
TITLE: Effects of volitio na l preemp tive abdo mina l contraction on multif i d us activation when perfo r mi ng 
maxima l iso metric barbell fro nt an d back squats. 

Purpose/Hypothesis: To determi ne whether volitio n a l preemptive abdo mi na l contraction (VPAC) in 
vario us body pos iti o ns, positi o n of a squa t bar, and the combination of the two, affected the thickness 
of the lum ba r mul tif i dus muscle (LMM) during a ma xi ma l iso metric barbell squat s as measured by 
diagno s tic ultrasound. We hypothesized that bot h the fro nt sq ua t pos iti o n and the use of VPAC would 
result in increased lumba r multif i di thickness when compared to the back squat positi o n an d no VPAC.  

Materials/Methods: A total of 23 subjects were included in the study, ages 18-28 with a mean age of 
22.4 (±2.6 ). BMI ranged fr o m 21.6 -36.7 with a mean BMI of 27.6 ± 3.97. No subjects were excluded. 
Diagno s tic ultrasound of LMM was used to measure changes in thickness at L4-L5 in 10 different body 
pos itio ns wit h and wit ho ut VPAC. For the VPAC conditions, subjects gently in h a led, exhaled, then 
stiffened thei r trun k as if they were abo ut to be hit in the belly. Positio ns included prone wit h and 
witho ut VPAC, standing back squat wit h an unwei gh ted dowel -rod, with and witho ut VPAC, and stand i ng 
fro nt squa t with an un weig hted dowel -rod, with and witho ut VPAC. The 4 maxi mum iso metr ic squats 
included, fro nt sq ua t wi th and wi tho u t VPAC and back squat with and wi tho u t VPAC. All squ a ts were 
perfo rmed wi th  knees at 60 degrees of flexio n. A 2 -way repeated measures ANOVA with Bonferro ni 
correction compared each position to one ano t her.  

Results: Stati s tical signif icance (95% CI) was found when comparing maxima l squa ts. Significant values 
are the mea n change from baseline (rela xed pro ne) to maxi ma l squ a t and included: front squ a t wit ho ut 
VPAC greater than back squat witho ut VPAC (p=0.03); front squa t with VPAC greater than back squat 
witho ut VPAC (p=0.012); and fro nt squ a t wit h VPAC greater than back squat with VPAC (p=0.001).  

Conclusions: The maxima l iso metric front squats pro duced greater LMM thickness than the back squat. 
VPAC produced greater LMM thickness during a maxima l iso metr ic front squat, than in a ma xima l 
iso metric back squat. It is interesti ng to note, back squat with VPAC produced less multif i du s thickness 
than back squat witho ut VPAC. Increased weig ht bea ring pos iti vel y impacted LMM thickness in the case 
of front squa t pos iti o n.  

Clinical Relevance: To max imi ze activation of the lum ba r mul tif i di, phys ical therapis ts sho uld 
recommend front squa ts as oppo sed to back squats in weig ht lifti ng pro gra ms as well as the inclusion of 
VPAC. LMM thickness has been correlated wi th increased stabiliza tio n of the lumba r spine. Utili za tio n of 
the fro n t squ a t pos iti o n wi th VPAC may be impo rta nt in the reduction mechanical stress on the lumba r 
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