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- Research Overview (links) – Easy to understand summaries of the major clinical studies. 
- Klingberg Group Research (PDF’s) –  Articles from original research group. Includes publications in 

Science and Nature Neuroscience. 
- Research at Independent Institutions (links) – Links to  

 

 

Research Overview 

Review of Research on Cogmed Working Memory Training 

Below is a brief summary of working memory training studies that have been presented at scientific 
meetings or published in peer-reviewed journals.  The studies are arranged in chronological order and 
unless otherwise noted, incorporate the working memory training program developed by Dr. Klingberg. 

 Links to more extensive summaries of the different studies are included where available. 

2002 
Title – Training of working memory in children with ADHD 
Journal – Journal of Clinical and Experimental Neuropsychology 

This was the first published research on working memory training and included separate small sample studies of children with 
ADHD and healthy adults. A randomized-controlled design was used. Results indicated improvements on non-trained tasks of 
working memory as well as on several other neuropsychological tests. The study is important in that it is the first indication that 
working memory capacity can be increased with training. Limitations include the small sample size, the lack of behavioral 
measures, and no longer-term follow-up. 

2004 
Title – Increased prefrontal and parietal brain activity after training of working memory 
Journal – Nature Neuroscience 

This was the first study to examine brain changes following working memory training. Separate small sample studies of 3 and 8 
healthy adults were reported. Using FMRI scans, the researchers documented that behavioral changes following working 
memory training are associated with changes in brain activity in areas critical for working memory performance. Although the 
small samples highlight the need for replication, the findings are important in that they provide the first demonstration of 
changes in brain activity following working memory training. 

http://www.cogmed.com/research-overview
http://www.cogmed.com/training-of-working-memory-in-children-with-adhd
http://www.cogmed.com/increased-prefrontal-and-parietal-brain-activity-after-training-of-working-memory


2005 
Title – Computerized training of working memory in children with ADHD – A randomized, controlled, trial 
Journal – Journal of the American Academy of Child and Adolescent Psychiatry 

This was a randomized-controlled study of working memory training in 53 children diagnosed with ADHD, i.e., a replication of the 
2002 study with a substantially larger sample. Results indicated significant gains in non-trained measures of working memory, 
non-verbal reasoning, and response inhibition. In addition, significant reductions in parent ratings of ADHD symptoms were 
found, although comparable reductions in teacher ratings were not evident. Gains evident immediately after the training ended 
were largely intact 3-months later. 

2007 
Title – Working Memory Training for Early Adolescents with ADHD 
Conference – Society for Research in Child Development 

This study examined working memory training in 12 12-14 year-old adolescents with ADHD, all of whom were being treated with 
medication. Results indicated significant gains in non-trained measures of working memory and on a measure of fluid 
intelligence. In addition, significant reductions in parent ratings of ADHD symptoms were found. The benefits reported were 
above and beyond whatever benefits were already provided by medication. Changes in teacher ratings approached, but did not 
fully reach, statistical significance. Limitations of the study include the small sample and the absence of a control group. It is 
important, however, because it was conducted by researchers from Notre Dame University with no connection to Dr. Klingberg’s 
lab or to Cogmed. 

Title – Computerized Working Memory Training After Stroke – A Pilot Study 
Journal – Brain Injury 

This study examined the impact of working memory training in 18 adult stroke victims who were randomly assigned to working 
memory training or a no treatment control condition. Training was found to yield significant improvement on non-trained 
measure of working memory and on attention. Furthermore, participants reported significant improvement in their daily 
functioning. The study is important because it suggests a potential role of working memory training in the rehabilitation of stroke 
victims. 

Title – Training and transfer effects of executive functions in preschool children 
Journal – Developmental Science 

This study examined the impact of working memory training in 63 typically developing 4-5 year-old children. Participants were 
randomly assigned to working memory training or to a video game condition that controlled for simply working on a computer. 
Results indicated that working memory training yielded significant benefits in non-trained measures of working memory and on 
attention. Behavioral ratings were not collected, which is a study limitation. The study is important in that it suggests that 
working memory training may enhance working memory and attention in young children, functions that are critically important 
for academic success. 

