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Abstract. This study investigates the effects of different bodybuilding training methodologies—single muscle versus multiple muscle train-
ing—on upper body muscle growth. Despite the established benefits of resistance training for muscle hypertrophy, the optimal structuring 
of workouts remains debated. An experimental design was utilized, dividing 44 participants from the Iraqi Federation for Bodybuilding and 
Fitness into two groups, with one focusing on training a single muscle per session and the other on training two muscles per session over 
12 weeks. Pre- and post-test measurements were taken to assess changes in chest, upper arm, and forearm circumferences, alongside 
strength gains. Statistical analysis using SPSS revealed significant increases in muscle size for both training approaches, with the single muscle 
group demonstrating superior hypertrophic outcomes. These findings suggest that training one muscle group per session may provide a 
more effective stimulus for muscle growth compared to training multiple groups simultaneously. The results contribute valuable insights 
into bodybuilding training practices, indicating that specific training strategies can optimize hypertrophy and enhance strength in bodybuild-
ers. 
Keywords: Bodybuilding Training Methods, Muscle Hypertrophy, Single Muscle vs. Multiple Muscle Training, Upper Body Muscle 
Growth. 
 
Resumen. Este estudio investiga los efectos de diferentes metodologías de entrenamiento de culturismo (entrenamiento de un solo músculo 
frente a entrenamiento de varios músculos) en el crecimiento muscular de la parte superior del cuerpo. A pesar de los beneficios establecidos 
del entrenamiento de resistencia para la hipertrofia muscular, la estructuración óptima de los entrenamientos sigue siendo objeto de debate. 
Se utilizó un diseño experimental, dividiendo a 44 participantes de la Federación Iraquí de Culturismo y Fitness en dos grupos, uno centrado 
en el entrenamiento de un solo músculo por sesión y el otro en el entrenamiento de dos músculos por sesión durante 12 semanas. Se 
tomaron medidas antes y después de la prueba para evaluar los cambios en las circunferencias del pecho, la parte superior del brazo y el 
antebrazo, junto con las ganancias de fuerza. El análisis estadístico utilizando SPSS reveló aumentos significativos en el tamaño muscular 
para ambos enfoques de entrenamiento, y el grupo muscular único demostró resultados hipertróficos superiores. Estos hallazgos sugieren 
que entrenar un grupo muscular por sesión puede proporcionar un estímulo más eficaz para el crecimiento muscular en comparación con 
el entrenamiento de varios grupos simultáneamente. Los resultados aportan información valiosa sobre las prácticas de entrenamiento de 
culturismo, lo que indica que las estrategias de entrenamiento específicas pueden optimizar la hipertrofia y mejorar la fuerza en. 
Palabras clave: Métodos de entrenamiento de culturismo, hipertrofia muscular, entrenamiento de un solo músculo frente a entrenamiento 
de varios músculos, crecimiento muscular de la parte superior del cuerpo. 
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Introduction 
 
Resistance training (RT) has long been recognized as a key 

method for inducing muscle hypertrophy, strength gains, and 
overall improvements in physical performance. Among the 
various training methods, bodybuilding exercises, which fo-
cus on maximizing muscle size through targeted resistance 
work, have been widely practiced by athletes and fitness en-
thusiasts. A major point of interest in hypertrophy training 
revolves around the optimal structuring of workouts—par-
ticularly, whether training one muscle group per session or 
multiple muscle groups in the same session leads to greater 
hypertrophic outcomes. 

Muscle hypertrophy, defined as an increase in muscle 
mass due to the enlargement of muscle fibers, is influenced 
by a variety of factors, including mechanical tension, meta-
bolic stress, and muscle damage (Schoenfeld, 2010). The 
structuring of training programs, particularly the number of 

muscle groups targeted per session, plays a critical role in de-
termining these factors. Training a single muscle group per 
session allows for greater focus, volume, and intensity on that 
particular muscle, which can enhance hypertrophic adapta-
tion (Kraemer & Ratamess, 2004). By concentrating mechan-
ical stress on one muscle group, single-muscle workouts may 
facilitate more significant muscle fiber recruitment and max-
imize muscle protein synthesis post-exercise (Schoenfeld, 
2016). 

On the other hand, training multiple muscle groups in one 
session provides a more time-efficient approach and is com-
monly employed in programs designed for overall body de-
velopment. Multi-muscle training involves distributing vol-
ume and recovery resources across more than one muscle 
group, which could potentially reduce the hypertrophic stim-
ulus for any one particular muscle but can result in balanced 
development across different muscle groups (Figueiredo et 
al., 2017). For athletes or individuals with time constraints, 
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this approach may offer a practical solution, even if maximal 
hypertrophy in specific muscles is not achieved (Gentil et al., 
2017). 

Several studies have investigated the relationship between 
training volume—defined as the total number of sets, repeti-
tions, and load applied to a muscle—and muscle growth. 
Higher volumes have been consistently shown to produce 
greater muscle hypertrophy (Krieger, 2010). However, the 
question remains as to how this volume should be distributed 
within a workout session. Should all volume be concentrated 
on one muscle group, or should it be spread across multiple 
groups? 

