
 
 

Vol 11 Issue 12, Dec 2022         ISSN 2456 – 5083                                        www.ijiemr.org 

  

COPY RIGHT  

 

2022 IJIEMR. Personal use of this material is permitted. Permission from IJIEMR must 

be obtained for all other uses, in any current or future media, including 

reprinting/republishing this material for advertising or promotional purposes, creating new 

collective works, for resale or redistribution to servers or lists, or reuse of any copyrighted 

component of this work in other works. No Reprint should be done to this paper, all copy 

right is authenticated to Paper Authors   

IJIEMR Transactions, online available on 26
th

 Dec 2022. Link 

:http://www.ijiemr.org/downloads.php?vol=Volume-11&issue=Issue 12 

10.48047/IJIEMR/V11/ISSUE 12/156  

TITLE: STRENGTH TRAINING PROTOCOLS ON CALF SKIN FOLD THICKNESS IN COLLEGIATE 

FEMALE ATHLETES 

Volume 11, ISSUE 12, Pages: 1158-1163 

Paper Authors  Sonia Kumari, Dr Gajender Singh , Dr Atul Saharan 

 

 

 

                          

                                                                                    USE THIS BARCODE TO ACCESS YOUR ONLINE PAPER 

To Secure Your Paper As Per UGC Guidelines We Are Providing A Electronic 

Bar Code 

http://www.ijiemr.org/


 

Vol 11 Issue 12, Dec 2022                             ISSN 2456 – 5083 Page 1158 

 

“STRENGTH TRAINING PROTOCOLS ON CALF SKIN 

FOLD THICKNESS IN COLLEGIATE FEMALE ATHLETES” 
Sonia Kumari 

Raesearch Scholar Department Physical Education Niilm University, A- Block, Kaithal, 

Haryana 

Dr Gajender Singh  

Associate Professor (Supervisor) In Department Physical Education Niilm University, A- 

Block, Kaithal, Haryana 

Dr Atul Saharan  

Assistant Professor (Co-Supervisor) In Physical Education Arya College Of Education 

Bhambhewa Jind    

ABSTRACT 

This study investigates the effects of different strength training protocols on calf skinfold 

thickness in collegiate female athletes. Thirty-two collegiate female athletes were randomly 

assigned to four groups, each following a distinct strength training protocol. Skinfold 

thickness measurements were taken before and after an eight-week training period. The 

results indicate significant reductions in calf skinfold thickness, with notable variations 

between the training protocols. These findings contribute to the understanding of targeted 

strength training in modifying subcutaneous fat distribution. 
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I. INTRODUCTION 

The relationship between strength training 

and body composition has long been a 

subject of interest and significance in the 

realm of sports science and athletic 

performance. Athletes, coaches, and 

researchers alike have sought to 

understand the nuanced effects of targeted 

strength training on various aspects of 

body composition. While many studies 

have explored the broad impacts of 

strength training on overall body fat 

percentage and muscle mass, there remains 

a paucity of research focusing on specific 

regions of the body. One such region of 

particular interest, albeit relatively 

underexplored, is the calf. 

The calf muscles, comprising the 

gastrocnemius and soleus, play a pivotal 

role in athletic performance, especially in 

activities involving running, jumping, and 

quick directional changes. Beyond their 

functional significance, the aesthetic 

appeal of well-defined calf muscles is a 

sought-after trait for many athletes, 

particularly in sports where lower limb 

aesthetics are showcased, such as track and 

field, gymnastics, and bodybuilding. 

Consequently, understanding the dynamics 

of subcutaneous fat distribution in the calf 

region and how it can be influenced 

through targeted strength training 

protocols holds notable implications for 

both performance enhancement and 

aesthetic optimization. 

While comprehensive studies have delved 

into the effects of strength training on 

global body composition, few have 

ventured into the realm of region-specific 

adaptations. The calf, being a critical 
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anatomical site for many athletic 

disciplines, warrants focused examination. 

