
 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 53, Issue 7, July : 2024 

 

UGC CARE Group-1,                                                                                                       504 

WEIGHT TRAINING, CIRCUIT WEIGHT TRAINING, AND 

COMBINED TRAINING ON STRENGTH DEVELOPMENT 

AND RESPIRATORY FUNCTION 

Kondapalli Vineela, Research Scholar, Texas Global University 

Dr. Datta Pandurangrao Kakade, Research Supervisor, Texas Global 

University 

ABSTRACT 

The purpose of this article is to study the effect of strength training, circuit weight training, 

and their combination on the development of strength and breathing functions. With the 

increasing focus on fitness and health in general, it becomes important to comprehend the 

input of each training process on these results. The article examines how each training 

method is distinct and offers specific advantages, and how such methods can be successfully 

combined in a training plan to enhance the training of large muscle groups while improving 

the efficiency of breathing.More specifically, the attention is focused on the development of 

power and its interconnection with the work of the respiratory system, showing how the gains 

in muscular power translate into increased respiratory power and better performance in 

exercise. Examples from current literature are used to show how weight, circuit and 

simultaneous training effect both muscles and lungs functioning. The article also shows the 

benefits of combining several types of workouts, thus answering the question “how to get the 

most out of training” for participants in achieving their health purposes.The results 

demonstrated that fitness needs to be broadened to other aspects, hence justifying the use of 

few but differing training methods to improve strength without disregarding the respiratory 

capacity. In light of the existing body of research as well as practical applications, this article 

presents the significance of such programmes for health and physical performance 

enhancement to those who do sports, coaches and medical personnel. 
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I. INTRODUCTION 

In recent years, importance of physical fitness has been appreciated even to the extent of 

respect as a matter of concern in the modern society more so for the health benefits that 

accrue to the human body. For instance, different methods such as weight training, circuit 

weight training, and combined training are among the most prominent techniques that allow 

the individual to attain physical fitness. Other physiological aspects are also improved in 

these methods which enhance muscle strength cardiovascular fitness and respiratory fitness 
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as well. Understanding the relation between these training methods will help in cutting down 

on the cost of exercises in improving health and maximizing the improvement possible with 

the routine exercise for better health outcomes. 

Resistance training is the other term for weight training. A form of exercise that promotes 

growth and increase in the mass of skeletal muscle through the use of external resistance is 

weight training. Such exercises form the basis of muscle mass building and also retention 

which in turn increases the metabolic rate and helps to build up the bone density. Weight 

training exercises are more of age-old exercises since most of the exercises are targeted single 

joint movements that aim at improving the strength and power of particular muscles that are 

associated with optimal strength performance. Yet, the majority opt for a body fitness regime, 

which involves not just chiseling the body, but building up stamina, especially cardiovascular 

level. 

Circuit weight training is an innovation where strength training is done with some aerobic 

exercise in this way sets of exercises are done one after the other or in a ‘circuit’ fashion. In 

this way, wearers can move quickly between exercises, for the purpose of lowering rest 

periods and increasing the heart rate in between to enhance cardiovascular health together 

with strength. Help in the improvement of muscular endurance, metabolic conditioning, 

general functional fitness, and range of motion through the use of a variety of different…. 

II. IMPORTANCE OF WEIGHT TRAINING, CIRCUIT WEIGHT 

TRAINING, AND COMBINED TRAINING 

A. Advantages of Weight Training 

Weight training forms the basis for any individual desiring to enhance overall physical 

fitness. It involves resistance exercises meant to increase muscular strength and endurance, 

and therefore, has the following advantages: 

• Muscle Hypertrophy: Weight training encourages muscle hypertrophy, which 

manifests in terms of increased muscular mass and strength. This improves 

performance in everyday activities, as well as overall general functional fitness. 

• Improved Metabolic Rate: Muscle tissue is metabolically active. This means that, at 

rest, it burns a higher number of calories than the fat tissue. With weight training that 

increases muscle mass, people are able to improve their resting metabolic rate and 

burn more calories while simply just sitting around. 

