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Abstract

Increasing muscle strength in the biceps brachii can be done using different
methods and different exercises. The purpose of the study was to compare two biceps
curl variations (standing vs. Smith Machine) to evaluate which of the two is more
effective in terms of increasing strength. Thirteen subjects were divided into 2 groups
(standing vs. Smith Machine group) and participated in an exercise program for 6
weeks, 2 training sessions per week. After 6 weeks, the group that performed biceps
curl on Smith Machine recorded a greater increase in muscle strength compared to
the group that performed standing biceps curl.

Introduction

It is known that resistance exercises offer numerous health benefits, in
addition to the fact that they contribute to increasing strength and muscle mass [12].
When it comes to increasing strength and muscle mass, it is recommended that the
intensities used reach at least 70% of 1RM for the results to be visible [1].

Biceps curl is a popular exercise among men who want to increase muscle
strength in the arms. The variations of the exercises make this exercise very popular
[8] but we do not know clearly which is the most effective exercise for developing
strength at the level of the muscle groups when we have a choice between several
variations of the exercises. The biceps curl on the Smith Machine is an isolation
exercise that primarily targets the biceps brachii, allowing the use of a stabilized
frame to control movement and reduce the risk of injury [4].

Using the Smith Machine for biceps curls provides stable support, which can
be beneficial for beginners or those recovering from injury. Stabilization can allow
greater focus on biceps activation without distracting from proper form. Studies
suggest that the biceps curl on the Smith Machine activates the biceps brachii to a
similar extent as other curls, but may not be as effective for activating other
stabilizing muscles given its controlled nature. Maintaining proper form is essential
during exercise. Execution angle and motion control are important to maximize
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exercise efficiency and prevent injury. It is recommended to avoid using too much
weight which could lead to poor form [7].

The biceps curl on the Smith Machine can offer unique benefits, but it is often
compared to dumbbell or barbell curls, which involve a greater degree of
stabilization and muscle activation. Exercise variety is essential for overall strength
development [5].

It is advisable to include the biceps curl on the Smith Machine as part of a balanced
training program that targets all muscle groups, ensuring a harmonious development
of muscle strength [1].

Material-method

Thirteen subjects were divided into 2 groups: a group that performed standing
biceps curl (19.7 + 1.0 years old, n = 6) and a group that performed standing biceps
curl on Smith Machine (19.3 £ 0.5 years old, n = 7) for 6 weeks, with a frequency of
2 training sessions per week. All subjects used the same intensities (75% of 1RM),
with a number of 6 series x 12 repetitions per series, 3-minute break between series;
exercise was performed in a standing position, the grip used was in supination, and
the distance between the hands was kept the same in all series and training sessions
in order not to influence the results in any way. The initial testing was done at the
beginning of the study and after 6 weeks. The statistics were done using the SPSS
version 26 program. The Shapiro-Wilk test was used for data distribution. The #-test
for parametric variables was performed to determine if there were significant
intragroup differences (pretest vs. posttest), and the #-test for independent variables
was performed to determine if there were significant intergroup differences (initial
vs. final).

Results

At the beginning of the study, there were no significant differences regarding
the age of the subjects, #9.48) =0.91, p = .38, a maximum repetition (1RM), #10.22)
=1.98, p = .07 or regarding body mass index (BMI), #9.35) =1.41, p =.19.

After 6 weeks, the group that performed the standing biceps curl on Smith
Machine recorded a significant increase (A% = 13.66) in strength compared to the
initial testing (48.9 + 3.8 kg vs. 43.0 = 3.6 kg), #(6) =- 15.16, p <.001.

A significant increase (A% = 12.04) was also observed in the group that
performed standing biceps curl (44.5 = 2.6 kg vs. 39.7 + 2.3 kg), #(5) =-31.58, p <
.001.

At the end of the study, even if the progress registered by both groups was
close, being a difference of only 1.62% between the two groups, the t-test for
independent variables indicated a statistically significant difference, #(10.54) = 2.44,
p = .03, which may suggest that performing standing biceps curls on the Smith
Machine may lead to greater strength gains compared to traditional biceps curls.
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It should be noted that there were positive correlations between the values
obtained at the initial test for a maximum repetition (IRM) and the age of the
subjects, 7(13) = .91, p <.001 and between the values obtained at the final test for a
maximum repetition (1RM) and subjects' age, 7(13) = .86, p <.001, which suggests
that older subjects obtained higher values in the 1RM test compared to younger
subjects.

