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OBJECTIVE: To investigate muscle activation of the shoulder extensors and trunk stabilizers by surface
‘electromyography (SEMG) activity during the isometric Ab Wheel Rollout exercise in different shoulderjoint positions.

METHOD: We recruited 8 young, healthy, resistance trained men (age: 25 + 3 years, height: 178 + 5 cm, and total
body mass: 81 £ 2 kg). All subjects performed two sets of 10 sec. maximal isometric contractions of the Ab Wheel
Rollout exercise keeping the knees fixed on the floor and the arms taut. To perform the exercise, all subjects were
randomly assessed in the following three positions related to the angle between the arms and trunk, in random
order: arms aligned vertically with the Ab Wheel Rollout exercise (neutral); 90° and 150°. A rest period of 5 minutes
was provided between tests. The SEMG signals were recorded in the following muscles: Latissimus Dorsi; Pectoralis
Major; Erector Spinae; Rectus Abdominis.

RESULTS: There were significant increases in Rectus Abdominis muscle activity between: neutral vs. 90°, neutral vs.
150° and 90° vs. 150°. There was a significant increase in Pectoralis Major muscle activity between neutral x 150°.
CONCLUSIONS: The present findings indicate that (a) Ab Wheel Rollout exercise emphasizes the muscle action
of the Pectoralis Major and Rectus Abdominis more than the Latissimus Dorsi and Erector Spinae; (b) the level of
muscle activation depends on the external force created by the body mass and lever arm from the center of mass.
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Bl INTRODUCTION

Among the many different variables in resistance
training, exercise choice is one of the most important
for achieving the aims of the program.! In addition, it
can influence the level of muscle activation that will be
used in the movement,? thereby potentially mediating
muscular adaptations. Because the choice of a specific
exercise can generate mechanical and physiological
muscle stress, it is essential to define the exercise order
during resistance training.

The superficial electromyographic (sEMG)
technique is often used to identify the activation of each
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muscle in different exercises.’ Many studies have been
conducted to define the main muscles used in exercises
such as the bench-press,*® the lateral pull-down,°
pullover!! and other shoulder movements,'*!3 but there
are no specific studies about the Ab Wheel Rollout
exercise in the literature.

The Ab Wheel Rollout exercise is a very common
exercise for improving upper and trunk body strength
and power in athletes and recreational exercisers. The
prime actions during the Ab Wheel Rollout exercise are
shoulder extension (dynamic contraction) and trunk
flexion (isometric contraction).!*** During the dynamic
movement, the Pectoralis Major (sternal portion),
Latissimus Dorsi and Teres Major are the major acting
muscles, 011131517 while the Rectus Abdominis and the
Erector Spinae actactive in isometric contractions (trunk
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stabilization). Marchetti and Uchida'! anlyzed the SEMG
of Pectoralis Major and Latissimus Dorsi during dynamic
barbell pullover exercise, which can be considered similar
to the Ab Wheel Rollout exercise for the shoulder joint
movement. The results showed a higher level of activation
for the Pectoralis Major compared to the Latissimus Dorsi

No previous study to date has endeavored to assess
muscle activity during performance of the Ab Wheel
Rollout exercise, leaving a gap in the literature about this

erformed exercise. Therefore,

B METHODS

Subjects

Based on a statistical power analysis derived from
the [EMG data from a pilot study, it was determined that
8-10 subjects would be necessary to achieve an alpha
level of 0.05 and a power (1-

of 0.80.2° Therefore,

subjects who participated had no previous trunk or lower
limb surgery/injury. The procedures employed in the study
follow the ethical principles governing research with human
subjects in accordance with the resolutions of the National
Health Council and has been duly approved by the Ethics
Committee of University and all subjects read and signed
an informed consent document prior to participating.

Procedures
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Figure 1 portrays the three

ossitions of this exercise.

The participants’ skin was prepared before
placement of the sEMG electrodes. Hair at the site of
electrode placement was shaved and the skin was cleaned
with alcohol. Bipolar active disposable dual Ag/AgCl sna
electrodes were used (1-cm center-to-center spacin

The sEMG signals were recorded by an electromyographic
acquisition system (EMG832C, EMG system Brasil, Sdo José
dos Campos, Brazil) with a sampling rate of 2000 Hz using
a commercially designed software program (EMG System
Brasil, Sdo José dos Campos, Brazil). EMG activity was
amplified (bi-polar differential amplifier, input impedance
=2M(Q, common mode rejection ratio > 100 dB min (60 Hz),
gain x 20, noise > 5 pV), and analog-to-digitally converted
(12 bit). A ground electrode was placed on the right
clavicle.

Data analyses

All sSEMG data were analyzed with a customized
Matlab routine (MathWorks Inc., USA). The digitized
sEMG data were band-pass filtered at 20-400 Hz using a
fourth-order Butterworth filter with a zero lag.
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Figure 1 - Ab Wheel Rollout exercise: (A) neutral position; (B) 90 degrees position; and (C) 150 degrees position.
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the data were confirmed with the Shapiro-Wilk and Levenes

tests, respectively. To test differences for each muscle 0
activity (iEMG), one-way ANOVAs were used. Post-hoc
comparisons were performed with the Bonferroni test.