• Bone Health: Resistance exercise increases the bones' density because it gradually 

decreases the rate at which the density of bone decreases and can lead to osteoporosis 

along with fracturing, especially during old age. The mechanical stress involved in the 

bones while exercising through any weight training makes them remodel as well as 

make them stronger. 
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• Better Joint Stability and Prevention of Injury: The strengthening of muscles 

around the joints increases the stability of that particular area and also helps prevent 

the athlete or the person employed in a physically active job from getting injured 

while doing any type of exercise. This is primarily useful for those athletes as well as 

job holders who work actively physically. 

• Psychological Effects: There was a positive correlation between weight training and 

improved mood, and so it was hypothesized that the symptoms of anxiety and 

depression have a reduction. It has a few reasons to promote psychological well-being 

because endorphins are released during exercise. 

B. Importance of Circuit Weight Training 

Circuit weight training combines resistance exercise with minimal rest time, resulting in a 

dynamic workout which promotes strength and cardiovascular fitness simultaneously. The 

importance includes: 

• Time Efficiency: The circuit training allows an individual to receive all-around 

exercise within a relatively shorter period of time. It is no doubt the best choice for 

busy people who wish to achieve maximum fitness. 

• Cardiovascular Endurance: Circuit training involves non-stop movement between 

exercises and therefore increases heart rate and enhances cardiovascular endurance. 

Consequently, circuit training combines the characteristics of strength and aerobic 

training, which is very beneficial for general fitness. 

• Variability and Exercise: Circuit weight training often involves a variety of 

exercises that will keep activity and motivation at maximum levels. A varied routine 

will help avoid boredom and stimulate the adherence rate to an exercise program. 

• Enhanced Muscle Endurance: Repetition in circuit training increases muscular 

endurance so that individuals are in a position to go about their daily activities with 

ease, with less fatigue. 

• Caloric Burn and Fat Loss: Circuit training is high-intensity, that encourages high 

caloric burn rates both during and after exercise, improving fat loss and weight 

management. 

C. Interdisciplinary Training Models 

Interdisciplinary training combines resistance training with aerobic exercise in the same 

workout. The importance of combined training lies in the following: 

• Holistic Fitness Development: Combining strength and aerobic training will help 

someone improve a relatively balanced fitness profile that may both strengthen the 

muscles and improve cardiovascular health and endurance. 
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• Synergistic Effects: Training in combination promotes significantly greater overall 

improvements in fitness than when one does either mode of training alone. The 

interaction between strength and aerobic capacity can enhance the performance of 

exercise in all activities. 

• Greater Adaptations: Combined training has been found by some research studies to 

elicit even greater adaptations in muscle strength and cardiovascular fitness than other 

styles of training. This is very useful for athletes who engage in sports that demand 

maximum efforts in either strength or endurance. 

• Injury Prevention: A well-balanced exercise routine that should consist of a 

combination of strength training as well as cardiovascular exercise can prevent 

injuries by maintaining a body in a balanced condition and fit enough to take any 

stresses coming its way. 

• Increased Functional Fitness: Combined approaches of training prepare the body for 

practical and common physical stressors in daily life, thus improving their ability to 

carry out everyday tasks and at less chance of injury. 

In summary, weight training, circuit weight training, and combined training bring three 

unique contributions to strength development and functions of the respiratory system. Adding 

these modalities to the routine of fitness can optimize physical health, enhance performance, 

and support general well-being. 

III. RELATION BETWEEN STRENGTH DEVELOPMENT AND 

RESPIRATORY FUNCTION 

The relationship between strength development and respiratory function is complex and 

interdependent. Each variable impacts the other in different ways, and a clear understanding 

of this relationship proves indispensable for optimal performance or optimal health. 

 

A. Having Knowledge About Development of Strength 

Development of strength refers to the process whereby muscles can develop the force to resist 

better. It is a physiological change induced by resistance training in the form of: 

• Muscle Hypertrophy: Regular strength training increases the size of muscle fibers; 

hence it ultimately leads to hypertrophy, meaning overall muscle mass and strength 

become enhanced. An increase in muscle mass helps in improving function, making 

people more functional in performing daily activities with greater ease and efficiency. 

• Neural Adaptations: Strength training also increases the neuromuscular efficiency. 

That is, the nervous system is better placed to activate muscles. Greater coordination 

and the rate at which motor units fire create tremendous strength gains for the overall 

physical performance. 
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• Metabolic Changes: Strength development alters metabolic processes. The basal 

metabolic rate increases with improved glucose metabolism, hence utilizing energy 

much better during physical activities. 