Title – Changes in Cortical Activity After Training of Working Memory – a Single-subject Analysis 
Journal – Physiology and Behavior 

This was a second study examining changes in brain activity after working memory training. Participants were 3 young healthy 
adults who completed the standard 5-week training program. Brain activity was measured using FMRI before and after training 
when subjects performed a working memory task and a comparison task that did not require working memory. Subjects showed 
increased working memory capacity following training and working memory -related brain activity was significantly increased in 
the middle and inferior frontal gyrus. Although this was a small sample study – not uncommon in FMRI research – it is important 
because it is the second demonstration of changes in brain activity following working memory training. 

http://www.cogmed.com/computerized-training-of-working-memory-in-children-with-adhd-–-a-randomized-controlled-trial
http://www.cogmed.com/independent-researchers-at-notre-dame-validate-the-benefits-of-working-memory-training
http://www.cogmed.com/computerized-working-memory-training-after-stroke-–-a-pilot-tudy
http://www.cogmed.com/preschoolers-strengthen-working-memory-through-training-and-see-other-benefits
http://www.cogmed.com/changes-in-cortical-activity-after-training-of-working-memory-–-a-single-subject-analysis


2008 
Title – A randomized controlled of two forms of computerized working memory training in ADHD 
Conference – Annual Meeting of the American Psychiatric Association 

This study was conducted by NYU researchers who have no affiliation with Cogmed. They compared the impact of visuo-spatial 
working memory training to verbal working memory training in 53 children participating in an intensive summer treatment 
program for ADHD. Results indicated that visuo-spatial training yield greater gains on several non-trained measures of working 
memory. Furthermore, behavior ratings made by blind observers indicated that visuo-spatial training resulted in significant 
behavioral improvements. The study is important because it documents an impact of working memory training on children’s 
behavior and suggests that visuo-spatial training is likely to produce greater working memory and behavioral benefits than verbal 
working memory training. 

Title – Computerized training of Working Memory – A controlled, randomized trial 
Conference – Annual Meeting of the Cognitive Neuroscience Society 

This study examined the impact of working memory training in 55 younger (20-30 year old) and older (60-70 year old) adults in a 
randomized controlled trial. Results indicated that both groups of adults receiving training showed significant gains in non-
trained measures of working memory; gains tended to be somewhat larger in the younger group. Especially noteworthy is that 
participants who received active training reported improvements in their daily cognitive functioning. Data collected three months 
after training had been completed indicated that these gains tended to be maintained. The findings are important in that they 
provide the first demonstration that Cogmed training can enhance working memory and daily cognitive functioning in healthy 
adults. 

Title – Improving fluid intelligence with training on working memory 
Journal – Proceedings of the National Academy of Sciences 

This study examined the impact of working memory training on fluid intelligence in healthy young adults. The working memory 
training program used was not Cogmed. Results indicated that training produced significant gains in fluid IQ and that the amount 
of gain was related to the amount of training. The study is important because fluid IQ underlies a variety of complex reasoning 
tasks, and has long been believed to be a fixed capacity of individuals. Results from this study challenge that view by 
demonstrating that this fundamental ability can improve with intensive training of working memory. 

2009 
Title – Changes in Cortical Dopamine D1 Receptor Binding Associated with Cognitive Training 
Journal – Science 

This study examined brain changes at the receptor cell level following working memory training. Results indicated that training of 
working memory, which improves working memory capacity, is associated with changes in the density of cortical dopamine D1 
receptors. This study is important as it builds on prior research showing brain changes following working memory training and is 
the first known demonstration that cognitive training alters fundamental aspects of brain biochemistry. 

Title – Adaptive training leads to sustained enhancement of poor working memory in children 
Journal – Developmental Science 

Forty-two children screened for working memory deficits were randomly assigned to high or low intensity training conditions. 
Children receiving high intensity working memory training (this is the standard training protocol) showed significant gains on 
several non-trained measures of working memory that remained evident at 6 months. They also showed improved on a ‘real 
world’ measure of listening skills. Furthermore, 6 months after training ended significant gains in a measure of math achievement 
had emerged. The study is important because it was another independent replication of Cogmed training and the first to 
demonstrate the working memory training can produce gains on a standardized measure of academic achievement. 

  

http://www.cogmed.com/training-of-visuo-spatial-working-memory-improves-behavior-in-kids-with-adhd
http://www.cogmed.com/adults-of-all-ages-see-gains-after-training-working-memory
http://www.cogmed.com/improving-fluid-intelligence-with-training-on-working-memory
http://www.cogmed.com/changes-in-cortical-dopamine-d1-receptor-binding-associated-with-cognitive-training
http://www.cogmed.com/adaptive-training-leads-to-sustained-enhancement-of-poor-working-memory-in-children


Title – Working memory deficits can be overcome: Impacts of training and medication on working memory in children with ADHD 
Journal – Applied Cognitive Psychology 