Rectus Erector Spinae  Pectoralis Latissmus Dorsi
Abdominis Major

MUSCLES

Figure 2 - Mean = standard deviation of the IEMG from Rectus Abdominis (Rectus
Abdominis), Erectus Spinae (ES), Pectoralis Major (Pectoralis Major) and Latissimus
Dorsi (Latissimus Dorsi) during isometric Ab Wheel Rollout exercise for different
extension shoulder angle-positions (neutral, 90° and 150°) * Significant difference,
p <0.05.

Wheel Rollout exercise in different shoulder joint positions.

=
=

B RESULTS

B DISCUSSION

The present study investigated the muscle activation
of the shoulder extensors and muscles involved in trunk
stabilization by sEMG activity during the isometric Ab
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Regarding the trunk stabilizer muscles, the prone
plank exercise consists of a prone bridge supported by the
forearms and feet, and thus can be considered similar to
the Ab Wheel Rollout exercise. The results of present study
showed a higher Rectus Abdominis muscle activation when
compared to Erector Spinae, corroborating previous work
from Tong et al.,'® Atkins et al.,2® and Snarr and Esco.* Tong
et al.!® studied twenty-eight young male and eight young
female athletes by measuring sEMG of selected trunk flexors
and extensors (Rectus Abdominis and Erector Spinae)
during the static prone plank and found a higher percentage
of maximum voluntary isometric contraction (%MVIC) to
Rectus Abdominis when compared to Erector Spinae (32.7
+10.8vs. 3.3 £ 1.2%MVIC, respectively). Atkins et al., > and
Snarr and Esco'® assessed SEMG of the Rectus Abdominis
and Erector Spinae during the prone plank under different
conditions (stable and unstable base). Atkins et al.,2* showed
a similar pattern for the rate of muscle contraction on a
stable base (42.4 vs. 10.23% maximal muscle activation,
respectively), and Snarr and Esco'® showed a higher Rectus
Abdominis raw sEMG value compared to Erector Spinae
(0.81 £ 0.9 vs. 0.10 £ 0.04 mV, respectively). Given these
findings, it seems that the static prone plank exercise
and the Ab Wheel Rollout exercise have similarities with
respect to trunk stabilization, and the Rectus Abdominis is
substantially more active than the Erector Spinae.

l CONCLUSION

he present findings indicate that the Ab
Wheel Rollout exercise could emphasize the muscle action
of the Pectoralis Major and Rectus Abdominis more than
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the Latissimus Dorsi and Erector Spinae, and the level of
muscle activation depends on the external force created
by the body mass and lever arm from the center of mass.

Bl ACKNOWLEDGEMENTS

The authors gratefully acknowledge the LARET
(Laboratério de Recursos Terapéuticos - UNIMEP).

B AUTHOR CONTRIBUTIONS:

Marchetti PH: main project, data acquisition, data
analyses, text writting; Schoenfeld BJ: text revision; Silva
JJ: data acquisition, data analyses; Guiselini MA: data
acquisition, data analyses; Freitas FS: data acquisition,
data analyses; Pecoraro SL: data acquisition, data analyses;
Gomes WA: data acquisition, data analyses; Lopes CR: text
revision.

Bl CONFLICT OF INTEREST

Authors declare that there were no conflicts of
interest for conducting this study.

PADRAO ISOMETRICO DE ATIVACAO MUSCULAR
DURANTE O EXERCICIO AB WHEEL ROLLOUT EM

DIFERENTES POSICOES DO COMPLEXO ARTICU-
LAR DO OMBRO

OBJETIVO: O objetivo do estudo foi investigar o
padrao de atividade muscular isométrica de extensores
de ombro e estabilizadores de tronco através de
eletromiografia de superficie (SEMG) durante diferentes
posicdes do complexo articular do ombro durante o
exercicio Ab Wheel Rollout.

METODO: Foram recrutados 8 voluntarios jovens e
treinados em forga, com idade: 25 + 3 anos, estatura: 178
+ 5 cm, e massa corporal total: 81 * 2 kg. Os participantes
realizaram duas séries de 10 segundos em contragido
isométrica utilizando o Ab Wheel Rollout, e mantiveram
os joelhos apoiados no chdo e os bragos estendidos.
Trés posicdes de ombro (em relagido ao tronco) foram
avaliadas de forma aleatoria entre os participantes: bragos
posicionados na vertical e alinhado ao eixo do Ab Wheel
Rollout (neutra); 90 graus and 150 graus. Um periodo de
cinco minutos de repouso foi respeitado entre posicoes e
tentativas. Os sinais mioelétricos foram medidos para os
seguintes musculos: Latissimo do Dorso; Peitoral Maior;
Eretor da Coluna; Reto do Abdome.

RESULTADOS: Foi observado um aumento
significante da atividade muscular isométrica para o
musculo Reto do Abdome entre as posi¢des: neutra x 90°,
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neutra x 150° e 90° x 150°. Houve aumento significante
na ativacdo muscular isométrica do Peitoral Maior entre a
posicdo neutra x 150°.

