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STORY AT-A-GLANCE

> Hidden fat stored deep inside organs, especially the pancreas and abdomen, links to
brain shrinkage, cognitive decline, and a higher risk of neurologic disease even when your

weight looks normal

> An MRI-based study of 25,997 adults found that fat distribution patterns inside the body
predict brain aging and cognitive outcomes more strongly than body mass index (BMI)

alone

> People with high pancreatic fat showed around 30% fat concentration in the pancreas,
which was up to six times higher than lean individuals and tied to extensive gray matter

loss

> The “skinny fat” profile involved high internal abdominal fat despite only moderate BMI,

with men showing the steepest decline in brain volume and slower thinking speed

> Simple metabolic assessments like fasting insulin, HOMA-IR, CRP, lipid profiles, and
waist-based ratios offer practical ways to detect hidden risks early, before obvious

symptoms appear

When most people think about body fat, they picture the number on the scale. The
assumption is straightforward: lose a few pounds, hit a "healthy" body mass index (BMI),
and you're in the clear. But what if the real issue isn't simply how much fat you carry?

What if the bigger problem is where that fat is stored?
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Recent research reveals that certain fat patterns, especially fat stored deep inside
organs, may be quietly reshaping your brain's future, driving shrinkage, cognitive decline,
and even neurological disease. In other words, the fat you can't see may be doing more
harm than the fat you can. Let's explore exactly how these internal fat patterns are

linked to brain aging and what you can do about it.

Brain Scan Study Reveals Why Fat Location Patterns Matter for
Your Health

A new study published in Radiology, the official journal of the Radiological Society of
North America (RSNA), sought to uncover how different fat storage patterns inside the
body affect the brain. Conducted by a team from the Affiliated Hospital of Xuzhou
Medical University in Xuzhou, China, what sets this research apart from previous
research on the link between obesity and brain and cognitive health is that it highlights
the unique risks tied to specific patterns of fat distribution in the body.’

* The study involved 25,997 participants — The subjects were between the ages of
37 and 73 with an average age of 55, and were drawn from the UK Biobank
database, a large-scale resource that includes genetic data, lifestyle information,
and advanced imaging results. In addition to their usual medical health records, the

participants have also undergone:

> Full-body magnetic resonance imaging (MRI) scans, which allowed

researchers to measure fat in specific organs and tissues

o Brain MRI scans, providing detailed images of brain volume and structural

integrity

o Cognitive testing, which measured thinking speed, memory, reasoning, and

overall mental performance

This combination of data allowed the researchers to compare what was happening

inside the body with what was happening inside the participants' brain.


https://articles.mercola.com/sites/articles/archive/2025/10/27/hidden-fat-visceral-liver-bmi-heart-health.aspx

* The researchers looked at different fat locations in the body — Using MRIs, they
measured fat stored in multiple specific areas, including the liver, pancreas, deep
abdominal fat (visceral fat), subcutaneous fat (fat under the skin), fat inside skeletal

muscles and pericardial fat, which surrounds the heart.

This matters because fat stored in different places does not behave the same way
biologically. While some are relatively harmless, others are highly active metabolically
and can contribute to inflammation, insulin resistance, and organ stress. As noted by Kai
Liu, MD, Ph.D., an associate professor in The Affiliated Hospital's Department of
Radiology and one of the study authors:

"Our work leveraged MRI's ability to quantify fat in various body compartments,
especially internal organs, to create a classification system that's data-driven
instead of subjective. The data-driven classification unexpectedly discovered

two previously undefined fat distribution types that deserve greater attention.™

The 2 Hidden Fat Types That Quietly Damage Your Brain

Your body has its own "fat signature" — in fact, everyone stores fat differently. Some
store more fat in the abdomen, others in organs, and others under the skin. To identify
these patterns, the researchers used what's called a latent profile analysis (LPA), a
computer-based method that looks at complex data and identifies groups of people who

share similar fat signatures, even if they are not obvious at first glance.

Think of it like facial recognition software for body fat patterns — the algorithm groups
people with similar internal fat "fingerprints” together. Using the LPA method, the
researchers were able to identify six clear body fat profiles. These profiles appeared
consistently in both male and female participants:3*

1. Pancreatic-predominant fat — High amounts of fat stored in the pancreas;
considered a marker of ectopic fat (fat stored in organs where it doesn't belong).



2. Liver-predominant fat — High amounts of fat stored in the liver, often linked with

fatty liver disease and insulin resistance.

3. Skinny-fat pattern — Moderate BMI, but high fat stored deep inside the abdomen

and organs. It represents "hidden obesity" despite normal weight.

4. Balanced high fat — Higher fat levels across most body depots, meaning fat is more

evenly distributed rather than concentrated in one organ.

5. Balanced low fat — Generally lower fat levels across depots and is healthier than

the high-fat profiles.

6. Lean profile — Lowest fat levels overall, and is used as the benchmark comparison

group.