This study – conducted by researchers with no affiliation to Cogmed – examined the impact of medication treatment and 
Cogmed Working Memory Training on the working memory performance and IQ of 25 8-11-year old children with ADHD. 
Children’s working memory performance was assessed 4 times – when they were off medication, when they were on medication, 
after completed 5-weeks of working memory training, and 6 months after training ended. IQ was measured at the first 3 time 
points. Results indicated that medication treatment improved performance on visuo-spatial WM, but not on verbal short-term 
memory, visuo-spatial short-term memory, or verbal working memory. In contrast, working memory training led to significant 
gains on all 4 memory tasks and moved children’s performance into the average range. No impact on IQ was found for either 
intervention. Follow-up data collected 6 months later indicated that training gains in working memory had persisted. The study is 
important because it demonstrates that working memory training leads to gains in this key function beyond any provided by 
medication and that these gains persist after training has ended. 

Summary – As is clear from the above research summaries, Cogmed training has been shown to yield significant benefits in a 
number of studies. No other cognitive training program has been investigated in multiple randomized-controlled trials which 
include several by independent researchers who have no affiliation with Cogmed. In addition, the research base on Cogmed 
training is growing as studies conducted by a number of independent research labs are currently underway. 

 
 

Klingberg Group Research 

 

 

Publications 

Klingberg T, McNab F (2009) Working memory remediation and the D1 receptor. 
American Journal of Psychiatry, 166(5): 515-6.  

 
 

Edin F, Klingberg T, Johansson P, McNab F, Tegnér J, Compte A (2009) Mechanism for 
top-down control of working memory capacity . Proceedings of the National Academy 
of Sciences, 106(16): 6802-6807.  

 
 

McNab F, Varrone A, Farde L, Jucaite A, Bystritsky P, Forssberg H, Klingberg T (2009) 
Changes in cortical dopamine D1 receptor binding associated with cognitive training. 
Science, 323: 800-802.  

 
 

Thorell L B, Lindqvist S, Bergman S, Bohlin G, Klingberg T (2009) Training and transfer 
effects of executive functions in preschool children. Developmental Science, 12(1): 
106-113.  

 
 

McNab F, Leroux G, Strand F, Thorell L, Bergman S, Klingberg T (2008) Common and 
unique components of inhibition and working memory: An fMRI, within-subjects 
investigation. Neuropsychologia,46(11): 2668-2682.  

 
 

McNab F, Klingberg T (2008) Prefrontal cortex and basal ganglia control access to 
working memory. Nature Neuroscience, 11(1): 103-107. doi:10.1038/nn2024.  

 
 

 

http://www.cogmed.com/working-memory-deficits-can-be-overcome-impacts-of-training-and-medication-on-working-memory-in-children-with-adhd
http://www.klingberglab.se/
http://ki.se/
http://www.klingberglab.se/pub/Klingberg2009.pdf
http://www.klingberglab.se/pub/Edin2009.pdf
http://www.klingberglab.se/pub/McNab2009.pdf
http://www.klingberglab.se/pub/Thorell2009.pdf
http://www.klingberglab.se/pub/McNab2008.pdf
http://www.klingberglab.se/pub/McNab2007.pdf


Edin F, Klingberg T, Stödberg T, Tegnér J (2007) Fronto-parietal connection asymmetry 
regulates working memory distractibility. Journal of Integrative Neuroscience, 6(4): 
567-96.  

 
 

Westerberg H, Klingberg T (2007) Changes in cortical activity after training of working 
memory - a single-subject analysis. Physiology & Behavior, 
doi:10.1016/j.physbeh.2007.05.041.  

 
 

Olesen P, Macoveanu J, Tegnér J, Klingberg T (2007) Brain activity related to working 
memory and distraction in children and adults. Cerebral Cortex, 17(5): 1047-1054.  

 
 

Edin F, Macoveanu J, Olesen P, Tegner J, Klingberg T (2007) Stronger synaptic 
connectivity as a mechanism behind development of working memory-related brain 
activity during childhood. Journal of Cognitive Neuroscience, 19(5): 750-760.  

 
 

Macoveanu J, Klingberg T, Tegnér J (2007) Neuronal firing rates account for distractor 
effects on mnemonic accuracy in a visuo-spatial working memory task. Biological 
Cybernetics, 96(4): 407-419.  

 
 

Westerberg H, Jacobaeus H, Hirvikoski T, Clevberger P, Ostensson ML, Bartfai A, 
Klingberg T (2007) Computerized working memory training after stroke - a pilot study. 
Brain Injury, 21(1): 21-29.  

