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Executive Summary: The Signal Over The Fuel

O1

THE PHENOMENON

Rinsing the mouth with carbohydrate (CHO)
solutions without ingestion improves endurance
performance by approximately 1.5%-11.5%.

02

THE MECHANISM

It is a central nervous system event. Oral receptors
trigger reward centers in the brain (Insula/Anterior
Cingulate Cortex), lowering perceived effort and
increasing motor drive.

03

THE LIMITATION

Evidence is strong for endurance (>30 min) but weak
or controversial for sprint and strength tasks. The
brain cannot override peripheral muscle failure.

Caat.

THE VARIABLES

Inconsistency in research results is driven by
confounding factors: Fasting status, Rinse duration,
Solution concentration, and Placebo controls.
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It’s Not Fuel. It’s a Signal.
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THE CENTRAL
GOVERNOR THEORY

The brain mitigates “Central
Fatigue"—the reduction in neural
neural drive to the muscles. fMRI
studies confirm this activation
occurs with rinsing alone,
independent of blood glucose.
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The Evidence for Endurance

Consistent improvements in activities lasting >30 minutes.

» Effectiveness is primarily seen in
time-trial scenarios (~1 hour).

o 0 e Mechanism: Counteracts ‘Central
B 0 o = o Fatigue’ (brain-derived limitation).
o Key Stat: Significant improvement in

Performance Improvement Range exercise > 25 min (Effect Size = 0.25)
and ~1h time trials (Effect Size = 0.31).

Effective Zone

A N i
(L LSV (LT LY

Duration 30 min
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The Controversy: Sprint & Strength

Why the brain signal fails in short-duration bursts.

THE DATA THE REASON: FATIGUE TYPE

Studies on single sprints, PERIPHERAL FATIGUE
repeated sprints, and 1RM
strength show trivial or
contradictory effects.

EﬁeCt Slze ~ 0 Short, high-intensity failure is caused by

metabolite accumulation (toxicity) and
intramuscular energy depletion. The brain
signal cannot override this physiological reality.
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Investigating Inconsistency: The Confounding Factors
Why do studies show such varied results? We must examine the uncontrolled variables.

Iﬂ ‘N ﬁ» m :f-% e Concentration

Concentration Exercise Type e Exercise Type

¢ Placebo Effect
= ¢ Rinse Duration
-

®

g@ C 7 o e Nutritional Status
I v (Fasted vs. Fed)

Placebo Effect Rinse Duration
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Factor 1: Nutritional Status

Performance Improvement (Lane et al.)

4%
3.4%
3% _ _ '
High Ghrelin / Low Leptin =
20, 1.8% ¢ Increased Reward Sensitivity.
1%
0%

FED STATE FASTED STATE

The brain’s reward system is more sensitive when the body is in a state of need.
Efficacy is maximized after overnight fasting or long periods (>4 hours) of food abstinence.

&1 NotebookLM



Factor 2: Rinse Duration
Is a quick spit enough?

Standard Protocol Optimized Protocol

(00:05)w

Common in studies. Significantly longer distance
covered (Sinclair et al.).

Longer exposure allows for greater receptor binding and stronger activation of the
brain’s reward circuitry. 8 out of 11 participants performed better with 10s than 5s.
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Factor 3: Solution Concentration

6% Solution = 12% Solution

THE MYTH: More sugar equals more performance.

THE REALITY: No dose-response relationship found in
current literature. Even low concentrations (6-7%)
appear sufficient to trigger the oral receptors.

Note: Caveat: Many studies failing to find a difference used untrained subjects,
which introduces “noise” that might hide subtle benefits of higher doses.
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Factor 4: Temperature (The Hypothesis)

* B

Cold Signal CHO Signal
(Reduced thermal strain) (Reduced perceived exertion)

Synergistic Benefit?
Currently unexplored in mouth-rinse specific contexts, but highly relevant for future research.

Hypothesis: In hot/humid environments, a COLD carbohydrate rinse may offer a “double
mechanism” benefit: reduced perception of effort + reduced perception of heat stress.
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Factor 5: The Placebo Problem

Carbohydrate Placebo?

The Challenge: It is incredibly difficult to mimic the taste and viscosity of sugar
without using sweeteners that activate the same reward pathways.
The Risk: If participants guess the trial, expectation bias ruins the data.

The Fix: Future research requires ‘Placebo-Perceived’ designs—where
participants believe BOTH trials contain energy.
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Why the Science is Sometimes ‘Noisy’
Methodological flaws in current research.

Sample Quality
Too many untrained participants. Novices have high performance
variability, masking small ergogenic effects.

Familiarization
Lack of practice sessions. Improvements often come from learning
the test, not the rinse.

Study Design
Need for rigorous double-blind, counterbalanced designs with
effective masking.
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The Optimization Matrix

HIGH IMPACT | ° Fasting Status (Overnight fast)
(Validated) e Rinse Duration (10 seconds)
» Exercise Type (Endurance / Central Fatigue)

LOW / e Concentration (6% vs 12%)
UNCLEAR e Serial Rinsing (Stacking)
IMPACT e Strength Training (Peripheral Fatigue)
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Protocol: Practical Application

OO

THE CONTEXT THE SOLUTION THE ACTION
Endurance events >30-60 Standard ~6% Swish for 10 seconds.
mins. Late stage fatigue. Carbohydrate solution Spit. Repeat at frequent
Gl distress risk. Fasted or (Sports drink mix) intervals to maintain the

“Train Low’ sessions. cerebral signal

& NotebookLM



The Verdict

CHO mouth rinsing is a validated ‘brain hack’ that bypasses the digestive
system to lower perceived effort and maintain motor drive. It is a tool for
Central Fatigue, not a magic bullet for all modalities.

Future research must control for temperature and placebo blinding to
refine the protocol.

CHO mouth rinse 1s a promising strategy, but the
science must catch up to the complexity of the brain.
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