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Weight Cutting in Combat Sports

• The amount of weight cutting in MMA far exceeds that seen in 
other combat sports

Sport Weight usually 
cut (kg)

Weight cut in 
24Hrs before 
weigh-in (kg)

Weight 
regained post-
competition 
(kg)

Most weight 
cut (kg)

Brazilian jiujitsu 4.2 ± 2.6 1.4 ± 1.4 3.2 ± 2.3 6.7 ± 4.6

Boxing 5.3 ± 2.9 1.8 ± 2.1 4 ± 2.5 8.5 ± 4.8

Judo 3.8 ± 2.1 1.5 ± 1.1 3.1 ± 2 8.1 ± 8.2

Muay Thai 5.9 ± 3.5 2 ± 1.2 4.6 ± 3 6.9 ± 3.5

Wrestling 4.4 ± 3.7 2.3 ± 1.5 4.4 ± 2.4 7.1 ± 4.2

MMA 9.8 ± 7.9 3.4 ± 1.9 7.8 ± 3.7 10.4 ± 4.2





How Common (and serious) is this Likely to be?

https://combatsportslaw.com/2014/09/03/yes-
athletes-have-been-hurt-from-weight-cutting-in-mma/

• Weight cutting is ubiquitous in both MMA and 
boxing

• Appears to become more severe as fighters 
progress through their careers.

• Jessica Lyndsey

• Yang Jian Bing



Dehydration and Performance

• Reduced blood volume

• 25-30% reduced stroke volume

• Increased heart rate

• Lower cardiac output

• Peripheral blood flow and sweat rate 
reduced, leading to increased core 
temperature

• Reduced VO2max:
• 1.9% of body mass = 10% reduction

• 4.3% of body mass = 20-25% reduction

• Potentially reduced neuromuscular 
function

https://www.youtube.com/watch?v=iFN2VOZTIks
https://www.youtube.com/watch?v=rrh0hqFYPcs


Effects of Weight Cutting on Performance

• Upper body strength, lower body 
power both reduced.

• Sit-to-stand HR response reduced.

• Cognitive abilities impaired.

• None returned entirely to baseline 
within 3 hours before competition. • 65% report at least one weight cut ‘going 

badly’ resulting in lack of energy (83%) and 
reduced strength/power (70%).

• 60-70% report longer concussion symptoms 
following a weight cut



Effects of Weight Cutting on Boxing Performance

• Boxer’s voluntary force output 
reduced by 12% after 3% weight 
loss.

• Fatigue occurs 16 seconds sooner

• Lactate production reduced by 
53%



Effects of Weight Cutting on MMA Performance

• MMA fighters reduced BM by 5% via dehydration and exercise 
in the heat.

• Ability to perform repeat efforts reduced 3 hours after dehydration and 24 hours after dehydration

• The effort required to complete exercise increased after dehydration.



Effects of Weight Cutting on Physiology
• MMA fighters cutting weight by 10% of their body 

mass in week before the bout.

• Comparison to fighters who did not cut weight.

• Blood samples taken immediately before and 
immediately after professional bouts.

• Increased lactate dehydrogenase

• Increased alanine aminotransferase

• Finnish national wrestling athletes cutting 8.2% of body mass.

• 63% reduction in testosterone.

• May have been more severe but dehydration may distort blood 
measures.



Severe Energy Restriction



Rebound Hyperphagia

• Overcompensation of BM and fat mass following 
chronic energy deficit.

• Pre-comp energy intake = 11,900 kcal.week-1

• Post-comp energy intake = 33,000kcal.week-1

• Body mass gained 1 week post-comp = 8.3 kg, 1.5 
kg fat mass.



Relative Energy Deficiency in Sport Syndrome



478 464 502 500 469 1477 360

13.3 12.8

5.3

1.4

3.7
1.8

14.0

0

200

400

600

800

1000

1200

1400

1600

0.0

5.0

10.0

15.0

W 1 WK 4 PRE WL -2 D PRE
CUT

WI +2 WK

C
O

R
TI

SO
L 

(N
M

O
L·

L-
1

)

TE
ST

O
ST

ER
O

N
E 

(M
M

O
L·

L-
1

)

TIME TO WEIGH IN (WEEKS/DAYS)

102 113 123 130 124 177 85

6.4

8.4

10.2

8.0
8.8 12.0 9.0

0

20

40

60

80

100

120

140

160

180

200

0.0

5.0

10.0

15.0

W 1 WK 4 PRE WL -2 D PRE
CUT

WI +2 WK

C
R

EA
TI

N
IN

E 
(Μ

M
O

L·
L-

1
)