Existing literature provides mixed results on this topic. 
Some studies indicate that isolated training, where a single 
muscle is targeted with higher volumes, leads to more signif-
icant hypertrophy in that muscle compared to training multi-
ple muscles in a session with lower individual muscle volume 
(Schoenfeld et al., 2016). In contrast, other research suggests 
that as long as progressive overload is applied and recovery is 
adequate, training multiple muscles per session can still lead 
to meaningful muscle growth, particularly when total weekly 
volume is controlled (Hackett et al., 2018). 

 
Literature Review 
The relationship between training methodologies and 

muscle hypertrophy has been a focal point in exercise science 
research. Resistance training, a cornerstone of bodybuilding, 
has been shown to elicit significant increases in muscle mass 
and strength through various training protocols. The effec-
tiveness of these protocols often depends on factors such as 
the frequency of training, the number of muscle groups in-
volved, and the intensity of the exercises performed. 

Several studies have explored the impact of different 
training frequencies on hypertrophy. Zourdos et al. (2016) 
suggest that training frequency is crucial for optimizing mus-
cle growth, with evidence indicating that a higher frequency 
of muscle group engagement can lead to superior hyper-
trophic outcomes. This aligns with findings from O'Hara et 
al. (2020), who conducted a meta-analysis and concluded that 
higher training frequencies correlate positively with muscle 
hypertrophy. These studies highlight the importance of struc-
turing training programs to maximize the frequency of mus-
cle group activation. 

In contrast, research has also pointed to the effectiveness 
of single muscle group training. For instance, Schoenfeld 
(2016) argues that focusing on one muscle group per session 
can enhance the training stimulus, allowing for greater inten-
sity and volume, which are critical factors for muscle growth. 
This is particularly relevant for advanced bodybuilders who 
may benefit from a more concentrated approach to their 
training. 

Moreover, the debate over the optimal number of muscle 
groups to train per session continues to be explored. A study 

by Gentil et al. (2017) suggests that while training multiple 
muscle groups can be effective, it may dilute the training 
stimulus compared to a focused approach. They found that 
participants who trained single muscle groups exhibited 
greater hypertrophy in targeted muscles compared to those 
who trained multiple groups in a single session. 

Additionally, the role of intensity in resistance training is 
well-documented. Rhea et al. (2003) emphasize that training 
intensities between 75% and 95% of one-repetition maxi-
mum (1RM) are optimal for promoting muscle growth. The 
adaptation of muscle fibers to high-intensity training proto-
cols supports the idea that carefully structured training can 
lead to significant improvements in muscle size and strength. 

Finally, the exploration of training methodologies contin-
ues to evolve. Current research indicates that individual vari-
ability in response to training can significantly influence out-
comes, suggesting that personalized training regimens may be 
more effective than standardized protocols (Phillips & Van 
Loon, 2011). This highlights the necessity for ongoing re-
search to identify the most effective training strategies tai-
lored to specific populations. 

The purpose of this study is to examine how the number 
of muscles involved in a single training session affects hyper-
trophic outcomes in upper body muscle groups. Specifically, 
this research compares the effects of training one muscle 
group per session versus training two muscle groups per ses-
sion on the growth of chest, upper arm, and forearm circum-
ferences. By comparing these two approaches, the study aims 
to provide practical insights into optimal training strategies 
for muscle hypertrophy. 

Previous research has largely focused on overall training 
volume and intensity, but few studies have systematically ex-
amined how varying the number of muscle groups trained in 
a single session influences localized muscle hypertrophy 
(Gentil et al., 2017; Hackett et al., 2018). This study seeks 
to fill that gap by providing direct comparisons between these 
two training modalities. The results can have significant im-
plications for strength athletes, bodybuilders, and fitness en-
thusiasts seeking to maximize muscle growth while optimiz-
ing their training structure. 

 
Hypotheses: 
Hypothesis 1: Training one muscle group per session will 

yield significantly greater hypertrophic outcomes compared 
to training two muscle groups per session. 

Hypothesis 2: Participants engaged in a single muscle train-
ing program will demonstrate greater strength gains com-
pared to those in the multiple muscle training program. 

The research problem revolves around how engaging a va-
riety of muscles in a single training unit affects the growth of 
upper body muscles. The main idea is to compare the effec-
tiveness of exercises that target multiple muscles in a single 
session with those that focus on only one muscle group. 
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The aim of the research is to understand whether it is bet-
ter to split training so that it includes a variety of muscle 
groups in each session, such as incorporating exercises for the 
chest, shoulders and back in the same session, or to focus only 
on one muscle group, such as the chest, for example, in each 
training session. 

By studying this issue, the research can provide valuable 
insights into how training programs can be designed to im-
prove muscle building results. The study will be conducted 
using an experimental approach where participants are di-
vided into two groups; the first follows a training program 
that includes multiple muscles in each session, and the second 
focuses on training a single muscle group in the session. The 
results of the research will be evaluated based on changes in 
muscle size, strength and physical adaptation after a specified 
period of training. 

 
Research Questions 
1. How does training one muscle group per session 

compare to training two muscle groups per session in terms 
of hypertrophic outcomes in the chest, upper arm, and fore-
arm muscles? 

2. What are the differences in strength gains between 
participants following a single-muscle training program ver-
sus those following a two-muscle training program? 

