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STORY AT-A-GLANCE

> A study in overweight or obese sedentary young women found that moderate caffeine
doses increased fat burning during exercise, while the highest dose tested offered no
additional benefit

> Participants who consumed 3 mg/kg or 5 mg/kg of caffeine burned more fat during a 40-
minute workout than those who took a placebo, showing that a relatively small amount of

caffeine was enough to improve fat use

> The highest caffeine dose, 9 mg/kg, failed to increase fat oxidation and shifted the body
back toward burning more carbohydrates, demonstrating that more caffeine doesn’t

necessarily improve results

> Higher caffeine doses increased heart rate and blood pressure during exercise, while the

3 mg/kg dose enhanced fat burning without causing the same cardiovascular strain

> You can help improve your body's ability to use stored fat by combining moderate
caffeine intake with regular low-to-moderate intensity exercise, adequate carbohydrate

intake, sufficient protein, and consistent daily movement

You scoop a little extra pre-workout powder into the shaker or pour a second cup of
coffee before heading out the door, figuring the bigger jolt will help you burn more fat
once you start moving. It's an easy assumption to make. Caffeine is one of the most


https://www.mercola.com/forms/background.htm

widely used stimulants in the world, and its reputation as a fat-burning aid is well
earned. The logic seems to follow on its own: if a little caffeine helps your body tap into
stored fat during exercise, then more should help even more.

But that assumption deserves a closer look. Stimulants don't always reward you in
proportion to the dose, and your cardiovascular system has its own opinion about how
much is too much. Pushing caffeine higher and higher might do nothing extra for fat
burning while quietly taxing your heart and blood vessels in the process.

A study set out to find exactly where that line falls — whether stacking on more caffeine
actually improves how much fat your body burns during a workout, or whether there's a
point where the benefit stalls and the cost starts to climb. The answer reframes how

anyone trying to lose body fat should think about that pre-workout cup.

The Lowest Effective Dose Delivered the Best Trade-Off

For the study, published in the Journal of the International Society of Sports Nutrition,
researchers investigated whether different caffeine doses changed fat burning and
cardiovascular responses during exercise in overweight or obese sedentary female
college students.” Researchers recruited 11 women with an average age of 20 years and
compared a placebo against caffeine doses of 3, 5, and 9 milligrams (mg) per kilogram
(kg) of body weight.

After taking the capsules, participants rested for 60 minutes and then completed 40
minutes of treadmill exercise at their individual FATmax intensity, the pace at which their
bodies burned the greatest amount of fat for fuel. The goal was simple: determine
whether more caffeine actually improved fat use during exercise and identify the dose
that provided the greatest benefit with the fewest drawbacks.

» The participants represented a group that often struggles with fat loss — All of the
women were sedentary, exercised fewer than three times per week, and had body
fat percentages above 30%. Researchers selected this population because people

who carry excess body fat often have lower rates of fat oxidation during exercise.
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The results showed that caffeine at 3 mg/kg and 5 mg/kg significantly increased fat
oxidation compared to placebo, while the highest dose, 9 mg/kg, failed to provide
additional benefits. This means taking more caffeine didn't produce more fat
burning. Instead, the metabolic advantage appeared to level off once caffeine intake

exceeded a certain threshold.

The most impressive finding was what happened during exercise — Fat oxidation
steadily increased throughout the 40-minute workout in participants who consumed
3 mg/kg or 5 mg/kg of caffeine. Researchers found that total fat oxidation over the

entire exercise session was significantly higher in both groups than in the placebo
group.

Meanwhile, the 9 mg/kg dose produced no significant improvement over placebo. If
your goal is to encourage your body to rely more heavily on stored fat during
moderate exercise, this finding suggests that a moderate caffeine dose

outperforms an aggressive one.

Higher doses shifted the body away from the desired response — A moderate dose
also nudged the body to reach for fat instead of sugar. Carbohydrate oxidation —
how much sugar you burn for fuel — dropped significantly at 5 mg/kg compared to
placebo.