Also, there were positive correlations between the initial 1RM values and the
final 1RM values, r(13) = .98, p < .001, which suggests that those who obtained
higher values in the initial testing, obtained better values also at the final test
compared to those who obtained the lower values at the initial test.

A positive correlation was also recorded between the variable body mass
index (BMI) and the values obtained at the initial test at IRM, (13) = .64, p = .02
and the values obtained at the final test at IRM, »(13) =. 60, p = .03, which suggests
that subjects with a higher BMI obtained higher values both at the initial and at the
final test for IRM, compared to subjects who had a lower BMI.

Discussions

Biceps curl on the Smith Machine is effective for the development of the
biceps muscles, due to the possibility of using variable weights, which can lead to
muscle hypertrophy. Studies show that isolation exercises, such as this curl, can
significantly contribute to increasing muscle size [4].

Using the Smith Machine provides a safer environment for performing biceps
curls, especially for beginners. It minimizes the risks associated with free exercise
such as weight drops, allowing users to focus on the correct execution of the
movement [15].

Compared to using dumbbells, the Smith Machine may reduce the activation
of stabilizer muscles, which can be beneficial for focusing on the biceps, but it is
important to combine the exercises for full development. A 2023 study concluded
that if more emphasis is placed on the initial range of motion during elbow flexion
against resistance, biceps brachial muscle hypertrophy will be more evident [9].

Gradual weight progression is essential to maximize the benefits of exercise.
This may include increasing the weight used or the number of repetitions during
training [13].

To maximize biceps development, it is recommended to combine bicep curls
on the Smith Machine with other exercises, such as hammer curls or chin-ups, which
activate the muscles from different angles and improve overall strength. It is
important to pay attention to training antagonistic muscles, such as the triceps, to
prevent muscle imbalances and ensure harmonious development. Balanced exercises
help improve overall performance and reduce the risk of injury [1].
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Studies suggest that using an intensity of 70-85% of your one-repetition
maximum (1RM) is optimal for increasing muscle strength. This translates to a rep
count between 6 and 12, which is ideal for hypertrophy [13].

To maximize biceps brachial hypertrophy, it is important to vary the intensity
and volume of your training. Alternating between heavy weight training (4-6 reps)
and moderate weight training (8-12 reps) can stimulate different muscle development
pathways [17]. Adequate protein intake is essential for muscle repair and growth.
Consuming around 1.6-2.2 grams of protein per kilogram of body weight is
recommended for those looking to maximize muscle hypertrophy [16].

New methods are emerging that involve restricting blood flow to the biceps
brachii to record additional strength increases during recovery [3] and these methods
are of interest for future research. For bicep curls, strength gains appear to be greater
in both women and men when eccentric contractions are performed with dumbbells
or on specific machines [10]. Eccentric contractions are also preferred by coaches,
as they are more effective in preventing injuries and are effective in rehabilitation
[2], [14], [6] and Smith Machine contractions seem to put more tension on the biceps
brachii during the eccentric phase.

Conclusions

In conclusion, both standing biceps curl and biceps curl on Smith Machine
lead to increases in muscle strength in the biceps brachii, but biceps curl on Smith
Machine seems to bring an additional increase in muscle strength in the biceps
brachii, compared to the classic method - standing biceps curl.

References

[1] American College of Sports Medicine. (2013). ACSM's Guidelines for Exercise
Testing and Prescription. Lippincott Williams & Wilkins.

[2] Benjamin Drury, Hannah Clarke, Jason Moran, John F T Fernandes, Greg Henry,
& David G Behm. (2021). Eccentric Resistance Training in Youth: A Survey
of Perceptions and Current Practices by Strength and Conditioning Coaches. J
Funct Morphol Kinesiol, 6(1), 21. doi:10.3390/jfmk6010021

[3] Birk Mygind Grenfeldt, Jakob Lindberg Nielsen, Rune Mygind Mieritz, Hans
Lund, & Per Aagaard. (2020). Effect of blood-flow restricted vs heavy-load
strength training on muscle strength: Systematic review and meta-analysis.
Scand J Med Sci Sports, 30(5), 837-848.

