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Abstract: Resistance training is widely recognized as an effective exercise modality for improving
muscular fitness and overall physical performance. The present experimental study investigates the
influence of resistance training on muscular strength and endurance among young adults. A structured
resistance training program was implemented over a period of twelve weeks involving healthy
participants aged 18-25 years. Muscular strength was assessed using one-repetition maximum (1RM)
tests, while muscular endurance was evaluated through standardized push-up and sit-up performance
tests. Data were collected before and after the intervention and analyzed to determine the effectiveness
of the training program. The results demonstrated significant improvements in both muscular strength
and muscular endurance following the training intervention. Participants exhibited notable increases in
upper-body and lower-body strength as well as enhanced resistance to muscular fatigue. These findings
suggest that resistance training is an effective strategy for improving physical fitness and promoting
long-term health among young adults. The study highlights the importance of incorporating structured
resistance exercise into regular fitness programs to optimize muscular development and functional
performance.
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Introduction : Resistance training has become one of the most widely recommended forms of physical
activity for improving muscular fitness, enhancing athletic performance, and promoting overall health.
It involves performing exercises against external resistance such as free weights, resistance machines,
elastic bands, or body weight to stimulate muscular contractions and physiological adaptations. Over the
past several decades, scientific evidence has consistently demonstrated that resistance training is an
effective intervention for increasing muscular strength, muscular endurance, power, and lean body mass
while reducing the risk of various chronic diseases [1,2]. Consequently, resistance training is now
recognized as an essential component of comprehensive fitness programs for individuals of all ages.
Young adulthood represents a critical developmental period characterized by peak physical performance
and a high capacity for physiological adaptation. During this stage, individuals experience optimal
musculoskeletal function and are particularly responsive to exercise stimuli. Establishing healthy
exercise habits during young adulthood can contribute to long-term health benefits, including improved
cardiovascular fitness, metabolic regulation, bone health, and psychological well-being [3]. However,
increasing sedentary lifestyles, prolonged screen exposure, and reduced participation in physical
activities have contributed to declining fitness levels among many young adults, emphasizing the
importance of structured exercise interventions.
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Muscular strength refers to the maximum force that a muscle or muscle group can generate during a
single voluntary contraction, whereas muscular endurance refers to the ability of a muscle to sustain
repeated contractions or maintain force over an extended period without excessive fatigue. Both
components are fundamental to physical performance and are essential for daily activities, occupational
tasks, and sports participation. Individuals with higher levels of muscular fitness generally demonstrate
better movement efficiency, reduced injury risk, and enhanced functional capacity [4].

The physiological adaptations resulting from resistance training are complex and involve both neural
and muscular mechanisms. During the initial stages of training, improvements in strength are largely
attributed to neural adaptations such as increased motor unit recruitment, improved synchronization of
muscle fibers, and enhanced neuromuscular coordination. As training continues, structural adaptations
including muscle hypertrophy, increased cross-sectional area of muscle fibers, and improved connective
tissue strength become increasingly important contributors to performance enhancement [5]. These
adaptations collectively improve the ability of muscles to generate force and resist fatigue.

Resistance training also exerts significant metabolic and hormonal effects. Studies have shown that
regular resistance exercise improves insulin sensitivity, increases resting metabolic rate, enhances
glucose utilization, and promotes favorable changes in body composition. Furthermore, resistance
exercise stimulates the release of anabolic hormones such as growth hormone and testosterone, which
play crucial roles in muscle growth and recovery [6]. These physiological responses make resistance
training an effective strategy not only for athletic performance enhancement but also for disease
prevention and health promotion.

Recent research has highlighted the importance of resistance training in improving muscular endurance
in addition to strength. Although traditionally associated with force production, resistance exercise
performed with moderate loads and higher repetitions can significantly improve the capacity of muscles
to sustain prolonged activity. Enhanced muscular endurance contributes to improved exercise tolerance,
delayed onset of fatigue, and greater efficiency in performing daily and recreational activities [7].