 
 

Macoveanu J, Klingberg T, Tegnér J (2006) A biophysical model of multiple-item 
working memory: a computational and neuroimaging study. Neuroscience, 141(3): 
1611-1618.  

 
 

Klingberg T (2006) Development of a superior frontal-intraparietal network for visuo-
spatial working memory. Neuropsychologia, 44(11): 2171-2177.  

 
 

Klingberg T, Fernell E, Olesen P, Johnson M, Gustafsson P, Dahlström K, Gillberg CG, 
Forssberg H, Westerberg H (2005) Computerized training of working memory in 
children with ADHD – a randomized, controlled trial. Journal of the American 
Academy of Child and Adolescent Psychiatry, 44(2): 177-186.  

 
 

Nagy Z, Lindström K, Westerberg H, Skare S, Andersson J, Hallberg B, Lagercrantz H, 
Klingberg T, Fernell E (2005) Diffusion tensor imaging on teenagers, born at term with 
moderate hypoxic-ischemic encephalopathy. Pediatric Research, 58(5): 936-940.  

 
 

Nagy Z, Westerberg H, Klingberg T (2004) Maturation of white matter is associated 
with the development of cognitive functions during childhood. Journal of Cognitive 
Neuroscience, 16(7): 1227-1233.  

 
 

Westerberg H, Hirvikoski T, Forssberg H, Klingberg, T (2004) Visuo-spatial working 
memory span: a sensitive measure of cognitive deficits in children with ADHD. Child 
Neuropsychology, 10(3): 155-161.  

 
 

Olesen P, Westerberg H, Klingberg T (2004) Increased prefrontal and parietal brain 
activity after training of working memory. Nature Neuroscience, 7(1): 75-79. 

 
 

Olesen P, Nagy Z, Westerberg H, Klingberg T (2003) Combined analysis of DTI and fMRI 
data reveals a joint maturation of white and grey matter in a fronto-parietal network. 
Cognitive Brain Research, 18(1): 48-57.  

 
 

Nagy Z, Westerberg H, Skare S, Andersson JL, Fernell E, Holmberg K, Böhm B, 
Forssberg H, Lagercrantz H, Klingberg T (2003) Preterm children have disturbances of 
white matter at 11 years of age as shown by diffusion tensor imaging. Paediatric 
Research, 54(5): 672-679.  

 
 

Klingberg T, Forssberg H, Westerberg H (2002) Training of Working Memory in 
Children with ADHD. Journal of Clinical and Experimental Neuropsychology, 24(6): 
781-791.  

 
 

Klingberg T, Forssberg H, Westerberg H (2002) Increased brain activity in frontal and 
parietal cortex underlies the development of visuospatial working memory capacity 
during childhood. Journal of Cognitive Neuroscience, 14(1): 1-10.  

 
 

http://www.klingberglab.se/pub/F.Edin(2007).pdf
http://www.klingberglab.se/pub/Westerberg2007b.pdf
http://www.klingberglab.se/pub/Olesen2006.pdf
http://www.klingberglab.se/pub/Edin2007.pdf
http://www.klingberglab.se/pub/Macoveanu2007.pdf
http://www.klingberglab.se/pub/Westerberg2007.pdf
http://www.klingberglab.se/pub/Macoveanu2006.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/Klingberg2006.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/CompTrainWM.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/DTIencephalopaty.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/MaturationWhiteMatter.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/vsWMspan.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/IncreasedPrefrotalActivityWMtraining.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/DTIfMRI.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/PretermWhiteMatterDTI.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/TrainingWMChildrenADHD.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/IncreasedBrainActivitydevVsWM.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
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Klingberg T, Hedehus M, Temple E, Salz T, Gabrieli JDE, Moseley ME, Poldrack RA 
(2000) Microstructure of Temporo-Parietal White Matter as a Basis for Reading Ability 
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Klingberg T, (2000) Limitations in information processing in the human brain: 
neuroimaging of dual-task performance and working memory tasks. Progress in Brain 
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Research at Independent Institutions 

Click through the links below to see the published, presented, and ongoing studies about Cogmed Working Memory Training – as 
well as related studies – by the name of the Institution that conducted the research. 
 