3. How do variations in training volume and intensity 
across different training modalities impact overall physical 
conditioning among bodybuilders? 

4. What specific measures of muscle size (e.g., chest 
circumference, upper arm circumference, forearm circum-
ference) show significant changes following the implementa-
tion of the two different training programs? 

 
Research Objectives 
1. To evaluate and compare the effects of training one 

muscle group versus two muscle groups per session on hyper-
trophy in upper body muscles. 

2. To assess the strength gains achieved by participants 
engaged in single-muscle versus two-muscle training pro-
grams over a 12-week training period. 

3. To analyze the influence of different training modal-
ities on overall physical conditioning, including aspects such 
as endurance and functional strength. 

4. To measure and report the pre-and post-test differ-
ences in muscle size parameters (chest, upper arm, forearm) 
to determine the effectiveness of each training approach. 

 
Research significance 
The research will provide insights into how to optimize 

training programs to achieve the best results in building upper 
body muscle, which could help coaches and athletes design 
more effective training programs. 

 

Methodology 
 
Research Design 
An experimental approach was employed, wherein par-

ticipants were divided into two distinct groups. The first 
group followed a training program that included multiple 
muscles in each session, while the second group adhered to a 
program that focused on a single muscle group per session. 
Evaluations of the results were based on criteria such as mus-
cle size, strength, and physical conditioning after a specified 
training period. 

 
Methodology and Sample 
The researchers employed a quasi-experimental design 

with a pre-test and post-test framework to address the re-
search problem. The study involved a sample of bodybuilders 
affiliated with the Iraqi Federation for Bodybuilding and Fit-
ness, comprising a total of 44 participants (22 in each group). 
The inclusion criteria specified participants aged 22 to 33 
years with at least one year of resistance training experience, 
ensuring a homogenous group in terms of training back-
ground and capability. Players who had undergone prior ex-
ploratory experiments were excluded to maintain the integ-
rity of the findings. This design allows for a robust compari-
son of training methodologies while controlling for external 
variables (Creswell & Creswell, 2017). 
 
Table 1. 

Distribution of the research samples 

Variables Mean median Std. deviation Skewness coefficient 

Height (cm) 175 173 2.0 0.50 
Weight (kg) 72 72 1.5 0.25 

Age (year) 26 27 3.5 0.40 

 

 
 

Figure 1. Skewness Coefficient Value 

 
Figure 1 shows the frequency distribution of the data, 

with most values concentrated near the center, indicating a 
nearly normal distribution. The fitted curve represents the 
ideal normal distribution, and the skewness coefficient of 
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0.055 suggests minimal positive skewness. This means the 
distribution is almost symmetric, with a slight tendency for 
more values on the right side. Overall, the data is closely cen-
tered around the mean, with only a small number of extreme 
values on either end. 

 
Instruments and Data Collection Tools 
Data collection involved various tools and resources: 

• Access to both Arabic and foreign literature and ref-
erences. 

• An electronic timer for measuring time-based per-
formance. 

• A fully equipped sports club (gym) for conducting 
training sessions. 

• Personal mobile devices, specifically HP laptops, for 
data analysis and calculations. 

• Standardized measuring devices for assessing muscle 
size and strength. 

• Body composition analysis using calipers and a bioe-
lectrical impedance scale to assess muscle size. 

 
Exploratory Experiment 
An exploratory experiment was conducted on February 

25, 2024, involving players not included in the main research 
sample. This exploratory phase was essential for validating 
the training curriculum and assessment protocols, ensuring 
that the devices and tools necessary for the tests were 
properly identified (Patten, 2016). 

 
Main Experiment 
Pre-Test: The pre-tests were conducted on March 1, 

2024, in a sports hall (gym) in Baghdad. All temporal and spa-
tial conditions were standardized to ensure uniformity with 
the post-tests. 

Training Application: Following the pre-tests, training 
commenced in the gym. The sample was divided into two 
groups, each consisting of 22 participants. Two distinct train-
ing programs were designed: 
 

Table 2. 
Training Program 

Training Program day Muscle Group Trained Duration 

Single-Muscle Training Program 

Day 1 Chest 60-75 minutes 
Day 2 Arms 45-60 minutes 
Day 3 Back 60-75 minutes 
Day 4 Shoulders 45-60 minutes 

Two-Muscles Training Program 
Day 1 Chest and Biceps 75-90 minutes 
Day 2 Back and Triceps 75-90 minutes 
Day 3 Shoulders and Abs 60-75 minutes 

 
The training duration spanned 12 weeks, with training in-

tensities ranging between 75-95% of the participants' one-
repetition maximum (1RM). This intensity range is consistent 
with recommendations for optimizing hypertrophy and 
strength gains (Schoenfeld, 2010). 

Post-Test: The post-tests were conducted on June 2, 
2024, in the same gym where the pre-tests were adminis-
tered, maintaining all temporal and spatial conditions for con-
sistency. 

 
Training Program Design 
The participants engaged in a structured training program 

over a duration of 12 weeks, focusing on either a single-mus-
cle or two-muscle training approach. The following table out-
lines the load progression and periodization for training in-
tensities ranging from 75% to 95%, detailing the sets and rep-
etitions prescribed each week.