[4] Brad J Schoenfeld. (2010). The mechanisms of muscle hypertrophy and their
application to resistance training. J Strength Cond Res, 24(10), 2857-2872.

[5] Brad J. Schoenfeld, Dan Ogborn, & James W. Krieger . (2016). Effects of
Resistance Training Frequency on Measures of Muscle Hypertrophy: A
Systematic Review and Meta-Analysis. Sports Medicine, 46, 1689-1697.



The Annals of the “Stefan cel Mare” University of Suceava.
Physical Education and Sport Section. The Science and Art of Movement
eISSN 2601 - 341X, ISSN 1844-9131

[6] Conor McNeill, Christopher Martyn Beaven , Daniel T McMaster, & Nicholas
Gill. (2020). Survey of Eccentric-Based Strength and Conditioning Practices
in Sport. J  Strength Cond  Res, 34(10), 2769-2775.
doi:10.1519/JSC.0000000000003778

[7] David Pearson, Avery Faigenbaum, Mike Conley, & William Kraemer. (2000).
The National Strength and Conditioning Association's Basic Guidelines for the
Resistance Training of Athletes. Strength and Conditioning Journal, 22(4), 14.

[8] Giuseppe Coratella , Gianpaolo Tornatore, Stefano Longo, Nicholas Toninelli,
Riccardo Padovan, Fabio Esposito, & Emiliano Cé. (2023). Biceps Brachii and
Brachioradialis Excitation in Biceps Curl Exercise: Different Handgrips,
Different Synergy. Sports, 11(3).

[9] Gustavo F. Pedrosa, Marina G. Simdes, Marina O. C. Figueiredo, Lucas T.
Lacerda, Brad J. Schoenfeld, Fernando V. Lima , . . . Rodrigo C. R. Diniz.
(2023). Training in the Initial Range of Motion Promotes Greater Muscle
Adaptations Than at Final in the Arm Curl. Sports, 11(2), 39.

[10] James L. Nuzzo, Matheus D Pinto, & Kazunori Nosaka. (2023). Muscle strength
and activity in men and women performing maximal effort biceps curl exercise
on a new machine that automates eccentric overload and drop setting. Eur J
Appl Physiol, 123(6), 1381-1396. doi:10.1007/s00421-023-05157-9

[11] M. American College of Sports. (2009). American College of Sports Medicine
position stand. Progression models in resistance training for healthy adults.
Med Sci Sports Exerc(41), 687-708.

[12] M. Krzysztofik, M. Wilk, G. Wojdala, & A. Golas. (2019). Maximizing muscle
hypertrophy: a systematic review of advanced resistance training techniques
and methods. Int J Environ Res Publ Health(19).

[13] Matthew R Rhea, Brent A Alvar, Lee N Burkett, & Stephen D Ball. (2003). A
meta-analysis to determine the dose response for strength development. Med
Sci Sports Exerc, 35(3), 456-464.

[14] Mellissa Harden, Claire Bruce-Martin, Alex Wolf, Kirsty Hicks, & Glyn
Howatson. (2020). Exploring the Practical Knowledge of Eccentric Resistance
Training in High- Performance Strength and Conditioning Practitioners.
International Journal of Sports Science and Coaching, 15(1), 41-52.

[15] Ognjen, A. (2012). Common Variants of the Resistance Mechanism in the Smith
Machine: Analysis of Mechanical Loading Characteristics and Application to
Strength-Oriented and Hypertrophy-Oriented Training. Journal of Strength
and Conditioning Research, 26(2), 350-363.

[16] Stuart M Phillips. (2006). Dietary protein for athletes: from requirements to
metabolic advantage. Appl Physiol Nutr Metab, 31(6), 647-654.

[17] William J Kraemer, & Nicholas A Ratamess. (2004). Fundamentals of
resistance training: progression and exercise prescription. Med Sci Sports
Exerc, 36(4), 674-688.

8



	THE DIFFERENCE BETWEEN STANDING BICEPS CURL ON SMITH MACHINE AND STANDING BICEPS CURL ON MUSCLE STRENGTH IN YOUNG MEN