B. Requirement for Respiratory Function 

Respiratory function is the lung's capacity and effectiveness in accomplishing gas exchange 

during exercise. Among the important components of respiratory function are the following: 

Lung Volume: Lung volume will determine how much air can be inhaled and exhaled with a 

breath. The higher the lung volume, the more oxygen can be supplied to the muscles for 

better performance in exercise. 

• The Rate and Depth of Respiration: The rate and depth of respiration by a human 

would increase during exercise. It is the capability of the respiratory system to 

produce an appropriate environment for gas exchange that would enhance oxygen 

supply throughout the various parts of the body and ensure the removal of carbon 

dioxide gases from the body. This facilitates the performance of protracted durations 

of exercise and eliminates the risk of exhaustion. 

• Efficiency of Gas Exchange: The efficiency of gas exchange that occurs at the 

alveolar level has a direct bearing on one's ability to exercise. An enhanced 

respiratory condition makes the individual more tolerant and allows them to train with 

a more intense level. 

C. Strength Development Interaction with Respiratory Functions 

• Boost in the Demand for Oxygen: The oxygen demand during exercise rises with 

the strength of the muscles. There is a greater need for oxygen so that it could 

maintain long-term exertion in stronger muscles. Over time, this may enhance lung 

capacity and also enhance respiratory efficacy. 

• Improved exercise tolerance: Strengthening exercises may improve tolerance to a 

higher level of exertion. Strong muscles allow exercise at higher intensities, which in 

their turn may lead to adaptation of the respiratory system, possibly an improved lung 

capacity and efficiency. 

• Cardiovascular Alterations: Strength increases tend to coincide with adaptive 

cardiovascular changes. Resistance exercise training often increases cardiac work, 

enhanced stroke volume, and improved circulatory efficiency; these adaptations often 

result in increased oxygen delivery by working muscles and enhanced respiratory 

performance. 

• Prevention of Respiratory Muscle Fatigue: The strength training effects may also 

manifest on the muscles of respiration, such as the diaphragm and intercostal muscles. 

Then, with an improvement on the strengths and endurance power of the muscles, this 



 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 53, Issue 7, July : 2024 

 

UGC CARE Group-1,                                                                                                       509 

would reflect positively on breathing patterns during physical activities and eliminate 

the condition known as respiratory muscle fatigue. 

There is a marked interplay between strength development and respiratory function, with 

important implications for overall physical performance. Strengthening improves task-

efficient capabilities, whereas respiratory function enhances endurance and recovery during 

and after exercise. 

D. Training Implications 

Knowing the interconnections between strength development and respiratory function has 

impacts on training. However, once strength and cardiovascular elements are combined into 

fitness programs, then health and performance outcomes are optimized. Circuit training and 

combined training approaches that integrate resistance and aerobic exercise truly maximize 

both strength and respiratory function adaptations, all while advancing a holistic fitness 

profile. 

 

In summary, the issue of strength development and its relationship with respiratory function 

is complex and of utmost importance to the totality of physical fitness. Further enhancement 

of respiratory efficiency and capacity by increasing strength is rendered to increase greater 

exercise performance and health results. 

IV. IMPACT ON STRENGTH DEVELOPMENT AND RESPIRATORY 

FUNCTION 

The weight training, circuit weight training, and combined training are all also impacting 

both strength development and respiratory function considerably because each type of 

training carries its own implications. Because of this, the fitness programs need to be adjusted 

in order to achieve the best possible results. 

A. Effects of Weight Training on Strength Development 

• Muscle Hypertrophy: Traditional weight training is an excellent route to muscle 

hypertrophy, as it involves increasing the weight being lifted. This causes progressive 

growth of the muscle fibres and increases the strength of the fibre wall over time. 

Research has demonstrated that resistance training will result in significant changes in 

the muscle's size and strength, particularly in new/ novices and those coming back 

into training after some time off. 

• Improved strength of muscles: Weight training improves the overall strength of the 

targeted muscles. The more an individual increases the weights, the more they 

improve their ability to use force; in other words, they carry out their daily activities 

and perform sports better. 
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• Functional Strength Gains: Weight training enhances functional strength, which is 

used in everyday life and athletic performance. Improved strength keeps the person 

well-balanced and coordinated, thus ensuring better physical abilities; thus, injury 

prevention is also assured. 