By contrast, the 9 mg/kg dose pushed carbohydrate oxidation back up and erased
much of the advantage seen with the moderate doses. This helps explain why more
caffeine did not translate into greater fat use. The body's fuel selection changed in a

less favorable direction when caffeine intake became excessive.?

The cardiovascular response revealed an important trade-off — Here the doses
parted ways. The 3 mg/kg dose improved fat oxidation while leaving heart rate and
blood pressure essentially unchanged. The 5 mg/kg and 9 mg/kg doses both raised
cardiovascular markers, with heart rate climbing significantly compared to placebo.
Blood pressure followed a similar pattern.
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Systolic blood pressure, the top number in a blood pressure reading, remained
elevated after exercise in participants taking 5 mg/kg and 9 mg/kg of caffeine.
Diastolic blood pressure, the bottom number, also increased with those larger

doses.

The 3 mg/kg dose improved fat oxidation without causing these significant
cardiovascular effects. For someone seeking a practical pre-workout strategy, that
distinction matters because it delivers the metabolic benefit without adding

unnecessary stress to the heart and blood vessels.

* Researchers explained why caffeine affects fat burning in the first place —
Caffeine blocks adenosine receptors in the body. Adenosine is a signaling molecule
that promotes relaxation and reduces cellular activity. When caffeine blocks those
receptors, levels of stimulatory hormones such as epinephrine rise. This activates
hormone-sensitive lipase, an enzyme that helps release fatty acids from stored
body fat.

Caffeine also boosts a cellular messenger called cyclic AMP, or cAMP, which acts
like a volume knob inside the cell, turning up how strongly the "release fat" signal
plays. Together, these actions increase the amount of fatty acids available to
working muscles during exercise.

Yet this study showed that once caffeine intake rises too high, those mechanisms
stop producing additional fat-burning benefits. That is why the researchers
concluded that 3 mg/kg offered the best balance between improved fat oxidation

and cardiovascular safety in this population.

Note: These findings come from a small, randomized study and from observational and

genetic research. Results may not apply to all individuals.

Use Caffeine as a Tool, Not a Crutch
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The study's biggest lesson isn't that caffeine burns fat. It's that the right dose matters.
The women who experienced the best balance of increased fat use and cardiovascular
safety didn't take the most caffeine. They used a moderate amount and paired it with the
right type of exercise. If your goal is to improve body composition, relying on ever-larger
doses of stimulants misses the real issue. Your body burns fat most effectively when

your exercise, nutrition, and recovery habits work together.

1. Exercise at an intensity where your body prefers fat as fuel — The participants
exercised at FATmax, the intensity where fat burning peaks. You don't need
laboratory equipment to apply this concept. For most people, FATmax feels like a
brisk walk or an easy-to-moderate pace where conversation remains comfortable. If
you finish every workout exhausted and gasping for air, you're often pushing past
the range where fat oxidation is highest. Consistency beats intensity when your goal

is greater fat use.

2. Use caffeine strategically and choose better coffee sources — The study found that
3 mg/kg of caffeine provided the best combination of increased fat oxidation and
cardiovascular safety. For a 150-pound person, that works out to roughly 200 mg of
caffeine. In the study, the capsule was taken roughly 45 to 60 minutes before
exercise — a reasonable guide if you and your doctor have decided caffeine is
appropriate for you.

In coffee terms, 200 mg is closer to two 8-ounce cups than one, though the actual
amount swings widely by bean, roast, and brew method — a strong cup can carry far
more than a weak one. More was not better. The highest dose failed to improve fat

burning and increased cardiovascular strain.

Treat caffeine like a precision tool instead of a challenge to see how much you can
tolerate. One caveat matters. The study's authors recommended this approach only
for people with no history of cardiovascular issues or heightened caffeine
sensitivity. If you have a heart condition, high blood pressure, or take blood pressure
medication, clear pre-workout caffeine with your doctor first.