 
Table 3.  
Load Progression and Periodization for Training Intensities (75%-95%). 

Week Training Intensity (%) Sets Repetitions Notes 

1 75 3 10 Introduction phase; focus on technique. 
2 75 4 10 Increase volume; maintain intensity. 

3 80 4 8 Start to increase intensity; focus on form. 
4 80 5 8 Increased intensity; recovery emphasized. 
5 85 4 6 Peak intensity for muscle growth. 
6 85 5 6 Continue high intensity; focus on maximal effort. 
7 90 4 5 Deload week; maintain intensity, reduce volume. 

8 90 5 5 Begin to increase volume again. 
9 95 3 4 Peak intensity; focus on maximal lifts. 

10 95 4 3 Test week; assess strength and hypertrophy progress. 
11 90 4 5 Transition phase; slightly reduce intensity but maintain volume. 
12 70 3 8 Recovery phase; focus on technique and active recovery.  

 
Description of Periodization Phases 

• Weeks 1-2: Introduction Phase: Participants famil-
iarize themselves with the exercises and prioritize correct 
form and technique while maintaining moderate intensity. 

• Weeks 3-4: Hypertrophy Phase: Gradual increase in 
intensity and volume, emphasizing mechanical tension and 
metabolic stress to stimulate muscle growth. 

• Weeks 5-6: Strength Phase: Shift focus towards 
higher intensity and lower repetitions, promoting maximal 
strength gains with increased recovery demands. 
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• Weeks 7-8: Deload and Recovery Phase: A deload 
week followed by a gradual increase in volume to allow mus-
cles to recover while maintaining intensity. 

• Weeks 9-10: Peak Phase: Focus on maximal strength 
testing and assessing hypertrophy progress, with peak inten-
sity during the training sessions. 

• Weeks 11-12: Transition and Recovery Phase: Tran-
sitioning back to slightly lower intensities while maintaining 
volume for technique refinement and active recovery. 

 
Statistical Analysis 
Statistical analyses of the collected data were performed 

using the Statistical Package for the Social Sciences (SPSS). 
The following statistical measures were applied: 

Arithmetic mean and standard deviation to summarize 
data distribution. 

Skewness coefficient to assess the normality of the data. 
T-tests for comparing means between the two independ-

ent groups to evaluate the significance of changes observed 
from pre- to post-test measurements. Effect sizes were calcu-
lated to determine the practical significance of the results. 

These statistical analyses provide reliable insights into the 
effects of the differing training methodologies on muscle 
growth and strength, allowing for a robust examination of the 
research hypothesis (Field, 2013). 

 

 
Results 

 
Table 4.  
Pre- and post-tests for the first research group (single-muscle training group) 

Variables 
Pre-test Post-test 

T-test Value Sig. 
Mean Std. deviation Mean Std. deviation 

Chest circumference 88.600 1.140 93.200 1.303 5.277 0.006 
Upper arm circumference 29.200 0.836 33.200 0.836 7.303 0.002 

Forearm circumference 24.800 0.836 30.600 0.894 8.744 0.001 

 
Professional Interpretation of Table 3: Pre- and Post-

Test Results for the First Research Group (Single-Mus-
cle Training Approach) 

Table 4 presents a comparative analysis of the pre-and 
post-test measurements for the first research group, which 
followed a bodybuilding regimen focused on engaging one 
muscle group per training unit. The variables assessed in-
clude chest circumference, upper arm circumference, and 
forearm circumference, with statistical significance evalu-
ated using the paired sample T-test. The results provide key 
insights into the hypertrophic response to single-muscle-tar-
geted exercises. 

 
Chest Circumference 
Pre-test mean: 88.600 cm (SD = 1.140). 
Post-test mean: 93.200 cm (SD = 1.303). 
The T-test value of 5.277, with a p-value of 0.006, re-

veals a statistically significant increase in chest circumfer-
ence post-training. This indicates that isolating the chest 
muscles in each session led to a notable enhancement in mus-
cle mass. The relatively low standard deviations indicate con-
sistency in performance improvements across participants, 
while the p-value (< 0.05) confirms the validity of the re-
sults at a high level of confidence. 

 
Upper Arm Circumference 
Pre-test mean: 29.200 cm (SD = 0.836). 
Post-test mean: 33.200 cm (SD = 0.836). 
A T-test value of 7.303, coupled with a p-value of 0.002, 

suggests an even more pronounced hypertrophic response in 

the upper arm. The 4 cm increase in circumference under-
scores the significant impact of isolated upper-arm training on 
muscle growth. Given that the standard deviation remains 
constant between the pre-and post-tests, this suggests uni-
form improvement among the participants. The very low p-
value confirms that the change is statistically robust, indicat-
ing a highly reliable outcome in the upper arm's hypertrophic 
adaptation to the training stimulus. 

 
Forearm Circumference 
Pre-test mean: 24.800 cm (SD = 0.836). 
Post-test mean: 30.600 cm (SD = 0.894). 
With a T-test value of 8.744 and a p-value of 0.001, the 

increase in forearm circumference is highly statistically signif-
icant. The 5.8 cm difference between the pre-and post-tests 
illustrates the substantial muscle hypertrophy achieved 
through targeted forearm exercises. The consistency in stand-
ard deviation indicates that the training protocol yielded reli-
able results across the study cohort. The T-test value, notably 
the highest among all variables, further highlights the sensitiv-
ity of the forearm to isolated muscle stimulation, with the 
very low p-value reinforcing the robustness of this result. 