U
R

EA
 (

M
M

O
L·

L-
1

)

TIME TO WEIGH IN (WEEKS/DAYS)

290 293 283 290
322

296

139
138

136 136

148

143

0

50

100

150

200

250

300

350

135

140

145

150

WK 4 PRE WL -2 D PRE CUT WI +2 WK

O
SM

O
LA

LI
TY

 (
M

O
SM

O
LS

·K
G

H
2

O
-1

)

SO
D

IU
M

 (
M

M
O

L·
L-

1
)

TIME TO WEIGH IN (WEEKS/DAYS)

• Lost 17kg over 8 weeks

• Lost 7kg in 36 hours before weigh in



Does it Provide More Chance of Winning?
Linked to Success Not Linked to Success 



Does it Provide More Chance of Winning in MMA?

• 59 amateur and 16 professional 
MMA fighters

• Fighters who lost cut more 
weight (10.6% of body mass) 
than fighters who won (8.6% of 
body mass).

• Odds of winning decreased by 
11% for every unit of BM cut.

• 15 professional MMA 
fighters in simulated bouts

• Both winners and losers 
reduced body mass by 14 ±
4 kg.

• Bout winners regained 
~3% more body mass than 
losers 



Does it Provide More Chance of Winning in MMA?

• Athlete’s regained 7-15% of 
their body mass in 24 hours.

• No difference in weight 
regained or weight in the cage 
between winners or losers

• No differences whether the 
bout ended due to strikes, 
submission or decision.

• 62 professional MMA bouts

• CSAC data – athlete’s official weigh in the day before the 
bout and again the day of the bout.

Division Body Mass in the 
Cage (kg)

Divisions Above 
Weigh-in

LHW 100.1 ± 1.4 kg 1

MW 92.2 ± 3.2 1

WW 82.1 ± 2.9 1

LW 77 ± 4.8 1

FW 73.6 ± 3 2

BW 68.5 ± 2 2

FlW 65 ± 1.2 2

Women’s FW 71.6 ± 1 2

Women’s BW 68.5 ± 3.3 2

Women’s FlW 64 ± 3.1 2

Women’s SW 57.5 ± 1.3 2



Does it Provide More Chance of Winning in MMA?

• Athlete’s regained 7-15% of 
their body mass in 24 hours.

• Chances of winning increased 
by 4.5% with every 1% of BM 
regained.

• However:

• Differences in BM regained 
between winners and losers 
only occurred in ‘national’ 
standard events, not in ‘elite’ or 
‘regional’.

• No differences in BM in the 
cage between winners and 
losers at any standard.

• 700 professional MMA bouts

• CSAC data – athlete’s official weigh in the day before the 
bout and again the day of the bout.



Youth Athletes

• Youth athletes in Olympic combat 
sports follow the same weight cutting 
methods as adults, prescribed almost 
entirely by coaches and parents.

• Guidance very rarely sought from 
dieticians or physicians.

• Adverse symptoms reported amongst 
youth athletes:
• Headaches, dizziness, nausea, 

nosebleeds, disorientation, increased 
HR, increased depression, anger and 
fatigue.

• 2/9 youth females observed were 
amenorrhoeic for 1 year.

• 7-11% of wrestlers diagnosed with 
eating disorders.



Is there a better way?

• Male taekwondo fighter.

• 8 weeks:
• 7 week energy intake equal to RMR of 1,700 

kcal.day

• Energy availability = 20kcal.kg.FFM.day

• 5 days of reduced energy intake 1,200-1,300 
kcal.day

• Energy availability < 10 kcal.kg.FFM.day

• BM reduced 9.5kg (13%)

• No signs of RED-S or physiological dysfunction 
in first 7 weeks.

• Endocrine changes (testosterone < 5nmol.L) 
and reduced RMR (-257 kcal.day) in final 
week before weigh in.



Essential Reading



Rule Change…..or Culture Change?



Conclusions

• Weight-cutting in combat sports is extreme 
and highly reliant on severe energy 
restriction and dehydration.

• It is unlikely that such extreme weight cutting 
provides any benefit for the athlete during 
competition, likely reduces performance, 
deteriorates health and may be linked to 
lifelong eating disorders.

• Effects may potentially be minimised by 
ensuring energy availability and hydration is 
maintained throughout training camp and 
post weigh in.

• Culture change and education is likely our 
best option for turning this tanker.

The next steps?



Thank you for Listening

C.Kirk@SHU.ac.uk

@ChrisKirk_ASP

Any Questions?
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