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The study is the first to link the size of specific brain structures to a person’s response to interventions, the researchers said. The work also
identifies brain regions that appear to play a more central role in supporting fluid intelligence than was previously understood.

The study included 424 people, all of whom scored within the normal range on tests of intelligence. Participants were randomly assigned to
one of three intervention groups or an active control group. One intervention involved aerobic exercise; another combined exercise and
cognitive training; and a third consisted of mindfulness training, exercise and cognitive training. People in the active control group engaged
in visual search tasks over the course of the 16-week study.

At the beginning and end of the study, the scientists tested participants’ fluid intelligence, the ability to solve unfamiliar tests of logic and
spatial reasoning. A subset of randomly selected participants also underwent MRI brain imaging.

“We wanted to know whether structural brain attributes predicted an individual's response to intervention, as measured by improvement on
tests of fluid intelligence,” said University of lllinois psychology professor Aron Barbey, who led the research with Wayne State University
psychology professor Ana Daugherty.

The researchers used scientifically validated methods to determine the relative volumes of several brain structures that previous studies
have implicated in fluid intelligence.

Their analyses revealed that some individuals in each intervention group did better than others on tests of fluid intelligence at the beginning
and end of the intervention and benefited from the training more than others. This group of 71 individuals also shared specific brain
attributes that distinguished them from the other participants.

“We had enough people who showed this pattern that the statistical analysis actually identified them as a group, regardless of the
intervention group they were in,” Daugherty said.

The size of several brain structures - some of which are known to be closely associated with fluid intelligence - was larger in these
participants than for everyone else in the study, with the exception of two regions that were smaller: the middle frontal insula and
parahippocampal cortex.

“We noticed that, independent of the activity they were engaged in, some people were improving and some were not improving on
measures of fluid intelligence,” Daugherty said. “And then there were some people who were actually getting worse over the course of the
intervention.”

The findings address an ongoing problem in cognitive intervention studies, Barbey said.

“Historically, research in the psychological and brain sciences has sought to develop interventions to enhance cognitive performance and to
promote brain health,” Barbey said. “But these efforts have largely been unsuccessful.”

This failure might be the result of scientists’ one-size-fits-all approach, he said.
“If we assume that we all solve problems in a similar way, then it's reasonable to expect that everyone will benefit from the same types of
instruction or cognitive training,” Barbey said. “Research suggests otherwise, however. We each have unique characteristics that shape our

cognitive abilities and influence whether we will benefit from specific forms of training.”

The researchers focused on brain regions that are known to be important for fluid intelligence. But they were surprised that two structures
in the brain - the parahippocampal cortex and the caudate nucleus - were so strongly linked to improvement on tests of fluid intelligence.

“We found evidence that these regions, in particular, distinguished people who had the highest response following our intervention from the
other participants,” Daugherty said. “These regions are responsible for visual-spatial abilities and the ability to use memory in the process of
reasoning.”

The findings suggest these abilities may be more closely related to fluid intelligence than previously thought, she said.

The researchers began the study with a central question, Barbey said.

“Can we measure differences in the brain to predict who is most likely to benefit from an intervention? And the answer is: Yes, we can,” he
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the individual across the lifespan.”
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In this article, we explore how pharmaceutical companies have started to embrace a more collaborative way of working as part of a
movement to help overcome some of the challenges the industry is facing.
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The reward pathway of the brain causes feelings of happiness but is also involved in behavioral disorders like schizophrenia and
addiction. A breakthrough study by scientists in Japan has now identified the role of a protein called Npas4 in the reward pathway,
mediated by the well-known proteins MAPK and CBP, opening doors to potential therapies for associated disorders.
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After finding that drugs that reduced drug inflammation also reversed dementia in mice, scientists propose that the memory loss of
aging is due to a leaky blood-brain barrier.

READ MORE » (/NEUROSCIENCE/NEWS/DRUGS-THAT-QUELL-BRAIN-INFLAMMATION-ALSO-REVERSE-DEMENTIA-IN-MOUSE-MODEL-328039)

To personalize the content you see on Technology Networks homepage, Log In or Subscribe for Free

! (/TN/ACCOUNT) ” (/TN/JOIN) !