 
Comprehensive Analysis 
The results from Table 3 demonstrate the effectiveness of 

single-muscle training on the growth of upper body muscles, 
with significant gains observed in chest, upper arm, and fore-
arm circumferences. The consistently low p-values (<0.05) 
across all variables validate the statistical significance of these 
results, affirming that the training protocol was effective in 
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promoting hypertrophy in a highly reliable and reproducible 
manner. The large T-test values further reflect substantial ef-
fect sizes, indicating that isolating individual muscle groups 
during training sessions leads to pronounced muscular adap-
tations. 

These findings are consistent with the theoretical frame-
work suggesting that targeted resistance training elicits spe-
cific hypertrophic responses by maximizing the mechanical 
tension and metabolic stress placed on the isolated muscles. 
Thus, the data support the hypothesis that single-muscle-fo-
cused training protocols are an effective strategy for increas-
ing muscle mass in specific regions of the upper body, provid-
ing practical implications for bodybuilding programs aimed at 
enhancing muscular development through selective muscle 
engagement. 
 

Table 5.  
Pre- and post-tests for the second research group (two-muscles training group) 

Variables 

Pre-test Post-test 
T-test 
Value 

Sig. 
Mean 

Std.  

deviation 
Mean 

Std. 

 deviation 

Chest circumference 89.400 0.894 91.200 0.836 9.000 0.001 
Upper arm circumference 29.200 0.894 31.400 0.894 11.644 0.000 

Forearm circumference 23.800 0.836 26.200 0.836 9798 0.001 

 
Table 5 presents the comparative pre- and post-test meas-

urements for the second research group, which followed a 
bodybuilding regimen involving exercises targeting two muscle 
groups per training unit. The key variables measured include 
chest circumference, upper arm circumference, and forearm 
circumference. The paired sample T-test was utilized to deter-
mine the significance of the observed changes, and the results 
offer critical insights into the efficacy of this dual-muscle ap-
proach on upper body hypertrophy. 

 
Chest Circumference 
Pre-test mean: 89.400 cm (SD = 0.894). 
Post-test mean: 91.200 cm (SD = 0.836). 
A T-test value of 9.000, with a p-value of 0.001, indicates a 

statistically significant increase in chest circumference following 
the training intervention. Although the growth (1.8 cm) is less 
pronounced compared to the one-muscle group (Table 1), the 
strong statistical significance underscores the reliability of this 
finding. The relatively low standard deviations highlight the con-
sistency in results across participants, suggesting that incorpo-
rating two muscle groups per session still yields considerable 
gains in chest development, albeit at a slightly lower magnitude 
compared to single-muscle-focused training. 

 
Upper Arm Circumference 
Pre-test mean: 29.200 cm (SD = 0.894). 
Post-test mean: 31.400 cm (SD = 0.894). 
With a T-test value of 11.644 and a p-value of 0.000, the 

increase in upper arm circumference is highly statistically sig-

nificant. The 2.2 cm growth observed in upper arm circum-
ference indicates that training two muscle groups per session 
resulted in notable hypertrophy in the upper arms. Despite 
being slightly lower in magnitude compared to the first group, 
the extremely low p-value (0.000) demonstrates that this 
method of training is highly effective and statistically reliable 
for inducing upper arm growth. 

 
Forearm Circumference 
Pre-test mean: 23.800 cm (SD = 0.836). 
Post-test mean: 26.200 cm (SD = 0.836). 
A T-test value of 9.798, with a p-value of 0.001, signifies 

a significant increase in forearm circumference. The 2.4 cm 
gain in forearm size reinforces the positive effect of the two-
muscle training protocol on forearm development. The con-
sistency in standard deviation indicates that the observed gains 
were uniform across participants, suggesting that the fore-
arms respond well to multi-muscle activation strategies. The 
high T-test value further demonstrates a strong effect size, and 
the low p-value confirms the robustness of the result. 

 
Comprehensive Analysis 
The results from Table 4 confirm that the dual-muscle 

training approach is effective in promoting significant upper 
body hypertrophy across all measured variables. The con-
sistent increases in chest, upper arm, and forearm circumfer-
ences, coupled with highly significant T-test values and low 
p-values (all <0.05), validate the efficacy of training two mus-
cle groups per session. However, when comparing these re-
sults with those from Table 1 (single-muscle group), the mag-
nitude of gains is slightly less pronounced, suggesting that iso-
lating a single muscle group may provide a more targeted 
stimulus for maximal growth in specific areas. 

Nonetheless, the dual-muscle approach offers a more 
time-efficient strategy while still eliciting substantial hyper-
trophic adaptations. This method may prove advantageous for 
individuals seeking balanced muscle development across mul-
tiple regions of the upper body within a limited training 
timeframe. The strong effect sizes and statistical significance 
indicate that this approach can be confidently employed as an 
effective hypertrophy protocol for upper body muscle 
growth. The findings align with the principles of concurrent 
training, where activating multiple muscle groups can en-
hance overall anabolic response due to increased metabolic 
demand and hormonal stimulation. This method may also re-
duce the risk of overloading a single muscle group by distrib-
uting the training load, while still yielding significant im-
provements in muscle size across the upper body. 