While all six profiles existed in both men and women, two patterns stood out as
particularly alarming for brain health — neither of which would necessarily be flagged by

a standard scale or BMI calculator:

* The pancreatic-predominant type had extensive brain shrinkage — Those who
belong in this group had a proton density fat fraction — a precise MRI-based
measurement that reveals the percentage of fat within tissue — of around 30% in
the pancreas, which was two to three times higher than other groups, and up to six

times higher than lean individuals.

These individuals also had the most extensive loss in gray matter. This refers to the
brain's processing centers, where memory formation, emotional regulation, and
movement control actually happen. This profile was associated with worse
outcomes for both men and women, with men showing more marked deterioration
in processing speed and women experiencing greater declines in memory-related

areas.



» Why does pancreatic fat specifically threaten the brain? When fat infiltrates the
pancreas, it disrupts insulin production and secretion at the source. This matters
because neurons are highly dependent on steady glucose delivery and insulin
signaling — insulin helps brain cells absorb energy, form memories, and survive
stress. When pancreatic fat impairs these processes, brain cells become energy-

starved and more vulnerable to damage over time

What's interesting is that these people didn't have unusually high fat in the liver,
which is the organ typically flagged in routine medical exams. This makes

pancreatic fat a silent but serious risk factor that often flies under the radar.

The skinny-fat type had the steepest decline in brain volume — Individuals in this
group had high amounts of internal fat stored almost everywhere except the liver
and pancreas. But despite carrying significant fat in their abdomen and other key
areas, these individuals had an average BMI that ranked only fourth out of the six
groups. Basically, they didn't look significantly overweight, but the distribution of fat

in their body told a very different — and dangerous — story.

Men in this group had the steepest decline in brain volume among all six profiles.
They also had higher incidence of neurological symptoms like impaired
concentration and decreased problem-solving ability. Their white matter, the
communication cables that connect different brain regions, showed more water
content, a sign of inflammation and degeneration. These changes contribute to
slower reaction times, memory lapses, and increased risk for stroke and mood

disorders.

To clarify the distinction: While the pancreatic-predominant group showed the most
gray matter loss, skinny-fat men showed the steepest overall decline in total brain
volume — suggesting that widespread internal fat distribution may be even more

damaging to overall brain structure than fat concentrated in a single organ.



When the researchers compared the high-risk profiles to the "lean" reference group, they
found dramatic differences in cortical volume, which is the outer layer of the brain
associated with complex thought and planning. These groups both had significantly
lower volumes across multiple brain regions, even after adjusting for age, sex, and BMI.
This suggests the impact is driven by where fat is located rather than how much fat a

person has overall.

Recognizing the risks linked to specific fat distribution patterns can enable health care
providers to offer more personalized treatment and support patients in protecting long-
term brain health. "Brain health is not just a matter of how much fat you have, but also
where it goes,' Liu said.®

The Link Between Fat Patterns and Brain Damage

While brain shrinkage is a major warning sign, it is not the only way that poor metabolic
health can affect the brain. Hence, the researchers didn't stop at measuring brain size
alone — they also took a closer look at markers of brain injury and deterioration. These
are subtle changes that can appear long before someone develops noticeable memory

problems.

* Looking beyond brain volume — The brain is made up of complex networks of
tissue that allow different regions to communicate. Even small disruptions in these
networks can interfere with thinking, mood, and long-term neurologic health. To
explore this, the researchers focused on a key MRI finding known as white matter
hyperintensities. These are bright spots that appear on certain brain MRI scans to

indicate scarring.

Although they sound technical, they are actually a fairly common and important
marker in brain aging research. These areas often suggest issues such as small
blood vessel damage leading to poor oxygen delivery, inflammation, aging-related

wear, and tear and reduced brain wiring integrity.
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» High-risk profiles had higher levels of white matter hyperintensity — Compared
with participants in the lean profile, the individuals that belonged in this group had
more signs of structural injury in their brain scans. This suggests that unhealthy fat
distribution may affect the brain by damaging the brain's internal wiring and blood

vessel health.

* They also scored lower on cognitive tests — These include tests that measured
reasoning skills, memory, and processing speed. In the skinny fat group, males
performed significantly worse on fluid intelligence tests and took longer to

complete tasks requiring rapid thinking and attention.

For example, psychomotor speed (how quickly someone responds to visual cues)
was slower in both high-risk groups. Meanwhile, those with high pancreatic fat
levels had a notably reduced ability to recall information and process new ideas.

» High-risk groups also have a higher risk of neurologic and psychiatric disorders —
Perhaps the most alarming part of the study was that these fat patterns were also
linked to a higher likelihood of neurologic and psychiatric disorders. Compared with
the lean benchmark group, individuals in pancreatic-fat and skinny-fat patterns
showed higher rates of anxiety disorders, depressive episodes, stroke, and epilepsy
(particularly among women with high pancreatic fat).¢

The findings of this study challenge the traditional way we think about obesity. It is not
simply the number on the scale that matters most, but the body's internal metabolic
state — where fat is accumulating, how organs are functioning, and whether

inflammation and insulin resistance are quietly developing beneath the surface.

