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NER = 46.9 � 21.4%) or venous MP (p = 0.565; WR = 52.9� 49.1%, NE = 40.2� 52.1%, and
NER = 48.9 � 53.1%). Similarly, there was no signi�cant effect for cuff condition on peak
arterial (p = 0.565; WR = 100.6� 80.1%, NE = 81.1� 33.9%, and NER = 71.3� 17.7%) or
venous MP values relative to baseline (p = 0.368; WR = 64.7� 32.2%, NE = 54.3� 30.6%,
and NER = 65.2 � 46.6%).
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Figure 4. Visualization sample of assessed arterial and venous MP ultrasound pulse waves for base-
line and all cuff conditions at 80% AOP (WR and NE) and at manufacturer-recommended cuff pres-
sure (NER; 250 mmHg for displayed participant). It should be noted that no cuffed conditions 
demonstrated discernable blood flow, and thus neither these measurements nor baseline venous 
blood flow are depicted above. A = arterial blood flow; MP = venous muscle pump; NE = narrow-
elastic; NER = narrow-elastic recommended; WR = wide-rigid. 

3.3. Subjective Discomfort 
Nonparametric analyses revealed a significant effect for subjective discomfort (p < 

0.001; Kendall’s W = 0.575). Subsequent Wilcoxon Signed Ranked Tests demonstrated that 
all cuff conditions displayed greater CR10+ versus baseline without significant differences 
between cuffs (WR-NE (p = 0.129), WR-NER (p = 0.142), NE-NER (p = 0.565)). 

4. Discussion 
The present investigation is the first to assess the viability of a newly designed nar-

row-elastic BFR product and whether it both reliably induces full venous and temporary 
full arterial occlusion for cuff pressure standardization purposes. Additionally, we are 
unaware of any prior literature that attempts to discern the impact of cMP-mediated ve-
nous blood flow amongst this or any commonly employed wide-rigid/tourniquet-style 
cuffs. Contrary to our initial hypothesis, all cuff conditions were able to fully occlude su-
perficial femoral artery (and venous) flow amongst every participant in the current study, 
albeit both narrow-elastic cuffs (NE and NER) did so with significantly higher pressures 
compared to the WR condition. These findings directly contradict those of Weatherholt et 
al. [13], whereby they were unable to sufficiently determine lower limb AOP using the 
commonly employed narrow-elastic Kaatsu products relative to a tourniquet-style wide-
rigid cuff. Moreover, our data somewhat oppose the notion that wider cuffs require less 
pressure to elicit arterial occlusion, evidenced by nearly identical means and variance be-
tween the two narrow-elastic conditions. Although this equivocal finding is likely due to 
the high percentage (65%) of participants sharing the largest cuff size as both NE and NER 
conditions, it is noteworthy to remark that this ostensible cuff width-and-AOP interaction 
is purely supported by cuff material (wide-rigid versus narrow-elastic) or (wide-rigid 
product only) cuff size comparisons [12,14,37]. We therein posit the necessity for future 

Figure 4. Visualization sample of assessed arterial and venous MP ultrasound pulse waves for
baseline and all cuff conditions at 80% AOP (WR and NE) and at manufacturer-recommended cuff
pressure (NER; 250 mmHg for displayed participant). It should be noted that no cuffed conditions
demonstrated discernable blood �ow, and thus neither these measurements nor baseline venous blood
�ow are depicted above. A = arterial blood �ow; MP = venous muscle pump; NE = narrow-elastic;
NER = narrow-elastic recommended; WR = wide-rigid.

3.3. Subjective Discomfort

Nonparametric analyses revealed a significant effect for subjective discomfort (p < 0.001;
Kendall's W = 0.575). Subsequent Wilcoxon Signed Ranked Tests demonstrated that all
cuff conditions displayed greater CR10+ versus baseline without signi�cant differences
between cuffs (WR-NE (p = 0.129), WR-NER (p = 0.142), NE-NER (p = 0.565)).

4. Discussion
The present investigation is the �rst to assess the viability of a newly designed narrow-

elastic BFR product and whether it both reliably induces full venous and temporary full
arterial occlusion for cuff pressure standardization purposes. Additionally, we are unaware
of any prior literature that attempts to discern the impact of cMP-mediated venous blood
�ow amongst this or any commonly employed wide-rigid/tourniquet-style cuffs. Contrary
to our initial hypothesis, all cuff conditions were able to fully occlude super�cial femoral
artery (and venous) �ow amongst every participant in the current study, albeit both narrow-
elastic cuffs (NE and NER) did so with signi�cantly higher pressures compared to the WR
condition. These �ndings directly contradict those of Weatherholt et al. [ 13], whereby they
were unable to suf�ciently determine lower limb AOP using the commonly employed
narrow-elastic Kaatsu products relative to a tourniquet-style wide-rigid cuff. Moreover, our
data somewhat oppose the notion that wider cuffs require less pressure to elicit arterial oc-
clusion, evidenced by nearly identical means and variance between the two narrow-elastic