 
Advanced Comparative Analysis of the Results 
The comparison of the two training approaches—one 

muscle versus two muscles per training unit—provides in-
sights into how varying training volumes and focus impact 
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muscle hypertrophy in specific regions of the upper body. 
Each variable reflects different adaptive responses, with partic-
ular emphasis on hypertrophic outcomes as revealed by the sta-
tistical data from both groups. 

 
Chest Circumference: Analyzing Growth Patterns 
Single-Muscle Group: The chest circumference in the sin-

gle-muscle group showed a mean increase of 4.6 cm, moving 
from 88.600 cm to 93.200 cm. This substantial hypertrophic 
response, accompanied by a T-test value of 5.277 and a p-value 
of 0.006, indicates a focused adaptation likely driven by the iso-
lated stimulation of the pectoral muscles. The relatively high in-
crease suggests that targeting one muscle per session enhances 
the metabolic stress and mechanical tension within that specific 
muscle, leading to superior growth. 

Two-Muscle Group: In contrast, the two-muscle group dis-
played a mean increase of 1.8 cm, with chest circumference ris-
ing from 89.400 cm to 91.200 cm. The T-test value of 9.000 
and the p-value of 0.001 show statistical significance, but the 
magnitude of growth was considerably lower than in the single-
muscle group. The distribution of energy and training load 
across two muscles likely diluted the stimulus on the chest, re-
sulting in less localized hypertrophy. Despite the smaller gain, 
the higher T-test value signals greater uniformity in the partici-
pants’ responses, indicating that two-muscle training can be ef-
fective but with more moderate results. 

 
Upper Arm Circumference: Impact of Muscle Targeting 
Single-Muscle Group: The upper arm circumference in the 

single-muscle group increased by 4.0 cm (from 29.200 cm to 
33.200 cm), supported by a T-test value of 7.303 and a p-value 
of 0.002. This significant growth reinforces the notion that iso-
lated training sessions, where the biceps or triceps are individ-
ually targeted, optimize tension on these muscles, promoting 
more efficient muscle fiber recruitment and recovery. The 
larger growth may also be attributed to higher volume concen-
tration on a single muscle group, maximizing hypertrophy. 

Two-Muscle Group: The two-muscle group saw a smaller 
increase of 2.2 cm, with upper arm circumference increasing 
from 29.200 cm to 31.400 cm. Despite the lower absolute 
growth, the T-test value of 11.644 and the p-value of 0.000 
highlight the precision and consistency of these gains across par-
ticipants. Training two muscles in the same session, while still 
yielding significant hypertrophy, likely spreads recovery re-
sources between muscle groups, limiting the growth potential 
of any single muscle. The lower increase could also be reflective 
of the fact that multi-muscle activation leads to a slightly re-
duced volume per muscle, affecting overall adaptation. 

 
Forearm Circumference: Differential Hypertrophy Response 
Single-Muscle Group: Forearm circumference in the sin-

gle-muscle group demonstrated the largest proportional 
growth, with a mean increase of 5.8 cm (from 24.800 cm to 

30.600 cm), backed by a T-test value of 8.744 and a p-value 
of 0.001. This result underscores the high effectiveness of iso-
lation training for smaller muscle groups like the forearms, 
where focused work leads to a significant hypertrophic re-
sponse. The substantial increase suggests that targeted fore-
arm exercises are particularly effective when done with iso-
lated intensity, leading to both larger gains and a more signif-
icant impact on muscle fiber hypertrophy. 

Two-Muscle Group: Conversely, the forearm circumfer-
ence in the two-muscle group increased by 2.4 cm (from 
23.800 cm to 26.200 cm). The T-test value of 9.798 and p-
value of 0.001 indicate that while the two-muscle protocol 
still promotes significant hypertrophy, the magnitude is less 
pronounced compared to the single-muscle group. This could 
be attributed to the splitting of resources across multiple mus-
cles, leading to less concentrated hypertrophy. The forearm's 
smaller increase could also reflect a reduced ability to handle 
high training loads when attention is divided between two 
muscle groups in one session. 

 
Broader Implications of Hypertrophy Response to Training Meth-

ods 
The results from these two groups provide valuable insight 

into the differential effects of single-muscle versus two-mus-
cle training approaches on upper body hypertrophy: 

1. Magnitude of Hypertrophy: The single-muscle 
group consistently showed greater gains across all muscle cir-
cumferences, highlighting the advantages of isolating muscle 
groups during training for maximal hypertrophic response. 
This supports the idea that focused mechanical tension and 
metabolic stress on individual muscles amplify the stimulus 
for growth, particularly when higher volumes can be devoted 
to each muscle in isolation. 

2. Uniformity and Statistical Precision: Despite pro-
ducing less absolute hypertrophy, the two-muscle group con-
sistently exhibited higher T-test values, indicating a more uni-
form response across participants. This suggests that while 
training two muscles per session may reduce individual mus-
cle growth, it offers a more reliable, consistent outcome. The 
low p-values in both groups confirm the statistical robustness 
of the training protocols, but the larger T-values in the two-
muscle group suggest less variability in participant responses. 