CONCLUSOES: O presente estudo indica que (a) o
exercicio Ab Wheel Rollout enfatiza a agdo muscular do
Peitoral Maior e do Reto do Abdome em relagio ao Latissimo
do Dorso e aos Eretores da Coluna; (b) o nivel de ativagio
mioelétrica depende das forc¢as externas criadas pelo peso
corporal e pelo braco de alavanca do centro de massa.

PALAVRAS-CHAVE: Biomecanica; Desempenho
fisico; Exercicio funcional.

Bl REFERENCES

1. Fleck S]. Periodized strength training: A critical review. ] Strength Cond
Res. 1999;13(1):82-9.

2. Brennecke A, Guimaries TM, Leone R, Cadarci M, Mochizuki L, Simio
R, etal. Neuromuscular activity during bench press exercise performed
with and without the preexhaustion method. ] Strength Cond Res.
2009;23(7):1933-40.

3. Da Silva EM, Brentano MA, Cadore EL, De Almeida APV, Kruel LFM.
Analysis of muscle activation during different leg press exercises at
submaximum effort levels. ] Strength Cond Res. 2008;22:1059-65.

4. Barnett C, Kippers V, Turner P. Effects of variation of the bench press
exercise on the EMG activity of five shoulder muscles. ] Strength Cond
Res. 1995;9(4):222-7.

5. Schick EE, Coburn JW, Brown LE, Judelson DA, Khamaoui AV, Tran TT,
etal. A comparision of muscle activation between a smith machine and
free weight bench press. ] Strength Cond Res. 2010;24(3):779-84.

6. Giorgio P, Samozino P, Morin ]B. Multigrip flexible device: Electromyo-
graphical analysis and comparison with the bench press exercise. ]
Strength Cond Res. 2009;23(2):652-9.

7. SantanaJC, Vera-Garcia FJ, McGill SM. A kinetic and alectromyography
comparision of the standing cable press and bench press. ] Strength
Cond Res. 2007;21(4):1271-9.

8. Marshall PWM, Murphy BA. Increased deltoid and abdominal
muscle activity during swiss ball bench press. ] Strength Cond Res.
2006;20(4):745-50.

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

MedicalExpress (Sao Paulo, online) 2015 August;2(4):M150404

. Snyder BJ, Leech JR. Voluntary increase in Latissimus Dorsi muscle

activity the lat pull-down following expert instruction. ] Strength Cond
Res. 2009;23(8):2204-9.

Sperandei S, Barros MAP, Silveira-Junior PCS. Electromyographic
analysis of three different types of lat pull-down. ] Strength Cond Res.
2009;23(7):2033-8.

Marchetti PH, Uchida MC. The effect of pullover on pectoralis major
and Latissimus Dorsi evaluated by EMG activity. ] Appl Biomech.
2011;27(4):380-4.

Escamilla RF, Yamashiro K, Paulos L, Andrews JR. Shoulder muscle
activity and function in common shoulder rehabilitation exercises.
Sports Med. 2009;39(8):663-85.

llyés A, Kiss RM. Shoulder muscle activity during pushing, pulling,
elevation and overhead throw. ] Electromyogr Kinesiol. 2005;15:282-9.
Marchetti PH, Calheiros Neto RB, Charro MA. Biomecanica Aplicada:
Uma abordagem para o treinamento de forga. Sdo Paulo: Phorte; 2007.
Hall S]. Basic Biomechanics: McGraw-Hill Companies; 2009.

Hamil J, Knutzen KM. Biomechanicas basis of human movement:
Lippincott Williams & Wilkins; 2003.

Shevlin MG, Lehman JF, Lucci JA. electromyographic study of the func-
tion of some muscles crossing the glenohumeral joint. Arch Phys Med
Rehabil. 1969;50:264-70.

Tong TK, Wu S, Nie ]. Sport-specific endurance plank test for evaluation
of global core muscle function. Phys Ther Sport. 2014;15:58-63.
Snarr RL, Esco MR. Electromyographical comparison of plank varia-
tions performed with and without instability devices. ] Strength Cond
Res. 2014;28(11):3298-305.

Eng J. Sample Size Estimation: How many individuals should be stu-
died? Radl. 2003;227(2):309-13.

Schoenfeld BJ. The MAX muscle plan. Champaign: Human Kinetics;
2013.

Marchetti PH, Kohn AF, Duarte M. Selective activation of the rectus
abdominis muscle during low-intensity and fatiguing tasks. ] Sports
Sci Med. 2011;10(2):322-7.

Rhea MR. Determining the magnitude of treatment effects in strength
training research through the use of the effect size. ] Strength Cond
Res. 2004;18(4):918-20.

Rosner B. Fundamentals of Biostatistics. 7 ed: Cengage Learning; 2010.
Atkins SJ, Bentley I, Brooks D, Burrows MP, Hurst HT, Sinclair JK. Elec-
tromyographic response of global abdominal stabilizers in response
to stable- and unstable-base isometric exercise. ] Strength Cond Res.
2015;29(6):1609-15.