B. Effects of Circuit Weight Training on Strength Development and Respiratory 

Function 

• Improved Muscular Endurance: Involving resistance exercises with a low resting 

period, circuit weight training facilitates strength acquisition and muscular endurance. 

In this way, individuals can increase their tolerance for performing long bouts of 

physical activity without fatigue by completing several consecutive exercises. 

• Cardiovascular Fitness: Circuit training is essentially continuous movement; 

therefore, a player's heart rate is elevated, and cardiovascular fitness is increased. In 

general, the outcome is improved oxygen delivery to the muscles during exercise and 

therefore improved performance and enhancement in respiratory function. 

• More Caloric Expended During Circuit Training: The intensely circuit training 

nature is associated with higher expenditure of calories during exercise. This increase 

in metabolism can be further thought to support weight loss and maintenance goals, 

promoting better overall body composition and fitness. 

• Time Efficiency: The circuit training is designed to contribute significantly toward 

the strength and cardiovascular development in very little time. This time efficiency 

may be the predisposing factor that leads to adherence to exercise programs, constant 

strength development, and better respiratory health. 

C. Effects of Simultaneous Training on Strength Development and Respiratory 

Function 

• Holistic Fitness Benefits: Combined training involves strength as well as aerobic 

exercises, which can prove for a holistic approach to training. The combination of 

both may yield more widespread improvements in exercise performance-in strength, 

endurance, and respiratory efficiency. 

• Improved Lung Function: Since combined training improves lung function through 

maintaining lung capacity and optimizing gas exchange, this promotes elevated 

oxygen demand during various high-intensity exercises. The elevated demand for 

oxygen incites the body to bring changes in the system to enhance performance on 

physical activity levels. 

• Synergistic Adaptations: Strength and aerobic training combine to produce 

synergistic adaptations that promote tolerance for exercise and improve performance. 

Those training in both resistance and aerobic modalities tend to have better 

improvements than those training in one modality in both strength and fitness 

measures. 
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• Enhanced Recovery: Combined training can enhance recovery through increased 

blood flow and delivery of oxygen to working muscles. Improved respiratory 

functions help eliminate metabolic waste products more rapidly, thus reducing the 

time spent in recovery and minimizing soreness after exercise. 

• Functional Performance: Improving both the strength and the aerobic capacity 

prepare the human system to challenge a wide range of physical; it is functional in 

nature especially to athletes who aim for better performance in sports or an activity. 

Weight training, circuit weight training, and combined training all have a very deep impact on 

the development of strength and its respiratory function. While traditional weight training is 

important for developing muscle strength and mass, circuit training maximally improves 

muscular endurance and cardiovascular fitness. Combined training effectively integrates 

these benefits, promoting holistic fitness improvements. Understanding the impacts of these 

training modalities thus enables individuals to create tailored exercise programs that optimize 

the development of strength while also enhancing respiratory function, leading to better 

overall health and performance. 

V. CONCLUSION  

Final Remarks, At first glance, the cross-sectional study on strength training and its types 

such as circuit training as well as mixed methodology provides a profound understanding of 

the strength as well as the lung functions associated improvements brought about by each. 

Each workout type has its own distinct merit. Classic bodybuilding is the most effective of all 

in muscle gain and general strength, circuit training assists in improving one’s metabolic cost 

and endurance fitness whilst mixed training combines the two for overall improvement of 

one’s fitness.The relationship between strength and the ability to breathe indicates the 

necessity of applying all these types of training in a single fitness program. Thus, the 

enhancement of strength increases muscular efficiency and endurance which facilitates the 

functioning of the lungs during exercise by increasing the demand and supply of oxygen. The 

ineffectiveness of this type of training method is nearly impossible to achieve as it ensures 

the efficacy of both muscular and cardiovascular adaptations.  

In view of the unceasing development of the fitness industry, it is shown in the present study 

that there is a necessity for introducing specific exercise-training schedules of a complex of 

differently directed exercises. The combinations of these kinds of training provide greater 

enhancement of strength and efficiency of the respiratory system as well as provide 

enhancement of general physical fitness. This knowledge is useful for coaches and athletes as 

well as anyone interested in physical activities and sports and such knowledge will help 

achieve better health and sports results. When the benefits of different training types are 

combined, the results of people's efforts become more fruitful and they achieve their fitness 

goals easily. 
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