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AIMS

Describe the common methods used to ‘cut weight’ in combat 
sports, their physiological consequences and how they may differ 
between sports
Explore the evidence that underpins recovery between weigh-in 
and competition
Consider some of the ethical and health implications of rapid 
weight loss



Why do Combat Sports Athletes ‘Cut’ Weight?

Weight Loss Terminology

Gradual weight loss: 
• Weight loss due to change in body fat/protein stores
• In the weeks and months leading up to weigh-in

Rapid weight loss (‘weight cutting’):
• Generally unrelated to change in body fat/protein stores
• Weight loss in the days and hours before weigh in



The ‘Cut’ Will Depend on the Rules/Sport

Sport Weigh-in Considerations
Professional MMA >24 h pre Hydration test?
Professional Boxing >24 h pre Rehydration clause?

Amateur MMA >3 h pre Could be >24 h
Amateur boxing >3 h pre Each day they compete

Amateur wrestling Morning of Tournament and finals
Taekwondo Evening before 5% regain limit

Judo Evening before 5% regain limit
Brazilian Jui-jitsu Immediately pre

Why Do Athletes ‘Cut’ Weight?

Weight re-gain in 260 
high school wrestlers 
significantly greater 

in winners
2.4% vs 1.9%



Why Do Athletes ‘Cut’ Weight?

Why Do Athletes ‘Cut’ Weight?

‘Why are you all eating 
before weigh ins?’

Pressured by father to lose ~2.3 kg or 
approximately 10% of his body weight 
for his wrestling tournament.

I’ll bet that I was the only one in the 
sauna last night. I haven’t had 

anything to eat today, or yesterday



Rapid Weight Loss Methods and Effects

Typical Weight Loss (MMA)

Hillier et al. (2019)

Average weight loss

10%

Weight cutFight camp Recovery

-1 d

Weigh-in

-7 d

Fight

-3-12 wk

M-PRO 4%6%

8%M-AM 2%4%

9%F-PRO 3%5%

7%F-AM 2%3%



Typical Weight Loss (MMA)

Hillier et al. (2019)

Maximum weight loss

26%

Weight cutFight camp Recovery

-1 d

Weigh-in

-7 d

Fight

-3-12 wk

M-PRO 13%14%

27%M-AM 11%15%

16%F-PRO 8%13%

15%F-AM 6%7%

What Goes Down Must Come Up



Rapid Weight Loss Methods

Energy restriction
Low carbohydrate intake
Low-residue diets
Water loading
Sodium manipulation
Dietary fibre manipulation
Fluid restriction

Exercise
Heat exposure (passive/active)

Laxatives
Diuretics
Spitting
Vomiting

Blood letting/donation
Colonic irrigation
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Mechanisms of Rapid Weight Loss

Glycogen 
stores GI  contentsWater/ 

mineral stores

↑ Exercise
↓ Energy intake
↓ CHO intake

Water loading
↑ Sweating
↓ Water intake

↓ Energy intake
↓ CHO intake
↓ Fibre intake

↓ Water intake

↑ Exercise
↓ Energy intake
↓ CHO intake

Competition level
Influencer Professional Amateur
Training partner 17.6 13.9
Fellow MMA athlete 18.9 10.8
Doctor 0.7 0.6
Physical trainer 3.4 3.6
MMA coach 22.3 38.6
Parents 0.7 0.6
Dietician 14.2 9.6
Internet 12.2 15.7

Hillier et al. (2019)

Key Influencers



James & Shirreffs (2013)

C -0.3%
FR -1.9%
ER -2.0%
F+ER -2.4%

Body mass loss

Inadvertent Dehydration 

Rapid Weight Loss and Performance Effects



Weight Cutting and Performance

Performance effects will depend on:

Methods used
Proximity of weigh-in to competition
Ability to recover any deficits

Recovery Priorities

Recovery of 
glycogen stores

Recovery of 
water stores

Performance
recovery

Most of what we know about 
recovery is from exercise!

Does this translate to recovery 
after weigh-in?



Dehydration: Performance and Health

Adapted from James et al. (2019)

Dehydration

Impaired exercise 
performance

↑ Muscle 
glycogen use

↑ Body 
temperature

↓ Neuro-
muscular 
function

↓ CV 
function

↑ RPE

↓ Cognitive 
function

↓ Plasma 
volume

↑ Plasma 
osmolality ↑ Thirst ↓ Mood

Dehydration: Performance and Health

Adapted from James et al. (2019)

↑ Body 
temperature

↓ CV 
function

↓ Plasma 
volume

↑ Plasma 
osmolality

Cardiac

Renal

Cerebral

Heat illness



Dehydration: Performance

↓ strength 
performance

↓ endurance 
performance

↓ skills 
performance

↓ cognitive 
performance

Dehydration/ 
hypohydration

Dehydration: Performance



Dehydration: Performance (blinding)

Funnell et al. (2019)

BLIND 
GROUP

UNBLIND 
GROUP

Age (y) 26 (5) 26 (6)

Body mass (kg) 73.6 (6.6) 75.2 (8.4)

Body fat (%) 10 (2) 9 (2)

VO2peak 63 (5) 64 (4)

Cycling history 
(y) 6 (2) 6 (3)

Training 
(h/week) 8 (4) 9 (4)

Dehydration: Performance (blinding)

Funnell et al. (2019)

BLIND GROUP UNBLIND GROUP
EU DE EU DE

Δ Plasma volume 
(%)

