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Introduction

• A review of the literature exposed a lack of conclusive research that 
investigates the relationship between wearing a lumbar support device 
and EMG activation during the deadlift exercise. 

• The purpose of this study was to investigate the effects of wearing 
different lumbar support devices on muscle activation during the deadlift 
exercise by analyzing electromyography (EMG) from the erector spinae, 
gluteus maximus, rectus femoris, and biceps femoris muscle groups.

• The hypothesis proposed by the researchers is that if the data shows that 
wearing a support device changes EMG activity, it may reinforce its use 
during strength and conditioning in the rehabilitation setting, and target 
activation of prime movers for the goal of increased strength and 
hypertrophy.

• This study also investigated the subjects’ perception of wearing versus not 
wearing a supportive device, and if there was a correlation between 
perception of efficacy and actual EMG data. 

• The deadlift is a compound exercise used to develop strength and power 
of multiple muscle groups and improper form can lead to injuries in the 
lumbopelvic region.1-4

• Weightlifters often utilize lumbar support devices to maintain proper form 
and provide support to the lumbar spine.18

• The conventional deadlift is mainly targeting the use of the gluteus 
maximus, quadriceps, hamstrings, and spinal erectors, which were further 
investigated in this study.2,3

• The conventional deadlift exercise is most similar to typical functional 
movements, such as picking up an object from the floor.5,6

• Learning proper body mechanics of the conventional deadlift can allow 
one to translate the learned neuromuscular control of the lumbar spine to 
lifting activities often performed in daily life.

• Results show that none of the braces significantly increased EMG 
activation compared to not wearing a brace during the deadlift 
exercise. 

• However, Brace 3 did demonstrate reduced EMG activation of 
bilateral erector spinae musculature and relatively increased activity 
of the gluteus maximus bilaterally, which may be beneficial to those 
that are required to repeatedly lift objects by reducing muscle fatigue. 

• These results may show beneficial use of Brace 3 in that there is 
decreased work placed on the spine and increased work promoted of 
the lower extremities during the deadlift. 

• Further research should be performed to examine if increased load, 
being an experienced lifter, and wearing a lumbar support device 
designed specifically for weightlifting would alter EMG activation in 
a different way compared to the current study.

• Statistical analysis of the data was performed using the IBM SPSS 
Statistics 27 software. 

• Within-subject design: each subject’s baseline measurement (No 
Brace EMG activation) was compared to their own subsequent 
measurements (Brace 2, Brace 3, and Brace 4 EMG activation) to 
determine if change occurred. 

• Shapiro-Wilk test was used to determine the normality of the EMG 
activation data, with the majority of the data found to be non-
normally distributed. 

• Friedman ANOVA was used to compare the repeated measures of 
EMG activation for each muscle group.

• Post hoc analysis for EMG activation of muscle groups with 
statistical significance was performed using the Wilcoxon Signed 
Rank test.

• The Wilcoxon Signed Rank test and the Spearman Rank Correlation 
Coefficient were used to analyze the data collected from the 5-point 
Likert item questionnaire.

• Likert item used in this study: values: 1 = Strongly Agree to 5 = Strongly Disagree, i.e., the larger the mean, the closer it is to the Strongly 
Disagree side.

• Analyzing subjective perception of support by each brace (using Wilcoxon Signed Rank Test):
• Subjectively, there is no difference in the level of perceived support between Brace 2 and Brace 3.
• Subjectively, both Brace 2 and Brace 3 have higher level of perceived support than Brace 4. 

• Looking for correlations (using Spearman Rank Correlation Coefficient):
• There is a fair positive relation between survey questions “I felt supported during the deadlift when wearing a low back support device.” 

and “I felt that Brace 4 was supportive during the deadlift.” 
• There is a fair inverse relation between survey questions “I felt that wearing a brace hindered my ability to perform a deadlift correctly.” 

and “I felt that Brace 3 was supportive during the deadlift.