Despite the growing popularity of resistance training, considerable variation exists in training protocols,
exercise intensity, duration, and participant characteristics across studies. These differences often
influence the magnitude of physiological adaptations observed. Therefore, controlled experimental
investigations remain necessary to evaluate the effectiveness of structured resistance training programs
in specific populations. The present study was undertaken to examine the influence of a twelve-week
resistance training intervention on muscular strength and endurance in young adults. The findings are
expected to contribute to the growing body of evidence supporting resistance exercise as an effective
means of enhancing physical fitness and promoting long-term health outcomes [8].

Materials and Methods: The present study employed an experimental pre-test and post-test design to
investigate the influence of resistance training on muscular strength and endurance among young adults.
The research was conducted over a period of twelve weeks and involved healthy participants aged
between 18 and 25 years. Participants were recruited voluntarily from educational institutions and fitness
centers. Individuals with a history of cardiovascular disease, musculoskeletal disorders, neurological
conditions, or recent injuries were excluded from participation to ensure the safety and reliability of the
study [1].

Before the initiation of the training intervention, all participants underwent a comprehensive baseline
assessment. Anthropometric measurements including age, height, body weight, and body mass index
(BMI) were recorded using standardized procedures. Baseline muscular strength was assessed using
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one-repetition maximum (1RM) tests for the bench press and leg press exercises. These tests are widely
recognized as valid and reliable measures of maximal muscular strength and are frequently employed in
exercise science research [2]. Muscular endurance was evaluated through standardized push-up and sit-
up tests, which measured the maximum number of repetitions completed without rest according to
established fitness assessment protocols.

The resistance training intervention consisted of supervised exercise sessions conducted three times per
week on non-consecutive days. Each training session lasted approximately sixty minutes and included a
warm-up phase, resistance exercise phase, and cool-down period. The warm-up consisted of light
aerobic activity and dynamic stretching exercises designed to prepare the musculoskeletal system for
physical exertion. Following the warm-up, participants performed a series of resistance exercises
targeting major muscle groups of the upper body, lower body, and core region [3].

The exercise program included bench press, shoulder press, let pull-down, seated row, squats, leg press,
lunges, deadlifts, abdominal crunches, and plank exercises. Participants performed three sets of each
exercise with repetition ranges varying between 8 and 15 repetitions depending on the exercise and
training objectives. Training intensity was progressively increased throughout the intervention using the
principle of progressive overload, whereby resistance levels were adjusted according to improvements
in participant performance [4]. Rest intervals of 60-90 seconds were provided between sets to allow
adequate recovery while maintaining training effectiveness.

Data collection was conducted at two time points: prior to the commencement of the training program
and immediately following the completion of the twelve-week intervention. Post-intervention
assessments were performed using the same testing procedures and equipment employed during baseline
evaluation. This ensured consistency and minimized measurement variability. Changes in muscular
strength and endurance were determined by comparing pre-test and post-test performance values for
each participant [5].

Statistical analysis was conducted using descriptive and comparative methods. Mean values and
percentage improvements were calculated for all measured variables. Changes in muscular strength and
endurance were evaluated to determine the effectiveness of the resistance training program. Results were
presented using tables and graphical representations to facilitate interpretation of trends and performance
improvements. Reliability of the findings was enhanced through standardized testing procedures, trained
assessors, and consistent supervision throughout the intervention period [6].

All participants provided informed consent prior to participation, and the study adhered to ethical
principles governing human research. Participants were instructed to maintain their normal dietary habits
and refrain from engaging in additional structured strength-training programs during the experimental
period to minimize potential confounding effects. These methodological controls ensured that observed
improvements could be primarily attributed to the resistance training intervention.