3. Practical Considerations: The single-muscle ap-
proach appears to be more effective for individuals seeking 
maximal muscle growth in specific areas, particularly when 
time and recovery resources are not constrained. However, 
the two-muscle approach, while slightly less potent in terms 
of hypertrophy, offers a more efficient training solution for 
those looking to target multiple muscle groups within the 
same session. This method may be better suited for individu-
als who need to balance hypertrophy across several areas in a 
limited training period or for those seeking a broader, more 
evenly distributed muscle development. 
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Conclusion: Training Strategy Optimization 
In conclusion, while both training methods—single-mus-

cle and two-muscle approaches—are effective in promoting 
upper body hypertrophy, the single-muscle approach yields 
superior growth across all measured variables. However, the 
two-muscle group demonstrates greater consistency and 
could serve as a more balanced, time-efficient option. The 
findings suggest that selecting a training strategy should de-
pend on individual goals, with single-muscle training being 
ideal for those focused on maximizing specific muscle devel-
opment and two-muscle training offering a more holistic and 
efficient approach for balanced growth. 

The results showed improvement in both groups, one 
group used one muscle per day and the second group used 
two muscles per day, but the improvement that appeared in 
the second group that used two muscle groups per day was 
greater than the arithmetic mean of the group that used one 
muscle per day. The reason for this, in our opinion, is that 
each muscle was trained twice a week, unlike the group that 
trained one muscle per day. Also, there was a long period be-
tween training each muscle in the body's muscles in single-
muscle training, which reduced the rapid improvement in 
muscle growth, unlike the group that trained two muscles per 
day. 

 
Focusing on a Single-muscle per session 
1. High focus: Allows you to delve deeper into targeting 

the specific muscle, which enhances focus on technique and 
control. 

2. Increase volume: Gives you the opportunity to use 
heavy weights and fewer repetitions, which helps build mus-
cle size. 

 
Focusing on two muscles per session 
1. Time efficiency: You can target two or more muscles 

in the same session, making training more time-efficient. 
2. Strength balance: Helps achieve a balance in strength 

development between different muscles, reducing the risk of 
injury. 

The Effects on growth and progress can be suggested as 
follows: 

Single muscle training: Preferred for beginners or those 
focused on developing a specific size in a specific muscle. 

Two muscles training: Preferred for people looking to im-
prove overall strength and fitness in a balanced way. 

Choosing the right program 
Choosing a program depends on your individual goals, fit-

ness level, and time availability: 
1. If you are looking for targeted muscle size, training for 

a single muscle can be more effective. 
2. If your goal is to improve overall strength and fitness, 

training for two or more muscles will be more beneficial. 
 

Summary 
 
The results indicate that both training approaches—sin-

gle-muscle and two-muscle training protocols—led to signif-
icant improvements in upper body hypertrophy, with gains in 
chest, upper arm, and forearm circumferences in both 
groups. The single-muscle group, focusing on one muscle per 
session, showed a more pronounced hypertrophic response in 
each area due to the isolated focus on specific muscles, max-
imizing mechanical tension and metabolic stress. In contrast, 
the two-muscle group, training two muscles per session, ex-
hibited slightly lower absolute growth but demonstrated 
greater uniformity and consistency in results across partici-
pants. This group's progress may be attributed to the more 
frequent engagement of each muscle group, promoting bal-
anced development and improving strength. The findings sug-
gest that while single-muscle training may optimize growth in 
specific areas, two-muscle training provides a more time-effi-
cient approach for balanced muscle development. These im-
provements were observed specifically within the study’s 
population, consisting of individuals with one year of training 
experience and within the specified age range, over a 12-week 
period. Future studies may be needed to assess if similar gains 
would be seen in different populations or over varied 
timeframes. 

 
Discussion 
 
The results of this study provide important insights into 

the differential effects of single-muscle versus two-muscle 
training approaches on upper body hypertrophy. Both train-
ing methods yielded statistically significant improvements 
across all measured variables (chest, upper arm, and forearm 
circumferences), but the magnitude of muscle growth was 
consistently higher in the single-muscle group. This discussion 
will explore the reasons for these differences and relate the 
findings to existing literature on hypertrophy, training vol-
ume, and muscle recovery. 

 
Single-Muscle Training and Hypertrophy 
The larger increases in muscle circumference observed in 

the single-muscle group suggest that isolated training sessions 
generate a more intense hypertrophic stimulus. This result is 
in line with the concept that focusing on one muscle group at 
a time allows for greater volume, mechanical tension, and 
metabolic stress, all of which are key factors in promoting 
muscle growth (Schoenfeld, 2010). The higher growth rates 
observed in the chest (4.6 cm), upper arm (4.0 cm), and fore-
arm (5.8 cm) are likely due to the ability to concentrate the 
entire session's resources (energy, time, recovery) on a single 
muscle, optimizing hypertrophy. 

