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RESEARCH AIM

When heavy loads are not feasible (e.g. for older adults or injured athletes), lighter weights (L) (40% 1RM) combined with a reduction of
blood flow to the working muscles (L-BFR), seem to yield similar adaptations in strength and muscle size as H-RT [1].

It is thought that low oxygen availability simulates greater exercise stress but it is not known if this greater stress leads to increased
muscle fibre activation soon after beginning resistance training [2].

 

 
 

This study will measure individual nerves innervating muscle fibres in the legs (MU), to investigate whether training
with BFR enhances neural adaptation compared to 1) H-RT and 2) L-RT without BFR, to understand the origins of
strength improvements.

Resistance training with heavy weights (H-RT) (> 60% 1RM) increases strength and muscle size. Strength
increases progressively as the nervous system adapts and learns to efficiently activate muscle fibres. 

It is hypothesised that during a 4 weeks RT programme the two training methods (H-RT; L-BFR) will lead to similar
increases in strength but different rates of activation of the nervous system (MU recruitment and firing rate
patterns).



Unblinded Crossover RCT
Occluded leg randomised

x4         x2  
         - 32.3 ± 5.8y       - 169.8 ± 7.9cm
         -  66.4 ± 14.1kg  - 22.17 ± 2.7 kg/m²
            

BMI < 30 kg/m²
Disease free and non-smoker
No RT within 6 months prior the
study

Warm-up 3x10 40%1RM w/o BFR
BFR leg 3x25 40%1RM last set to
failure
Control leg 3x10 80%1RM last set
to failure

PROJECT TIMELINE

Thigh circumference was measured at ¼, ½ and ¾ of the total length of
the thigh (greater trochanter- quadriceps tendon).
Tensiomyography (TMG) to assess muscle responsiveness of the vastus
lateralis (VL).
Biodex isokinetic dynamometer was used to assess strength (maximum
voluntary contraction or MVC), using an isometric test at 60°.
Leg press (LP) and leg extension (LE) machines were used to train both
limbs unilaterally. 
Delsys® decomposition EMG sensor (a) and software were used to
acquire and analyse neural activation of the VL. 

METHOD SUBJECTS

ELIGIBILITY CRITERIA

RESULTS

WEEK 1 WEEK 2-5 WEEK 6

TESTING PROTOCOL

FIGURE 1.  Maximum voluntary contraction on dynamometer pre and post training
intervention, for occluded (BFR) and non-occluded leg. (time variable p= 0.005) 

FIGURE 2. 1 Rep Max test pre and post training intervention for both legs. Tested on
both machines, leg press (LP) and leg extension (LE). (LP p= 0.31; LE p= 0.001 ) 

EQUIPMENT AND TECHNIQUES 

SESSION 1
-  Antrhopomorphic
   measures
-  Familiarisation   
   (BFR, practice 1RM)
-  Baseline MVC 

SESSION 2

SESSION 3-9

-  Baseline TMG
-  1RM test

-  4 weeks of supervised 
   RT 2x week (7 sessions 
   in total)
-  TMG in training session 4

SESSION 10 
-  Anthropomorphic 
   measures
-  Final TMG
-  Re-test MVC
-  1RM test
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FIGURE 4. Total number of recruited motor units (MU) and firing rate (pulses per
second) during warm up (WU) and exercise (EX) for both conditions (BFR;CTRL). MU
recruitment appeared to be significant only for the exercise variable (WU;EX)(p= 0.003).

No differences were found between the two conditions (BFR; CTRL) from
the MVC test. Statistical significance was found for the time variable, thus
confirming that BFR training yields strength gains similar to H-RT [1].

Similar strength adaptations can also be observed from the 1RM test. The
1RM loads increased for both LP and LE, although statistically significant
results were only found for the LE machine. 

Despite TMG has been proven to detect improved contractile properties
after 6 weeks of training [3], no significant changes were observed for
both conditions, possibly due to not enough training volume and/or
number of training sessions.  

Even though changes in thigh circumference were statistically significant
for the time variable only (p= 0.17) , they cannot be taken as sign of
muscle hypertrophy. This is because thigh girth cannot isolate and
accurately measure lean muscle mass [4].

The firing rate was found to be significantly higher in CTRL EX (H-RT)    
 (p= 0.016) compared to the WUs and BFR EX (L-RT). Therefore, it is
arguable that L-BFR does not lead to neural adaptation like H-RT.

Further studies should use a different method such as ultrasound to
assess muscle hypertrophy  and possibly prolong the study to witness
changes of contractile properties.
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