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Introduction:  Blood lactate is one of the most measured parameters during performance testing of athletes.  With high intensity training comes an increased level of blood lactate.  

If not properly cleared, elevated blood lactate levels are associated with impaired muscle function as well as reduced exercise performance.  Previous studies have demonstrated that 

active recovery (AR), performing low intensity aerobic exercise post exercise is more effective at clearing lactate than rest / passive recovery (PR).  Whole-body Cryotherapy (WBC) 

has recently gained popularity for improving recovery after strenuous exercise as an alternative to traditional ice-water therapy.  Subjects enter a specially designed cabin in which 

liquid nitrogen lowers the temperature of the air  (-110 to -140C) for a short period of time, usually 3 minutes. 

Purpose:  The purpose of this paper was to determine which form of recovery--active, passive, or whole-body cryotherapy--was most effective at reducing blood lactate in Brazilian 

Jiu-Jitsu Athletes.  

Methods: Five males (age 37.8 ±3.82 yrs.) participated in this study. Each subject had baseline blood lactate (BLa), heart rate (HR), rate of perceived exertion (RPE and measures 

of pain recorded before and after the workout.  A dynamic warm-up was performed for 5 minutes.  Subjects began the following exercises in a circuit fashion: 8 power clean and 

press with 95 lbs. x 8 repetitions; 10 pull-ups; box jumps for 30 seconds; renegade row for 30 seconds; full squat with 95 lbs. x 10 repetitions; inverted row for 10 repetitions; 

medicine ball slam for 30 seconds; treadmill run at 7 mph with a 15% inclination for 1 minute.  Heart rate, RPE, and pain scale were assessed at the end of exercises.  Subjects were 

seated for 5 minutes to allow blood lactate to peak, then it was recorded.  After data was gathered, subjects performed one of the three recovery methods:  1) Passive recovery-

sitting for 15 minutes; 2) Active recovery- subjects used a cycle ergometer cycling at 40% of their heart rate max for 15 minutes; or 3) Whole Body Cryotherapy- subjects entered a 

Cryochamber for 3 minutes.  During each recovery method, blood lactate was obtained every five minutes for a total of 15minutes.

Results:  A statistical significant difference (P=0.003) was observed between the passive recovery and active recovery groups.  A statistical significant difference (P=0.001) was 

observed between the WBC and passive recovery groups.  There was no significant difference (P>0.05) between the active recovery and WBC groups. 

Conclusion: The results of this study indicate that while WBC is more effective at clearing blood lactate than PR, WBC and AR were both effective at clearing blood lactate. 

The purpose of this paper was to determine which form of recovery–

active, passive, or whole-body cryotherapy– was more effective at 

reducing blood lactate in Brazilian Jiu-Jitsu athletes.

This study consisted of five (5) Brazilian Jiu-Jitsu competitors with an 

average experience level of 8 years, all of who have competed and 

placed at national and / or international level tournaments. 

To maintain consistency, all of the subjects were free of surgery within 

the past year and had no major medical conditions.  Further, subjects 

did not perform any type of exercise in the 24 hours prior to each test.  

All of the subjects were informed about the risks of the research before 

giving their written consent.  To design a proper exercise protocol that 

simulated the same stresses as competition, blood lactate was tested 

post competition.  Subjects were randomly assigned one of the three 

recovery methods (PR, AR, and WBC).

Table 1. Subject Demographics

Data were analyzed using SPSS version 

19.0 for Windows.  Values are 

expressed as means ±SD.  

A statistically significant difference (P=0.003) was observed between the 

passive recovery and active recovery groups.  A statistically significant 

difference (P=0.001) was observed between the WBC and passive 

recovery groups.  There was no significant difference (P>0.05) between 

the active recovery and WBC groups.  Table 2 describes means and SD 

for each of the recovery methods at the post exercise 5, 10, and 15 

minute intervals. 

Five males (age 37.8 ±3.82 yrs.) participated in this study. Each 

subject had baseline blood lactate (BLa), heart rate (HR), rate of 

perceived exertion (RPE and measures of pain recorded before and 

after the workout.  A dynamic warm-up was performed for 5 minutes.  

Subjects began the following exercises in a circuit fashion: 8 power 

clean and press with 95 lbs. x 8 repetitions; 10 pull-ups; box jumps for 

30 seconds; renegade row for 30 seconds; full squat with 95 lbs. x 10 

repetitions; inverted row for 10 repetitions; medicine ball slam for 30 

seconds; treadmill run at 7 mph with a 15% inclination for 1 minute.  

Heart rate, RPE, and pain scale were assessed at the end of exercises.  

Subjects were seated for 5 minutes to allow blood lactate to peak, then 

it was recorded.
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Figure 1.0: Mean Recovery Lactate Level 

Passive Active

Cryo

Mean SD Max Min

Age (yrs) 37.8±3.82 41 33

Height (m) 1.71±0.08 1.85 1.62

Weight (kg) 79.99±9.75 97.73 68.18

BMI 27.45±3.79 33.7 22.2

5 10 15

Passive 16.52±2.10 16.76±0.68 16.34±4.00

Active 13.2±2.29 11.74±2.72 10.12±2.93

Cryo 16.78±2.72 11.62±1.48 8.98±2.73

Table 2. Post-exercise Blood Lactate Level Mean ±SD

After data was gathered, subjects 

performed one of the three recovery 

methods:  1) Passive recovery- sitting 

for 15 minutes; 2) Active recovery-

subjects used a cycle ergometer 

cycling at 40% of their heart rate 

max for 15 minutes; or 3) Whole 

Body Cryotherapy- subjects entered 

a Cryochamber for 3 minutes.  

During each recovery method, blood 

lactate was obtained every five 

minutes for a total of 15minutes. 

A 3 x 3 repeated measures ANOVA with one between subjects factor 

group (passive, active, whole-body cryotherapy) and one within-

subjects factor time (5, 10, 15 post exercise) was used to determine the 

effects of recovery method and time on blood lactate.  Follow-up tests 

of significant ANOVA effects were compared using Sidak post hoc 

test.  The level of significance was set at P<0.05

Table 3. Pre and post-exercise heart rate and RPE Mean  

±SD

Pre Post

HR
62.93±8.1
7

170.27±5.
99

RPE 6±0 15.8±1.26

The results of this study indicate that while WBC is more effective at 

clearing blood lactate than PR, WBC and AR were both effective at 

clearing blood lactate. 
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