Results: The results of the present experimental investigation clearly demonstrate that participation in a
structured twelve-week resistance training program produced significant improvements in both muscular
strength and muscular endurance among young adults. Comparative analysis of pre-test and post-test
measurements revealed positive adaptations across all assessed performance variables. These findings
indicate that regular resistance exercise serves as an effective stimulus for enhancing neuromuscular
function and overall muscular fitness. The improvements observed throughout the intervention period
reflect the body's ability to adapt to progressively increasing training loads through both neural and
muscular mechanisms.
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One of the most notable findings of the study was the substantial increase in muscular strength.
Assessment of upper-body strength through the bench press one-repetition maximum (I1RM) test
demonstrated a considerable improvement from a pre-training average of 45.2 kg to a post-training
average of 58.6 kg, representing an increase of approximately 29.6%. This enhancement suggests that
participants developed a greater capacity to generate force following the resistance training intervention.
Such improvements are generally associated with increased motor unit recruitment, improved
neuromuscular coordination, and muscular hypertrophy. The progressive overload incorporated into the
training program likely stimulated continuous adaptation, resulting in enhanced force production
capabilities.

Similarly, lower-body strength exhibited remarkable gains throughout the experimental period. The
average leg press 1RM increased from 95.4 kg before training to 121.8 kg after completion of the
intervention, corresponding to an improvement of approximately 27.7%. The substantial increase in
lower-body strength indicates that the training program effectively stimulated the major muscle groups
of the lower extremities, including the quadriceps, hamstrings, gluteal muscles, and calf muscles. These
adaptations are particularly important because lower-body strength contributes significantly to
functional movement, athletic performance, balance, and injury prevention. The observed improvements
suggest that resistance training can effectively enhance muscular performance in large muscle groups
when applied consistently over an extended period.

The analysis of muscular endurance also revealed significant positive outcomes. Participants
demonstrated considerable improvements in the push-up test, which is widely used as an indicator of
upper-body muscular endurance. The average number of push-ups completed increased from 24
repetitions during the pre-test assessment to 35 repetitions during the post-test assessment, representing
an improvement of approximately 45.8%. This substantial increase indicates enhanced fatigue resistance
and improved ability of the upper-body musculature to sustain repeated contractions over time. Such
adaptations are often associated with increased muscular efficiency, improved energy utilization, and
enhanced cardiovascular support during prolonged muscular activity. Likewise, performance in the sit-
up endurance test improved significantly following the training intervention. The average number of sit-
up repetitions increased from 30 during the baseline assessment to 43 after twelve weeks of resistance
training, corresponding to an improvement of approximately 43.3%. This finding suggests enhanced
endurance of the abdominal and core musculature, which plays a critical role in posture maintenance,
spinal stability, and overall functional movement. Improved core endurance contributes not only to
athletic performance but also to the prevention of musculoskeletal injuries and lower back pain.

The graphical representation of the results clearly illustrates the magnitude of improvement across all
measured variables. The post-test values consistently exceeded the pre-test values, demonstrating a
uniform pattern of positive adaptation among participants. Although gains were evident in both strength
and endurance parameters, the greatest percentage improvements were observed in the muscular
endurance tests. This finding suggests that the selected training protocol was particularly effective in
enhancing the ability of muscles to sustain repeated contractions and resist fatigue. The incorporation of
moderate repetition ranges and multiple exercise set likely contributed to these endurance-related
adaptations.

Another important observation was the consistency of improvement among participants regardless of
initial fitness level. Individuals with lower baseline performance demonstrated noticeable gains, while
those with relatively higher initial fitness levels also experienced measurable improvements. This
indicates that resistance training is beneficial across a broad spectrum of fitness capacities and can
effectively stimulate physiological adaptations in diverse populations of young adults. The progressive
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nature of the training program allowed participants to continually challenge their muscular systems,
thereby maximizing adaptation and performance enhancement. The results further suggest that the
observed improvements were not limited to isolated muscle groups but reflected a comprehensive
enhancement of overall muscular fitness. The combination of upper-body, lower-body, and core
exercises included in the training program provided balanced development and contributed to
improvements in multiple aspects of physical performance. Such comprehensive adaptations are
particularly valuable for promoting functional fitness and supporting participation in both daily activities
and recreational sports.

Overall, the findings provide strong evidence that a structured twelve-week resistance training program
can significantly improve muscular strength and endurance in young adults. The substantial increases
observed in bench press strength, leg press strength, push-up performance, and sit-up performance
collectively demonstrate the effectiveness of resistance exercise as a means of enhancing physical
fitness. These results support current exercise science recommendations advocating resistance training
as a fundamental component of health promotion, athletic development, and long-term physical well-
being.