https://www.technologynetworks.com/neuroscience/news/brain-structure-size-linked-to-fluid-intelligence-328023 4/9


https://www.technologynetworks.com/neuroscience/news/reward-circuit-protein-could-underlie-addiction-suggests-mouse-study-328060
https://www.technologynetworks.com/neuroscience/news/reward-circuit-protein-could-underlie-addiction-suggests-mouse-study-328060
https://www.technologynetworks.com/neuroscience/news
https://www.technologynetworks.com/neuroscience/news/reward-circuit-protein-could-underlie-addiction-suggests-mouse-study-328060
https://www.technologynetworks.com/neuroscience/news/drugs-that-quell-brain-inflammation-also-reverse-dementia-in-mouse-model-328039
https://www.technologynetworks.com/neuroscience/news/drugs-that-quell-brain-inflammation-also-reverse-dementia-in-mouse-model-328039
https://www.technologynetworks.com/neuroscience/news
https://www.technologynetworks.com/neuroscience/news/drugs-that-quell-brain-inflammation-also-reverse-dementia-in-mouse-model-328039
https://www.technologynetworks.com/tn/account
https://www.technologynetworks.com/tn/join

12/5/2019 Brain Structure Size Linked to Fluid Intelligence | Technology Networks

RELATED CONTENT

. =
ol — \'\\
/N T
o e 2 & |
® ’ A A Py

S |

(/neuroscience/application-notes/neuroinflammation-research-solutions-with-htrf-assays-328076)
Neuroinflammation Research Solutions With HTRF Assays

(/neuroscience/application-notes/neuroinflammation-research-solutions-with-htrf-assays-328076)

APPLICATION NOTE |(/neuroscience/application-notes)

READ MORE» (/NEUROSCIENCE/APPLICATION-NOTES/NEUROINFLAMMATION-RESEARCH-SOLUTIONS-WITH-HTRF-ASSAYS-328076)

(/neuroscience/ebooks/the-specacular-world-of-aquatic-organisms-327895)
The Spectacular World of Aquatic Organisms

(/neuroscience/ebooks/the-specacular-world-of-aquatic-organisms-327895)

(/neuroscience/ebooks)

READ MORE» (/NEUROSCIENCE/EBOOKS/THE-SPECACULAR-WORLD-OF-AQUATIC-ORGANISMS-327895)

https://www.technologynetworks.com/neuroscience/news/brain-structure-size-linked-to-fluid-intelligence-328023 5/9


http://go.technologynetworks.com/subscribe-to-nnr-newsletter
https://www.technologynetworks.com/neuroscience/application-notes/neuroinflammation-research-solutions-with-htrf-assays-328076
https://www.technologynetworks.com/neuroscience/application-notes/neuroinflammation-research-solutions-with-htrf-assays-328076
https://www.technologynetworks.com/neuroscience/application-notes
https://www.technologynetworks.com/neuroscience/application-notes/neuroinflammation-research-solutions-with-htrf-assays-328076
https://www.technologynetworks.com/neuroscience/ebooks/the-specacular-world-of-aquatic-organisms-327895
https://www.technologynetworks.com/neuroscience/ebooks/the-specacular-world-of-aquatic-organisms-327895
https://www.technologynetworks.com/neuroscience/ebooks
https://www.technologynetworks.com/neuroscience/ebooks/the-specacular-world-of-aquatic-organisms-327895

12/5/2019 Brain Structure Size Linked to Fluid Intelligence | Technology Networks

(/neuroscience/lists/the-neuroscience-roundup-112219-327551)
The Neuroscience Roundup - 11/22/19

(/neuroscience/lists/the-neuroscience-roundup-112219-327551)

LIST [ (/neuroscience/lists)

READ MORE» (/NEUROSCIENCE/LISTS/THE-NEUROSCIENCE-ROUNDUP-112219-327551)

Tips To:

HeEL P

HANDLE

HANGOVE R

(/neuroscience/coffee-break-videos/the-scientific-hangover-cure-328100)
The Scientific Hangover Cure
(/neuroscience/coffee-break-videos/the-scientific-hangover-cure-328100)

(/neuroscience/coffee-break-videos)

https://www.technologynetworks.com/neuroscience/news/brain-structure-size-linked-to-fluid-intelligence-328023 6/9


https://www.technologynetworks.com/neuroscience/lists/the-neuroscience-roundup-112219-327551
https://www.technologynetworks.com/neuroscience/lists/the-neuroscience-roundup-112219-327551
https://www.technologynetworks.com/neuroscience/lists
https://www.technologynetworks.com/neuroscience/lists/the-neuroscience-roundup-112219-327551
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsv0MAgUajVYggTOOEzk1hn5HjbNGCpqsRu11nNtBv0Dk7TG0lGVHndixqMYhwtqp-_Q_ZbGcqkorI_o5lXd1u-IIoi0G6tAqbgb8oV8XRSQ1CL7dNsYD7E85FK8_eDE5gUSqkVKoJwDTZVOfRWWdo8AgnuxWfOuXiaHpDzFG254xR0PYHPnbZiLMCdYJjbgurCD4tBA3QFodnH2tKSr0aJ6x3tnl8ib-uRVS0Gp8KOYS8Fh6B1ygtg0pfVCg2JvVheEbTcogM5KFPN-EKnh1OXn-L8iYadJodH-O2eVQErkpHI&sig=Cg0ArKJSzBTSPsmwdLXt&adurl=https://www.fishersci.co.uk/gb/en/promotions/lsg-super-savings-your-lab-heroes.html&nx=CLICK_X&ny=CLICK_Y
https://www.technologynetworks.com/neuroscience/coffee-break-videos/the-scientific-hangover-cure-328100
https://www.technologynetworks.com/neuroscience/coffee-break-videos/the-scientific-hangover-cure-328100
https://www.technologynetworks.com/neuroscience/coffee-break-videos