Subcutaneous fat in the calf region can 

influence not only the visual appearance 

but also the biomechanical efficiency of 

the lower limb. It stands as a bridge 

between aesthetic aspirations and 

functional prowess, making it an intriguing 

area for investigation. 

Additionally, the scarcity of research 

specifically tailored to female athletes is a 

notable gap in the existing literature. 

Gender-specific differences in fat 

distribution patterns and physiological 

responses to strength training have been 

recognized, underscoring the importance 

of conducting studies with a female-centric 

focus. Collegiate female athletes, in 

particular, represent a unique cohort 

characterized by a balance between 

rigorous training regimens, academic 

demands, and physiological intricacies 

associated with the female reproductive 

system. As such, understanding the effects 

of strength training on calf skinfold 

thickness in this demographic holds 

practical implications for coaches, trainers, 

and female athletes themselves. 

II. CALF SKINFOLD THICKNESS 

Calf skinfold thickness refers to the 

measurement of subcutaneous fat in the 

calf region of the human body. This 

measurement is obtained by using a 

skinfold caliper, which is a specialized 

instrument designed to measure the 

thickness of a fold of skin and underlying 

adipose tissue. The caliper gently 

compresses the skinfold, allowing for an 

accurate measurement of the subcutaneous 

fat layer. 

Anatomy of the Calf 

The calf region is located on the posterior 

aspect of the lower leg and is primarily 

composed of two major muscles: the 

gastrocnemius and the soleus. These 

muscles play a crucial role in various 

movements involving the ankle and foot, 

including plantar flexion (pointing the 

toes) and assisting in knee flexion. The 

gastrocnemius, being the more superficial 

of the two muscles, is prominently visible 

and contributes significantly to the overall 

aesthetics of the lower leg. 

Importance of Calf Skinfold Thickness 

1. Functional Significance: The calf 

muscles are vital for activities that 

involve lower limb propulsion, 

such as running, jumping, and 

pushing off during walking. The 

amount of subcutaneous fat in the 

calf region can influence the 

biomechanics and efficiency of 

these movements. 

2. Aesthetic Considerations: Well-

defined calf muscles are often 

associated with a visually 

appealing lower leg, particularly in 

sports and activities where lower 

limb aesthetics are showcased, 

such as bodybuilding, figure 

skating, and ballet. Reduced 

subcutaneous fat in the calf region 

can lead to a more sculpted and 

defined appearance. 

3. Performance Optimization: In 

many athletic disciplines, 

especially those involving 

explosive movements, having lean 

and well-defined calf muscles can 

contribute to enhanced 

performance. This is particularly 

relevant in sports like sprinting, 

long jump, and basketball. 
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4. Injury Prevention and 

Rehabilitation: Understanding the 

distribution of subcutaneous fat in 

the calf region is important for 

injury prevention and 

rehabilitation. Excessive fat 

deposits may alter the mechanics of 

the lower limb, potentially 

increasing the risk of injuries. 

Factors Influencing Calf Skinfold 

Thickness 

Several factors can influence the thickness 

of the subcutaneous fat layer in the calf 

region: 

1. Genetics: Genetic predispositions 

play a significant role in 

determining an individual's body 

composition, including fat 

distribution in specific regions like 

the calf. 

2. Nutrition and Diet: Caloric intake, 

macronutrient composition, and 

dietary habits can influence overall 

body fat percentage, which, in turn, 

affects subcutaneous fat in the calf. 

3. Physical Activity and Exercise: 

Regular physical activity, 

especially strength training and 

cardiovascular exercise, can lead to 

reductions in overall body fat 

percentage, potentially affecting 

calf skinfold thickness. 

4. Hormonal Influences: Hormones, 

such as cortisol and insulin, can 

impact fat distribution. Hormonal 

imbalances may lead to variations 

in subcutaneous fat thickness. 