Fig. 4, A subject performing a conventional deadlift and wearing Brace 3: A) Starting position; B) Midway position; C) Erect 
position

Methods
• Quasi-experimental study with quantitative methods using surface EMG activity 

technology (Noraxon U.S.A. Inc., Scottsdale, AZ) and a questionnaire using a 5-
point Likert item. 

• Sample consisted of 29 young, healthy FGCU students with 0 to 3 months of 
deadlift exercise experience, no previous lower back injuries, and no known 
neurological conditions.

• Female subjects used a 15-pound training bar with a 5-pound weight plate (45 
cm diameter) on each side, male subjects used a 45-pound barbell with a 5-
pound weight plate (45 cm diameter) on each side.

• Surface EMG electrodes were applied to each participant at the erector spinae, 
gluteus maximus, rectus femoris, and biceps femoris muscle groups bilaterally 
according to the manufacturer protocol.

• All participants completed 5 repetitions of the deadlift without a device and with 
each of the three lumbar support devices of varying rigidity in a randomized 
order. 

• After completion, participants were asked to complete a survey regarding their 
perceived support of each of the three devices. 

Discussion
• Brace 3 demonstrated reduced EMG activation of bilateral erector 

spinae musculature with relatively increased activity of the gluteus 
maximus bilaterally, when performing the deadlift exercise. 

• These results may show that use of Brace 3 may allow for decreased 
work placed on the spine and increased work promoted of the lower 
extremities during the deadlift. 

• Furthermore, when comparing the ratings of perceived support of the 
three devices, the results showed that both Brace 2 and Brace 3 have 
higher levels of perceived support compared to Brace 4. 

• Brace 4 was also found to be subjectively the least preferred brace to 
wear during a deadlift out of the three examined in this study.

• Study limitations include the choice of lumbar support devices 
purchased, weight used, and experience level of the subjects.

Table 1: Related-Samples Friedman’s Two-Way Analysis of Variance by Ranks Summary

Muscle Group and 
Brace Worn Total N Test Statistic

Degree of 
Freedom p

NBLE, B2LE, B3LE, B4LE 29 13.837 3 0.003#

NBRE, B2RE, B3RE, B4RE 29 10.557 3 0.014#

NBLG, B2LG, B3LG, B4LG 29 7.983 3 0.046#

NBRG, B2RG, B3RG, B4RG 29 3.436 3 0.329
NBLB, B2LB, B3LB, B4LB 29 1.152 3 0.764
NBRB, B2RB, B3RB, B4RB 29 3.415 3 0.332
NBLR, B2LR, B3LR, B4LR 29 1.443 3 0.696
NBRR, B2RR, B3RR, B4RR 29 5.055 3 0.168

Abbreviations: NB – no brace; B2 – brace 2; B3 – brace 3; B4 – brace 4; LE – left erector spinae; RE – right erector 
spinae; LG – left gluteus maximus; RG – right gluteus maximus; LB – left biceps femoris; RB – right biceps femoris; 
LR – left rectus femoris; RR – right rectus femoris
# - statistical significance for α = 0.05

Table 2: Post Hoc Analysis Summary of Findings, Wilcoxon 
Signed Rank Test

Comparing EMG Activation Means (µV) p

B3LE (77.05) < NBLE (78.85) 0.010#

B3RE (68.08) < NBRE (83.58) 0.010#

B3LE (77.05) < B2LE (77.18) 0.005#

B3RE (68.08) < B2RE (72.99) 0.008#

B3LE (77.05) < B4LE (88.62) 0.048#

B2LE (77.18) < B4LE (88.62) 0.017#

B4RE (67.91) < B2RE (72.99) 0.008#

B4LG (18.00) < B3LG (18.46) 0.048#

Abbreviations: NB – no brace; B2 – brace 2; B3 – brace 3; B4 – brace 4; 
LE – left erector spinae; RE – right erector spinae; LG – left gluteus 
maximus
# - statistical significance for α = 0.05
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