In addition, the brain is deeply connected to this metabolic environment. Ultimately,
protecting its long-term function will require looking beyond BMI and taking a more
complete view of health — recognizing that the brain and body are not separate systems,

but are deeply intertwined.

Monitor Your Fat Profile with the Right Tools



While the featured study uses MRIs to identify internal fat patterns, this may not be
practical for everyone, as these imaging scans are expensive. The good news is there
are smart, accessible, and practical ways to get insight into your metabolic health.

* Don't rely on BMI — Doctors and researchers have relied heavily on BMI to assess
weight, but it is not an accurate tool. If your doctor is still using it as the main guide,

ask for more precise evaluations.

Blood tests such as fasting insulin, Homeostatic Model Assessment of Insulin
Resistance (HOMA-IR, which measures insulin resistance), C-reactive protein (CRP,
an inflammation marker), and a full lipid profile are easy to run and tell a much

clearer story.

Add a body composition scan or dual-energy X-ray absorptiometry (DEXA) scans if
possible — it measures body composition with high precision and gives a picture of
fat vs. lean mass and where your fat is stored. This kind of knowledge empowers
you to track change before disease shows up.

 Pay attention to "normal" BMI, especially if you have abnormal symptoms —
Constant fatigue? Poor workout recovery? Brain fog? These are not normal signs of
aging. If your BMI looks normal but you're experiencing these symptoms, internal
fat buildup and poor metabolic health may be to blame, even if your doctor says

you're fine.

* The waist-to-hip ratio is a more reliable marker — To calculate it, divide your waist
measurement by your hip measurement (using the same unit, such as inches or
centimeters). Once you have the number, you can see how it lines up with risk

categories:

Waist-to-hip ratio Men Women

Ideal 0.8 0.7

Low risk <0.95 <0.8
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Waist-to-hip ratio Men Women

Moderate risk 0.96 t0 0.99 0.81to 0.84

High risk >1.0 >0.85

» Another option is the waist-to-height ratio — Divide your waist circumference by
your height, making sure both are in the same units. For example, if your waist
measures 32 inches and your height is 64 inches, your ratio is 0.50. For adults, a
healthy range is between 0.40 and 0.49. A value between 0.50 and 0.59 indicates
excess weight and an increased risk of metabolic and cardiovascular disease, while

0.60 or higher signals obesity and a significantly greater risk.”

For children, this same measure can provide helpful guidance. A waist-to-height
ratio below 0.46 is considered healthy between the ages of 6 and 18, while anything

higher points to an increased likelihood of obesity-related health concerns later in
life.

Ultimately, addressing obesity means going beyond BMI. It's not about the number — it's
about how and where fat accumulates, and whether it's silently compromising your

brain, metabolism, and long-term vitality.

To truly address the root cause of obesity and its related problems, shifting your focus
from simply losing weight to improving how your body functions is key. You can do this
by making dietary modifications (such as eliminating seed oils high in linoleic acid or
LA), building a consistent exercise routine that includes resistance training, and fixing

your nutrient deficiencies. For more information, read "Study Challenges the Current
Definition of Obesity."

Frequently Asked Questions (FAQs) About Hidden Fat and Brain
Health
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Q: What does it mean when fat is stored in the "wrong" places?

A: Fat stored deep inside organs like the pancreas or packed around the abdomen
behaves differently than fat under the skin. These hidden fat patterns link strongly to
brain shrinkage, faster brain aging, and cognitive decline, even if your weight looks

normal.

Q: Why doesn't BMI accurately reflect brain health risk?

A: BMI only measures weight relative to height. It does not show where fat is located
inside your body. The study found that internal fat distribution patterns predicted

neurological damage and cognitive decline more strongly than BMI categories.

Q: What is the pancreatic-predominant fat pattern, and why is it dangerous?

A: This pattern involves unusually high fat stored in the pancreas. Participants in
this group had around 30% fat concentration in the pancreas — up to six times
higher than lean individuals — and they showed extensive gray matter loss and

accelerated brain aging.

Q: What does "skinny fat" mean, and who is most at risk?

A: "Skinny fat" describes people who appear only moderately overweight or even
normal by BMI but carry excess internal abdominal fat and low muscle mass. Men in
this group showed the steepest decline in brain volume and slower cognitive

processing.

Q: How can you detect hidden fat risks without expensive MRI scans?



A: While MRIs provide the clearest picture, practical surrogate assessments include
fasting insulin, HOMA-IR scores, CRP inflammation markers, lipid profiles, body
composition scans, and simple waist-to-hip or waist-to-height ratios. These tools

help reveal metabolic risk long before obvious symptoms appear.
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