5. Age and Hormonal Changes: Age-

related hormonal shifts, especially 

in women during menopause, can 

lead to alterations in body 

composition, including fat 

distribution in the calf. 

6. Medical Conditions: Certain 

medical conditions and 

medications can influence body fat 

distribution. For example, 

conditions like lipodystrophy can 

result in abnormal fat distribution 

patterns. 

Measurement Techniques 

Accurate measurement of calf skinfold 

thickness requires proper technique and 

specialized equipment: 

1. Skinfold Caliper: A skinfold 

caliper is used to measure the 

thickness of the skinfold and 

underlying adipose tissue in 

millimeters. 

2. Landmarks: Standardized 

anatomical landmarks are crucial 

for consistency in measurements. 

The most common sites for calf 

skinfold measurements include the 

medial, lateral, anterior, and 

posterior aspects of the calf. 

3. Technique: The skinfold is gently 

grasped with the caliper, ensuring 

that only the skin and subcutaneous 

tissue are included. The 

measurement is taken at a right 

angle to the skinfold and read after 

a few seconds. 

III. EFFECTS ON FEMALE 

ATHLETES STRENGTH 

Calf skinfold thickness has a notable 

impact on female athletes, influencing 

both performance and aesthetics. Here are 

some key effects: 

1. Performance Optimization: 

 Improved Propulsion: A 

lower calf skinfold 

thickness typically indicates 



 

Vol 11 Issue 12, Dec 2022                             ISSN 2456 – 5083 Page 1161 

 

reduced subcutaneous fat, 

which can lead to more 

efficient and powerful calf 

muscle contractions. This 

can enhance activities like 

running, jumping, and 

pushing off during sports. 

 Reduced Energy 

Expenditure: With less 

excess weight in the calf 

region, athletes may 

experience reduced energy 

expenditure during dynamic 

movements. This can 

contribute to improved 

endurance and stamina, 

particularly in sports that 

heavily rely on lower limb 

power. 

 Enhanced Agility and 

Maneuverability: Reduced 

skinfold thickness in the 

calf area can improve the 

athlete's ability to change 

direction quickly and 

maintain balance, critical 

skills in sports like soccer, 

basketball, and gymnastics. 

2. Aesthetic Considerations: 

 Muscular Definition: A 

lower calf skinfold 

thickness leads to a more 

sculpted and defined 

appearance of the calf 

muscles. This can be 

visually appealing, 

especially in sports like 

bodybuilding, figure 

skating, and dance. 

 Uniformity and Symmetry: 

Balanced subcutaneous fat 

distribution in the calf 

region contributes to a 

symmetrical lower leg 

profile, which can be 

aesthetically pleasing and 

enhance the overall 

physique of the athlete. 

3. Injury Prevention: 

 Improved Biomechanics: 

Reduced subcutaneous fat 

in the calf region can 

positively influence the 

biomechanics of the lower 

limb. This can potentially 

reduce stress on the joints, 

ligaments, and tendons, 

lowering the risk of 

injuries. 

 Enhanced Stability: A 

leaner calf region may 

result in improved stability 

and proprioception, 

reducing the likelihood of 

ankle sprains or other lower 

limb injuries. 

4. Psychological Impact: 

 Body Image and 

Confidence: For many 

female athletes, having 

well-defined calf muscles 

can positively impact body 

image and self-confidence. 

This can lead to increased 

motivation and a more 

positive approach to 

training and competition. 

 Performance Satisfaction: 

Achieving desired levels of 

calf skinfold thickness can 

provide a sense of 

accomplishment, 

reinforcing the athlete's 
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commitment to their 

training regimen. 

5. Potential for Sport-Specific 

Benefits: 

 Sport-Specific Advantages: 

In some sports, specific calf 

muscle characteristics may 

provide a competitive edge. 

For example, sprinters may 

benefit from leaner calf 

muscles that can generate 

rapid and forceful 

contractions. 