-4.8 (3.9) -8.1 (4.2) # -3.9 (4.2) -9.9 (1.9) #

Serum osmolality
(mosmol/kg)

289 (5) 298 (6) # 286 (8) 296 (5) #

Heart rate 
(beat/min)

147 (8) 160 (11) # 139 (9) 153 (10) # 

Thirst 
(0-10)

4 (2) 7 (2) # 3 (1) 8 (1) #

GI temp (°C) 38.0 (0.4) 38.5 (0.4) # 38.0 (0.8) 38.6 (0.5) #

RPE 12 (1) 14 (1) # 13 (2) 15 (2) #

Fullness 5 (2) 5 (2) 3 (2) 3 (1)



Dehydration: Performance (blinding)

Funnell et al. (2019)
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Dehydration: Performance (tolerability)
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Fleming & James (2014)
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Recovery after Rapid Weight Loss

Recovery

Recovery of 
glycogen stores

Recovery of 
water stores

Performance
recovery



Recovery of Water Stores: Rehydration

Mouth: 
Oropharyngeal stimuli

Stomach: 
Gastric emptying rate

Intestine: 
Absorption rate

Kidney: 
Water reabsorption 

Periphery: 
Fluid distribution  

Optimising Rehydration

Adapted from Evans et al. 2017



Optimising Rehydration

Adapted from Evans et al. (2017)

Rehydration

Drink 
volume

Rate of 
drinking

Dehydration

Recovery of water stores: Rehydration

James et al. (Unpublished)
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Recovery of water stores: Rehydration

Funnell et al. (2023)

Mouth: 
Oropharyngeal stimuli

Body mass loss not 
recovered over 20 h

Optimising Rehydration

Adapted from Evans et al. (2017)

Drink 
volume

Rate of 
drinking

Rate of water 
uptake

Drink composition

Sodium

Flavour, 
appearance, 
boredom etc. 

Osmolality & 
Vasopressin

CHO Protein

Rehydration

Dehydration
Oncotic 
pressure



Rehydration: Sodium

Adapted from Maughan & Leiper (1995) 

Full rehydration only occurred when 
sodium balance was recovered

Rehydration: Carbohydrate

Adapted from Clayton et al. (2014)



Rehydration: Carbohydrate

Adapted from Clayton et al. (2014)
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Rehydration: Recommendations

Recommendations:
- Adequate fluid intake is key (plan intake accordingly)
- Use high sodium, dilute carbohydrate rehydration drinks
- Consider assessing the athletes sweat sodium concentration
- Carbohydrate and protein might be beneficial, but foods 

may be better options
- Some supplements may assist with rehydration (sodium 

bicarbonate/citrate), but be careful with gastrointestinal 
issues



Recovery of Glycogen Stores: Kinetics

Casey et al. 1995. J Phys
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Recommendations:
Follow general exercise 
recovery guidelines 
- ~1 g/kg/h for 2-4 h 

post-weigh in
- 10-12 g/kg/day
- High GI 
- Feed small & often



Glycogen Resynthesis: Creatine

Roberts et al. (2016)

Glycogen Resynthesis: Creatine

Roberts et al. (2016)

Can use creatine post-
weigh-in to augment 
glycogen resynthesis

Also increased 
performance in 5 min 

high-intensity test - Oopik 
et al. (2002)



Planning Recovery

Plan must be specific to the athlete’s scenario
Plan water, electrolyte and carbohydrate to maximise recovery
• What is needed will depend on the ‘cut’ and recovery time available

0-2 h: Where dehydration is significant, recovery of fluid balance 
should be the focus for health and performance reasons
• Rapid recovery of plasma volume
• High sodium, dilute carbohydrate (hypotonic) fluids, plus carbohydrate snacks

2 h onwards: Focus should be on maximising carbohydrate whilst 
continuing to replace fluid and electrolyte losses
• Use exercise-based guidelines for carbohydrate intake, and consider other strategies

Rapid Weight Loss and Athlete Health



Rapid Weight Loss and Athlete Health

Cardiac

Renal

Cerebral

Heat illness

Rapid Weight Loss and Athlete Health

Renal



Rapid weight loss and athlete health

Cerebral

Rapid Weight Loss and Athlete Health

Metabolic



Can We Prevent Weight Cutting?

In an ideal world, yes, but in the real world, it will be very difficult!

Proposed methods:
Hydration testing
Moving weigh-in closer to competition
Increasing weight categories available
Minimum weight assessments
Re-weigh

Coach and athlete education!?

All have issues, some of 
which may put us in a 
worse position that we 
currently are

What Else Can We Do For Athlete Health?

Weight cutFight camp Recovery

-1 d

Weigh-in

-7 d

Fight

-3-12 wk

Fight camp (and before):
- Reduce weight cycling
- Start camp closer to weight
- Aim to maintain glycogen
- Heat acclimation?

Weight cut:
- Avoid large weight cuts
- Avoid short-notice fights
- Heat illness education
- Use cooling methods

Recovery:
- Optimise 
rehydration 
and recovery



• Many, but not all, combat sports athletes lose large amounts 
of weight before weigh-in, much as dehydration, with 
potentially very serious consequences

• The main recovery considerations are glycogen re-synthesis 
and rehydration

• The specifics of the recovery plan will need to consider the 
individual athletes situation

• Scientists, practitioners, athletes and coaches need to work 
together to find ways to minimise weight cutting practices
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Further Reading