Table : Changes in Muscular Strength and Endurance Following Resistance Training

Parameter Pre-Test Post-Test Improvement (%)
Bench Press 1RM (kg) 45.2 58.6 29.6
Leg Press 1RM (kg) 95.4 121.8 27.7
Push-Ups (reps) 24 35 45.8
Sit-Ups (reps) 30 43 433
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Discussion: The findings of the present study clearly demonstrate that resistance training is an effective
intervention for enhancing muscular strength and muscular endurance among young adults. Significant
improvements were observed in all measured performance variables following the twelve-week training
program, indicating that systematic resistance exercise can induce substantial physiological adaptations.
These findings are consistent with previous research in exercise physiology, which has consistently
reported positive effects of resistance training on muscular fitness and overall physical performance
[1,2].

One of the most notable outcomes of the study was the significant increase in upper-body and lower-
body muscular strength. The improvements observed in bench press and leg press performance suggest
that participants experienced both neural and structural adaptations. During the initial stages of
resistance training, strength gains are often attributed to enhanced motor unit recruitment, improved
firing frequency, and better synchronization of muscle fibers. As training progresses, muscle
hypertrophy and increases in muscle cross-sectional area become major contributors to strength
development [3]. The progressive overload strategy employed in the present study likely stimulated
these adaptations, resulting in enhanced force-producing capacity.

The substantial improvements in muscular endurance observed in the push-up and sit-up tests indicate
that resistance training also enhances the ability of muscles to sustain repeated contractions over
extended periods. These adaptations may be associated with improvements in metabolic efficiency,
increased mitochondrial density, enhanced capillary networks, and greater resistance to fatigue. The
higher percentage improvements observed in endurance measures compared to strength measures
suggest that the training program effectively improved muscular work capacity and exercise tolerance

[4].

Another important aspect of the findings is the broad applicability of resistance training among young
adults. Participants with varying initial fitness levels demonstrated positive adaptations, indicating that
resistance exercise can be beneficial for a wide range of individuals. This observation supports current
recommendations from major health organizations that advocate resistance training as an essential
component of physical activity programs for health promotion and disease prevention [5].

The study also highlights the role of resistance training in improving functional fitness. Enhanced
muscular strength and endurance contribute to improved performance in daily activities, recreational
sports, and occupational tasks. Increased muscular fitness is associated with better posture, improved
balance, reduced injury risk, and enhanced quality of life. Furthermore, resistance training has been
linked to favorable changes in body composition, bone mineral density, insulin sensitivity, and
cardiovascular health, making it a comprehensive strategy for long-term wellness [6].

Despite the positive findings, certain limitations should be acknowledged. The study was conducted over
a relatively short duration and involved a specific age group of young adults. Therefore, the results may
not be directly generalizable to older populations or individuals with medical conditions. Future research
should examine the long-term effects of resistance training, compare different training protocols, and
investigate gender-specific responses to exercise interventions. Additionally, incorporating advanced
physiological measurements such as muscle thickness, electromyography, and biochemical markers
could provide deeper insights into the mechanisms underlying training adaptations.

Overall, the results reinforce the growing body of scientific evidence supporting resistance training as a
highly effective method for improving muscular fitness. The observed improvements in strength and
endurance demonstrate the capacity of the human body to adapt positively to structured exercise
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programs and emphasize the importance of regular resistance exercise in maintaining optimal physical
health.

The present experimental study concludes that a structured twelve-week resistance training program
significantly improves muscular strength and muscular endurance in young adults. Participants
demonstrated substantial increases in upper-body strength, lower-body strength, and endurance
performance following the intervention, indicating that resistance training is an effective method for
enhancing overall muscular fitness.

The findings suggest that regular resistance exercise promotes important physiological adaptations,
including improved neuromuscular coordination, increased force production, enhanced fatigue
resistance, and greater functional capacity. These adaptations contribute not only to improved athletic
and physical performance but also to long-term health benefits such as injury prevention, improved body
composition, and enhanced quality of life.
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