghs et 

al. (2016); Clark et al. (2017); Eack et al. (2010); Eack et al. (2016); Fan et al. (2017); Gaab et al. 

(2006); Hooker et al. (2012); Hooker et al. (2013); Hu et al. (2017); Kuhn et al. (2013); Kable et al. 

(2017); Keshavan et al. (2017); Lee et al. (2012); Lin et al. (2014); Lorenz et al. (2015); Metzler-

Baddeley et al. (2016a, 2016b); Metzler-Baddeley et al. (2017); Miro-Padilla et al. (2019); Ramsay et 

al. (2018); Schneiders et al. (2011); Schneiders et al. (2012); Schweizer et al. (2013); Subramaniam et 

al. (2012); Subramaniam et al. (2014); Sun et al. (2016); Takeuchi et al. (2011a); Takeuchi et al. 

(2011b); Takeuchi et al. (2013, 2014); Takeuchi et al. (2016); Takeuchi et al. (2017); Thompson et al. 

(2016) 

2) No pre- and post-CT fMRI assessment (N=12) 

Beatty et al. (2015); Colom et al. (2016a); Colom et al. (2016b); Ghio et al. (2018); Jiang et al. (2016); 

Kim et al. (2015); Mozolic et al. (2010); Nozawa et al. (2015); Raz et al. (2013); Roman et al. (2016); 

Roman et al. (2017); Vartanian et al. (2013) 

3) No process-based cognitive training intervention (N=18) 

Ceccarelli et al. (2009); Chapman et al. (2015); Chapman et al. (2017); Engvig et al. (2010, 2012); 

Engvig et al. (2014); Ernst et al. (2018); Hampstead et al. (2012a); Hampstead et al. (2012b); Han et 

al. (2018a); Han et al. (2017); Han et al. (2018b); Miotto et al. (2014); Miotto et al. (2013); Miotto et 

al. (2006); Motes et al. (2018); Murphy et al. (2017); Osaka et al. (2012) 

4) Combination intervention (N=4) 

Hotting et al. (2013); Train the Brain Consortium (2017); Yin et al. (2014); Zheng et al. (2015) 

5) Sample size < 20 (N=3) 

Cerasa et al. (2014); Jolles et al. (2013); Kirchhoff et al. (2012) 

6) No control group (N=4) 

Chang et al. (2017); Heinzel et al. (2017); Venza et al. (2016); Wei et al. (2014) 
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Electronic Supplementary Material 4 –  Description of the study interventions and re-coding of CT 

type to single-domain or multi-domain training. 

Study  

  Intervention description Re-coding 

Cao et al. 

2016 

CT Multi-domain cognitive training targeting memory, reasoning and 

problem-solving. 
Multi-domain 

 Control Wait-list. Passive 

Luo et al. 

2016 

CT Multi-domain cognitive training targeting memory, reasoning and 

problem-solving. 
Multi-domain 

 Control Wait-list. Passive 

De Marco 

et al. 2016 

CT Cognitive training with semantic retrieval, logical reasoning, proper 

names retrieval and speed of processing tasks, and a single-trial final 

exercise. 

Multi-domain 

 Control A daily regime of intense social interactions. Active 

Li et al. 

2016 

CT Multi-domain cognitive training targeting memory, reasoning and 

problem-solving or cognitive training focusing solely on reasoning. 

Multi-domain and 

single-domain 

 Control Lectures about healthy living every two months. Active 

De Marco 

et al. 2018 

CT Cognitive training with semantic retrieval, logical reasoning, proper 

names retrieval and speed of processing tasks, and a single-trial final 

exercise. 

Multi-domain 

 Control A daily regime of intense social interactions. Active 

Suo et al. 

2016 

CT Multi-domain training with fourteen exercises focusing on memory, 

working memory, speed of processing, executive function and attention. 
Multi-domain 

 Control Watching documentary clips and answering simple questions about 

these. 
Active 

Barban et 

al. 2017 

CT Cognitive training including memory, executive function, attention, 

reasoning and ‘other’ domain exercises. 
Multi-domain 

 Control Name and numeric value entry. Active 

Diez-Cirarda 

et al. 2016 

CT Cognitive training including attention, memory, language, executive 

function and social cognition components. 
Multi-domain 

 Control Occupational therapy (drawing, reading news, constructing) Active 

De Giglio et 

al. 2016 

CT Cognitive training including memory, attention, visuospatial processing 

and calculation games. 
Multi-domain 

 Control No intervention. Passive 

Bonavita et 

al. 2015 

CT Cognitive training including attention and concentration, plan a day, 

divided attention, reaction behavior and logical thinking sessions. 
Multi-domain 

 Control Newspaper reading and explaining the content Active 

Parisi et al. 

2014 

CT Cognitive training including attention, information processing and 

executive function components. 
Multi-domain 

 Control No intervention. Passive 

Filippi et al. 

2012 

CT Cognitive training including attention, information processing and 

executive function components. 
Multi-domain 

 Control No intervention. Passive 

Cerasa et al. 

2013 

CT Cognitive training including several attention ability and information 

processing tasks. 
Multi-domain 

 Control Visuomotor coordination reaction time task. Active 

Campbell et 

al. 2016 

CT Cognitive training divided in three modules focusing on working memory, 

visuospatial memory and divided attention. 
Multi-domain 

 Control No intervention. Passive 

Kim et al. 

2017 

CT Cognitive training using five tasks of cognitive control. 
Single-domain 

 Control No intervention. Passive 

Kuhn et al. 

2017 

CT Cognitive training using an inhibition game. Single-domain 

 Control Both a mobile cognitive training application or no intervention. Active and 

passive 
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Ross et al. 

2018 

CT Useful field of view training focusing on diverse attention functions. Single-domain 

 Control Both a complex paper-and-pencil training targeting higher level 

reasoning, recall and executive function, or a no intervention condition. 

Active and 

passive 

Lebedev et 

al. 2018 

CT Cognitive training using four tasks of working memory. Single-domain 

 Control Perceptual speed training. Active 

Lin et al. 

2016 

CT Cognitive training using five tasks focusing on vision-based speed of 

processing. 

Single-domain 

 Control Online crosswords, Sudoku and solitaire games. Active 

Huntley et 

al. 2017 

CT Cognitive training of adaptive digit span recall using chunking. Passive 

 Control Non-adaptive digit sequence of three digits. Active 
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