Duke University  Pediatric cancer survivors and WM 
training 

 
Harvard University - Computer Training of Working 
Memory for Children with ADHD: A School-Based 
Feasibility Pilot Study 
 
Indiana University - Feasibility and efficacy of working 
memory training in children with cochlear implants 

 
New York University - A randomized controlled of two 
forms of computerized working memory training in ADHD 
 
Ohio State University - A Controlled Trial of Working 
Memory Training for Children and Adolescents with ADHD 
 
Queens College, City University of New York - WM training 
and behavioral interventions 
 

Stanford University - Impact of computerized cognitive 

training on working memory, fluid intelligence, and science 
achievement 
 
Temple University - A pilot study of effectiveness of a 
working memory intervention for improving acquisition of 
math facts 
 
University Hospital Linköping - Training of WM for adults 
with acquired brain injury 
 
University of Notre Dame - Working Memory Training for 
Early Adolescents with ADHD 
 

University of Southampton - Working Memory training to 
improve academic achievement and reduce anxiety 
 
University of Toronto - Effects of a computerized working 
memory training program on attention, working memory, 
and academics in adolescents with severe ADHD/LD 

 
University of York - Adaptive training leads to sustained 
enhancement of poor working memory in children 

http://www.cogmed.com/category/color-bar/research/collaborators
http://www.cogmed.com/pediatric-cancer-survivors-and-wm-training
http://www.cogmed.com/pediatric-cancer-survivors-and-wm-training
Computer%20Training%20of%20Working%20Memory%20for%20Children%20with%20ADHD:%20A%20School-Based%20Feasibility%20Pilot%20Study
Computer%20Training%20of%20Working%20Memory%20for%20Children%20with%20ADHD:%20A%20School-Based%20Feasibility%20Pilot%20Study
Computer%20Training%20of%20Working%20Memory%20for%20Children%20with%20ADHD:%20A%20School-Based%20Feasibility%20Pilot%20Study
http://www.cogmed.com/feasibility-and-efficacy-of-wm-training-in-children-with-cochlear-implants
http://www.cogmed.com/feasibility-and-efficacy-of-wm-training-in-children-with-cochlear-implants
http://www.cogmed.com/training-of-visuo-spatial-working-memory-improves-behavior-in-kids-with-adhd
http://www.cogmed.com/training-of-visuo-spatial-working-memory-improves-behavior-in-kids-with-adhd
http://www.cogmed.com/category/color-bar/research/ohio-state-university
http://www.cogmed.com/category/color-bar/research/ohio-state-university
http://www.cogmed.com/category/color-bar/research/ohio-state-university
http://www.cogmed.com/category/color-bar/research/ohio-state-university
http://www.cogmed.com/ohio-state-studies-working-memory-training-for-kids-and-teens-with-adhd
http://www.cogmed.com/ohio-state-studies-working-memory-training-for-kids-and-teens-with-adhd
http://www.cogmed.com/impact-of-computerized-cognitive-training-on-working-memory-fluid-intelligence-and-science-achievement
http://www.cogmed.com/impact-of-computerized-cognitive-training-on-working-memory-fluid-intelligence-and-science-achievement
http://www.cogmed.com/impact-of-computerized-cognitive-training-on-working-memory-fluid-intelligence-and-science-achievement
http://www.cogmed.com/temple-researchers-examine-use-of-working-memory-training-to-boost-math-scores
http://www.cogmed.com/temple-researchers-examine-use-of-working-memory-training-to-boost-math-scores
http://www.cogmed.com/temple-researchers-examine-use-of-working-memory-training-to-boost-math-scores
http://www.cogmed.com/training-of-wm-for-adults-with-acquired-brain-injury
http://www.cogmed.com/training-of-wm-for-adults-with-acquired-brain-injury
http://www.cogmed.com/independent-researchers-at-notre-dame-validate-the-benefits-of-working-memory-training
http://www.cogmed.com/independent-researchers-at-notre-dame-validate-the-benefits-of-working-memory-training
http://www.cogmed.com/working-memory-training-to-improve-academic-achievement-and-reduce-anxiety
http://www.cogmed.com/working-memory-training-to-improve-academic-achievement-and-reduce-anxiety
http://www.cogmed.com/renowned-working-memory-expert-to-study-effects-of-training-on-school-work
http://www.cogmed.com/renowned-working-memory-expert-to-study-effects-of-training-on-school-work
http://www.cogmed.com/renowned-working-memory-expert-to-study-effects-of-training-on-school-work
http://www.cogmed.com/adaptive-training-leads-to-sustained-enhancement-of-poor-working-memory-in-children
http://www.cogmed.com/adaptive-training-leads-to-sustained-enhancement-of-poor-working-memory-in-children
http://www.klingberglab.se/pub/ResourceModelExecutiveWM.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/MicrostructureTemp-ParDTI.pdf?Horde=89895af65fe631068bf1c42e5475bcfb
http://www.klingberglab.se/pub/LimitInfoProcessing.pdf?Horde=89895af65fe631068bf1c42e5475bcfb