Just as important as the dose is the source. | recommend choosing filtered coffee
over instant coffee; research has linked instant coffee to shorter telomeres,? the
protective caps on your chromosomes tied to healthy aging, and a higher risk of

certain eye diseases, associations that filtered coffee didn't share.*

Because coffee is one of the most heavily sprayed crops in the world, look for
certified organic or biodynamic beans whenever possible and brew from whole
beans rather than reaching for convenience.

Shade-grown coffee is another sign of quality because coffee naturally thrives
under a forest canopy, and shade-grown farming practices are often closer to the
plant's natural growing conditions. Rather than drinking coffee black, add a little
natural sweetener — a small amount of raw honey or maple syrup — along with a
splash of raw grass fed milk, which turns it into a simple latte-style drink without

processed creamers. A dash of cinnamon works well, too.

. Build metabolic flexibility with daily movement — Fat burning during exercise
improves when your muscles become more efficient at using fuel. One of the
easiest ways to accomplish this is through regular movement. Walking, cycling,
swimming, and other low-to-moderate intensity activities can help train your body to
access stored fat more effectively. Think of it as building your metabolic engine one
workout at a time. Small daily wins accumulate into meaningful changes over

months.

. Support your metabolism with adequate carbohydrates and protein — Your body
requires carbohydrates to produce energy efficiently. Most adults need
approximately 250 grams of carbohydrates daily, with higher amounts for active
individuals. Pair that with about 0.8 grams of protein per pound (or 1.76 grams per
kilogram) of ideal body weight, with roughly one-third coming from collagen-rich

sources.

When your cells have the fuel and building blocks they need, exercise becomes

more productive and recovery improves.
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5. Focus on long-term habits instead of quick fixes — The participants in this study
didn't burn dramatically more fat because they discovered a miracle supplement.
They responded to a combination of caffeine and carefully structured exercise.

Your biggest advantage comes from repeating healthy behaviors consistently. Track
your walks, celebrate streaks, gradually increase activity, and make each week
slightly better than the last. Those small victories create momentum, and
momentum is what transforms body composition over time.

FAQs About Caffeine and Fat Burning During Exercise

Q: What caffeine dose increased fat burning the most during exercise?

A: The study found that caffeine doses of 3 mg/kg and 5 mg/kg significantly
increased fat oxidation during exercise compared to a placebo. However, the
researchers concluded that 3 mg/kg offered the best balance because it improved

fat burning without causing the cardiovascular strain seen with higher doses.

Q: Does taking more caffeine burn more fat?

A: No. The highest dose tested, 9 mg/kg, did not produce greater fat burning than
the lower doses. In fact, the benefits appeared to level off, showing that more

caffeine does not automatically translate into more fat use during exercise.

Q: Why did the researchers recommend the lower caffeine dose?

A: The 3 mg/kg dose increased fat oxidation while avoiding the significant increases
in heart rate and blood pressure observed with the 5 mg/kg and 9 mg/kg doses. This

made it the most effective and safest option among the doses tested.



Q: How does caffeine help your body use more fat for fuel?

A: Caffeine blocks adenosine receptors, which increases the release of stimulatory
hormones such as epinephrine. This activates enzymes that release fatty acids from
stored body fat and increases their availability to working muscles. As a result, your

body relies more heavily on fat as a fuel source during exercise.

Q: What's the best way to use caffeine if my goal is fat loss?

A: Use caffeine as part of a broader strategy rather than relying on it alone. Exercise
at a moderate intensity where fat burning is highest, choose a reasonable caffeine
dose instead of chasing larger amounts, prioritize high-quality coffee sources, stay
physically active every day, and support your metabolism with adequate
carbohydrates and protein. Together, those habits produce far greater results than

caffeine alone.

This article is for informational purposes only and does not constitute medical advice.

Consult a qualified health care provider before making changes to your health regimen.
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