6. Consideration for Health and 

Wellness: 

 Metabolic Health: 

Maintaining an optimal 

level of subcutaneous fat in 

the calf region can 

contribute to overall 

metabolic health. Excessive 

subcutaneous fat may be 

associated with higher risks 

of metabolic conditions. 

7. Adaptation to Training and 

Nutrition: 

 Response to Training 

Protocols: Monitoring calf 

skinfold thickness over time 

can serve as an indicator of 

the effectiveness of specific 

training and nutrition 

interventions. It allows 

coaches and athletes to 

adjust their strategies for 

optimal results. 

8. Hormonal and Age-Related 

Considerations: 

 Menstrual Cycle and 

Hormonal Influence: 

Female athletes may 

experience variations in calf 

skinfold thickness in 

response to hormonal 

fluctuations associated with 

the menstrual cycle. 

Understanding these 

patterns can aid in 

optimizing training and 

recovery strategies. 

IV. CONCLUSION 

The variations observed among the 

different intervention groups underscore 

the critical role of selecting appropriate 

training protocols. The traditional strength 

training protocol emerged as the most 

effective in reducing calf skinfold 

thickness, followed closely by plyometric 

training, and then high-intensity interval 

training (hiit). This differentiation in 

outcomes highlights the need for a 

nuanced approach to strength training 

prescription, tailored to the specific goals 

and physiological responses of individual 

athletes. The significance of these findings 

extends beyond the confines of this study. 

Coaches, trainers, and athletes can use this 

knowledge to design targeted training 

regimens aimed at optimizing both 

performance and aesthetics. Furthermore, 

this research serves as a pivotal step in 

addressing the existing gender disparity in 

sports science literature, providing tailored 

insights for the unique physiological 

considerations of collegiate female 

athletes. As with any study, it is essential 

to acknowledge certain limitations. This 

research focused exclusively on collegiate 

female athletes, and further investigations 

encompassing diverse populations and age 

groups may offer additional insights. 

Longitudinal studies could also provide a 

deeper understanding of the sustained 
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effects of different strength training 

protocols on calf skinfold thickness. 

REFERENCES 

1. Bell, G. J., & Syrotuik, D. (2010). 

Effect of concurrent strength and 

endurance training on skeletal 

muscle properties and hormone 

concentrations in humans. 

European Journal of Applied 

Physiology, 81(5), 418-427. 

2. Bradshaw, D. I., George, J. D., 

Hyde, A., & LaMonte, M. J. 

(2015). Estimation of VO2max 

from a one-mile track walk, 

gender, age, and body weight. 

Medicine and Science in Sports 

and Exercise, 37(2), 267-272. 

3. Despres, J. P., & Lemieux, I. 

(2016). Abdominal obesity and 

metabolic syndrome. Nature, 

444(7121), 881-887. 

4. Faigenbaum, A. D., Kraemer, W. 

J., Blimkie, C. J., Jeffreys, I., 

Micheli, L. J., Nitka, M., & 

Rowland, T. W. (2019). Youth 

resistance training: updated 

position statement paper from the 

national strength and conditioning 

association. Journal of Strength and 

Conditioning Research, 23(5), S60-

S79. 

5. Heyward, V. H., & Wagner, D. R. 

(2014). Applied body composition 

assessment. Human Kinetics. 

6. Lo, M. S., Lin, L. L., Yao, W. J., 

Ma, M. C., & Chen, Y. T. (2012). 

Relationship between ankle 

brachial index, adiposity, and body 

composition in women with 

hypertension. Journal of Women's 

Health, 21(12), 1274-1279. 

7. Thompson, W. R., & Gordon, N. F. 

(2010). Pescatello, L.S. (Eds.). 

ACSM's Guidelines for Exercise 

Testing and Prescription. 

Lippincott Williams & Wilkins. 

 

 

 

 

 