Previous studies have highlighted the importance of me-
chanical tension in stimulating muscle protein synthesis, 
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which is enhanced when the workload is distributed across 
fewer muscles in a single session (Kraemer & Ratamess, 
2004). Furthermore, single-muscle training may enable 
greater total volume to be applied to each muscle group, lead-
ing to more microtrauma and, consequently, greater muscle 
adaptation during recovery (Schoenfeld, 2016). 

 
Two-Muscle Training and Hypertrophy Efficiency 
While the two-muscle group experienced smaller gains in 

muscle circumference compared to the single-muscle group, 
the results still demonstrate significant hypertrophy, espe-
cially considering the efficiency of this training method. The 
chest (1.8 cm), upper arm (2.2 cm), and forearm (2.4 cm) all 
increased significantly, albeit to a lesser extent. This outcome 
can be explained by the division of training volume and energy 
across two muscle groups, leading to less targeted mechanical 
tension on each individual muscle. 

The higher T-test values in the two-muscle group reflect 
greater consistency among participants, suggesting that while 
the overall hypertrophic response was lower, the two-muscle 
training protocol is a reliable method for promoting balanced 
muscle growth. This finding is supported by research showing 
that moderate training volumes can still induce significant hy-
pertrophy when combined with progressive overload, even if 
the volume per muscle is reduced (Ogborn & Schoenfeld, 
2014). 

This approach may be especially beneficial for individuals 
with time constraints or those seeking a more balanced train-
ing routine that targets multiple muscle groups in a single ses-
sion. Moreover, the inclusion of multiple muscles per session 
may reduce overall recovery time, allowing for more fre-
quent training sessions without the risk of overtraining spe-
cific muscles (Gentil et al., 2017). However, the reduced hy-
pertrophy in each individual muscle suggests that athletes 
seeking maximal growth in a particular muscle group may 
benefit more from isolated training sessions. 

 
Volume, Intensity, and Recovery 
The study's findings also emphasize the role of training 

volume and recovery in hypertrophy. The greater hypertro-
phy seen in the single-muscle group could be attributed to the 
higher relative training volume for each muscle group. Train-
ing one muscle per session allows for more sets, repetitions, 
and total workload to be focused on that muscle, which en-
hances muscle fiber recruitment and stimulates greater mus-
cle protein synthesis (Schoenfeld, 2011). Conversely, divid-
ing the workload between two muscles, as in the two-muscle 
group, dilutes the training stimulus and may limit muscle 
growth, particularly if recovery resources (e.g., energy and 
nutrients) are spread thin across multiple muscles (McMaster 
et al., 2014). 

Recovery is another critical factor that may explain the 
difference in hypertrophy outcomes between the two groups. 

When training one muscle per session, athletes can maximize 
recovery time for that muscle, allowing for full repair and 
growth before the next session. In contrast, training two mus-
cles per session may increase recovery demands on the body, 
as two muscles must recover simultaneously, potentially lead-
ing to incomplete recovery and diminished hypertrophic re-
sponses over time (McMaster et al., 2014). 

 
Practical Applications 
 
For practitioners and athletes, these results suggest that 

training protocols should be adapted to the specific goals of 
the individual. For those seeking maximum hypertrophy in 
specific muscle groups, single-muscle training appears to be 
the superior approach, as it allows for higher training volumes 
and greater focus on individual muscles. This approach would 
be particularly useful for bodybuilders or athletes in sports re-
quiring significant muscle size in certain areas (e.g., arm and 
chest development in strength sports). 

On the other hand, the two-muscle training method offers 
a more time-efficient strategy, enabling athletes to target 
multiple muscles in one session without significantly compro-
mising hypertrophy. This approach would be beneficial for in-
dividuals with limited training time or those looking to main-
tain overall upper body muscle mass without placing an undue 
recovery burden on individual muscle groups. Furthermore, 
athletes in sports requiring balanced strength across various 
muscle groups may benefit from this more generalized ap-
proach (e.g., CrossFit or combat sports). 

 
Limitations 
 
1- Dietary Control: This study focused solely on the ef-

fects of training sessions without implementing a controlled 
dietary protocol. Participants adhered to their usual diets, and 
no adjustments or dietary supplements were administered or 
monitored. As diet plays a significant role in muscle growth 
and recovery, this lack of control may have impacted the re-
sults and is acknowledged as a limitation. 

2- Sleep Routine: While participants were advised to get 
at least 8 hours of sleep per night to support muscle recovery 
and protein synthesis, individual sleep habits were not actively 
monitored or enforced. Given that sleep quality and duration 
are essential for optimal recovery, the absence of direct con-
trol over sleep patterns is recognized as a limitation of the 
study. 

 
Conclusion and Future Directions 
 
This study highlights the importance of exercise program-

ming in achieving specific hypertrophy goals. The single-mus-
cle training approach led to greater hypertrophy across all 
measured variables, indicating that focusing on one muscle 
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per session maximizes muscle growth. However, the two-
muscle approach provided significant hypertrophy with 
greater consistency, offering a reliable and efficient method 
for balanced upper body development. 

Future research could expand on these findings by explor-
ing the long-term effects of these training approaches on mus-
cle growth and strength. Additionally, investigating the im-
pact of different intensities, frequencies, and recovery proto-
cols in conjunction with single- and two-muscle training 
could provide further insights into optimizing hypertrophy 
and performance outcomes. 
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