12/5/2019 Brain Structure Size Linked to Fluid Intelligence | Technology Networks

WATCH NOW » (/NEUROSCIENCE/COFFEE-BREAK-VIDEOS/THE-SCIENTIFIC-HANGOVER-CURE-328100)

A\

3

(/neuroscience/application-notes/neuroinflammation-research-solutions-with-htrf-assays-328076)
Neuroinflammation Research Solutions With HTRF Assays

(/neuroscience/application-notes/neuroinflammation-research-solutions-with-htrf-assays-328076)

APPLICATION NOTE |(/neuroscience/application-notes)

READ MORE » (/NEUROSCIENCE/APPLICATION-NOTES/NEUROINFLAMMATION-RESEARCH-SOLUTIONS-WITH-HTRF-ASSAYS-328076)

CARLOTTAS FACE

(/neuroscience/videos/carlottas-face-one-womans-story-of-overcoming-face-blindness-with-art-328047)
Carlotta's Face: One Woman's Story of Overcoming Face Blindness With Art

(/neuroscience/videos/carlottas-face-one-womans-story-of-overcoming-face-blindness-with-art-328047)

VIDEO | (/neuroscience/videos)

WATCH NOW » (/NEUROSCIENCE/VIDEOS/CARLOTTAS-FACE-ONE-WOMANS-STORY-OF-OVERCOMING-FACE-BLINDNESS-WITH-ART-328047)

https://www.technologynetworks.com/neuroscience/news/brain-structure-size-linked-to-fluid-intelligence-328023 7/9


https://www.technologynetworks.com/neuroscience/coffee-break-videos/the-scientific-hangover-cure-328100
https://www.technologynetworks.com/neuroscience/application-notes/neuroinflammation-research-solutions-with-htrf-assays-328076
https://www.technologynetworks.com/neuroscience/application-notes/neuroinflammation-research-solutions-with-htrf-assays-328076
https://www.technologynetworks.com/neuroscience/application-notes
https://www.technologynetworks.com/neuroscience/application-notes/neuroinflammation-research-solutions-with-htrf-assays-328076
https://www.technologynetworks.com/neuroscience/videos/carlottas-face-one-womans-story-of-overcoming-face-blindness-with-art-328047
https://www.technologynetworks.com/neuroscience/videos/carlottas-face-one-womans-story-of-overcoming-face-blindness-with-art-328047
https://www.technologynetworks.com/neuroscience/videos
https://www.technologynetworks.com/neuroscience/videos/carlottas-face-one-womans-story-of-overcoming-face-blindness-with-art-328047

12/5/2019 Brain Structure Size Linked to Fluid Intelligence | Technology Networks

(/neuroscience/news/mouse-study-shows-that-gut-proteins-can-drive-ms-like-inflammation-328037)
Mouse Study Shows That Gut Proteins Can Drive MS-like Inflammation

(/neuroscience/news/mouse-study-shows-that-gut-proteins-can-drive-ms-like-inflammation-328037)

@l (/neuroscience/news) ® Dec 05, 2019

READ MORE » (/NEUROSCIENCE/NEWS/MOUSE-STUDY-SHOWS-THAT-GUT-PROTEINS-CAN-DRIVE-MS-LIKE-INFLAMMATION-328037)

(/neuroscience/news/to-get-more-oxygen-to-the-brain-just-breathe-328029)
To Get More Oxygen to the Brain, Just Breathe

(/neuroscience/news/to-get-more-oxygen-to-the-brain-just-breathe-328029)

@l (/neuroscience/news) @ Dec 05, 2019

READ MORE » (/NEUROSCIENCE/NEWS/TO-GET-MORE-OXYGEN-TO-THE-BRAIN-JUST-BREATHE-328029)

https://www.technologynetworks.com/neuroscience/news/brain-structure-size-linked-to-fluid-intelligence-328023 8/9


https://www.technologynetworks.com/neuroscience/news/mouse-study-shows-that-gut-proteins-can-drive-ms-like-inflammation-328037
https://www.technologynetworks.com/neuroscience/news/mouse-study-shows-that-gut-proteins-can-drive-ms-like-inflammation-328037
https://www.technologynetworks.com/neuroscience/news
https://www.technologynetworks.com/neuroscience/news/mouse-study-shows-that-gut-proteins-can-drive-ms-like-inflammation-328037
https://www.technologynetworks.com/neuroscience/news/to-get-more-oxygen-to-the-brain-just-breathe-328029
https://www.technologynetworks.com/neuroscience/news/to-get-more-oxygen-to-the-brain-just-breathe-328029
https://www.technologynetworks.com/neuroscience/news
https://www.technologynetworks.com/neuroscience/news/to-get-more-oxygen-to-the-brain-just-breathe-328029

12/5/2019

Brain Structure Size Linked to Fluid Intelligence | Technology Networks

(/neuroscience/news/a-genetic-network-sheds-light-on-the-evolution-of-the-modern-human-face-328027)
A Genetic Network Sheds Light on the Evolution of the Modern Human Face

(/neuroscience/news/a-genetic-network-sheds-light-on-the-evolution-of-the-modern-human-face-328027)

@l (/neuroscience/news) ® Dec 05, 2019

READ MORE » (/NEUROSCIENCE/NEWS/A-GENETIC-NETWORK-SHEDS-LIGHT-ON-THE-EVOLUTION-OF-THE-MODERN-HUMAN-FACE-328027)

(/NEUROSCIENCE/ABOUT-US)

(/NEUROSCIENCE/CONTACT-US)
(/NEUROSCIENCE/FAQ)
(/NEUROSCIENCE/TERMS-CONDITIONS)

(/NEUROSCIENCE)
(/NEUROSCIENCE/ARTICLES)
(/NEUROSCIENCE/NEWS)
(/NEUROSCIENCE/PRODUCTS)
(/NEUROSCIENCE/VIDEOS)
(/NEUROSCIENCE/EVENTS)
(/TN/EVENTS/SUBMIT)

(/NEUROSCIENCE/MEET-THE-TEAM)

(HTTPS://ADVERTISERS. TECHNOLOGYNETWORKS.COM/)

(/NEUROSCIENCE/POSTERS)
(/NEUROSCIENCE/APPLICATION-NOTES)
(/NEUROSCIENCE/WHITE-PAPERS)
(/NEUROSCIENCE/WEBINARS)
(/NEUROSCIENCE/BLOG)
(/TN/JOIN)

(/NEUROSCIENCE/SHARE-YOUR-RESEARCH)

(/NEUROSCIENCE/WRITE-FOR-US)

(/NEUROSCIENCE/CAREERS)

(/neuroscience/privacy)

(/neuroscience/cookies)

(/neuroscience/copyright)

https://www.technologynetworks.com/neuroscience/news/brain-structure-size-linked-to-fluid-intelligence-328023 9/9


https://www.technologynetworks.com/neuroscience/news/a-genetic-network-sheds-light-on-the-evolution-of-the-modern-human-face-328027
https://www.technologynetworks.com/neuroscience/news/a-genetic-network-sheds-light-on-the-evolution-of-the-modern-human-face-328027
https://www.technologynetworks.com/neuroscience/news
https://www.technologynetworks.com/neuroscience/news/a-genetic-network-sheds-light-on-the-evolution-of-the-modern-human-face-328027
https://www.technologynetworks.com/neuroscience/about-us
https://www.technologynetworks.com/neuroscience/contact-us
https://www.technologynetworks.com/neuroscience/faq
https://www.technologynetworks.com/neuroscience/terms-conditions
https://www.technologynetworks.com/neuroscience/meet-the-team
https://advertisers.technologynetworks.com/
https://www.technologynetworks.com/neuroscience
https://www.technologynetworks.com/neuroscience/articles
https://www.technologynetworks.com/neuroscience/news
https://www.technologynetworks.com/neuroscience/products
https://www.technologynetworks.com/neuroscience/videos
https://www.technologynetworks.com/neuroscience/events
https://www.technologynetworks.com/neuroscience/posters
https://www.technologynetworks.com/neuroscience/application-notes
https://www.technologynetworks.com/neuroscience/white-papers
https://www.technologynetworks.com/neuroscience/webinars
https://www.technologynetworks.com/neuroscience/blog
https://www.technologynetworks.com/tn/join
https://www.technologynetworks.com/tn/events/submit
https://www.technologynetworks.com/neuroscience/share-your-research
https://www.technologynetworks.com/neuroscience/write-for-us
https://www.technologynetworks.com/neuroscience/careers
https://www.technologynetworks.com/neuroscience/privacy
https://www.technologynetworks.com/neuroscience/cookies
https://www.technologynetworks.com/neuroscience/copyright

