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Abstract: Is shadowboxing an effective form of functional exercise? What physiological and morphological 

changes result from an exercise program based exclusively on shadowboxing for 3 weeks? To date, no empirical 

research has focused specifically on addressing these questions. Since mixed martial arts (MMA) is the fastest 

growing sport in the world, and since boxing and kickboxing fitness classes are among the most popular in gyms 

and fitness clubs worldwide, the lack of research on shadowboxing and martial arts-based fitness programs in the 

extant literature is a shortcoming that the present article aims to address. This case study involved a previously 

sedentary individual engaging in an exercise program based exclusively on shadowboxing for 3 weeks. Body 

composition and heart rate data were collected before, throughout, and upon completion of the 3-week exercise 

program to determine the effectiveness of shadowboxing for functional fitness purposes. An original shadowboxing 

program prepared by an Everlast Master Instructor and NASM Certified Personal Trainer (NASM-CPT) and 

Performance Enhancement Specialist (NASM-PES) was used for this 3-week period. The original shadowboxing 

program with goals, techniques, and combinations to work on throughout the 3-week program is included in this 

article. This case study demonstrates that a 3-week exercise program based exclusively on shadowboxing can 

increase aerobic capacity, muscle mass, bone mass, basal metabolic rate, and daily calorie intake, and decrease 

resting heart rate, fat mass, body fat percentage, and visceral fat rating in a previously sedentary individual. The 

results of this research demonstrate that shadowboxing can be a safe and effective form of exercise leading to 

morphological and physiological improvements including fat loss and increased aerobic capacity. The results of this 

research also demonstrate that the Tanita BC-1500 is a reliable tool for individuals to evaluate their own fitness 

progress over time. 

Keywords: Shadowboxing, Aerobic Exercise, Functional Fitness, Fat Loss, MMA, Martial Arts. 
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1. Introduction 

Mixed Martial Arts (MMA) is currently the 

fastest growing sport in the world [Reiter, 2011], and 

with over 450 million fans, MMA is among the top 

three most watched sports worldwide (along with 

soccer (football) and basketball [Cover, 2018]). MMA, 

which incorporates movement patterns and techniques 

from a variety of martial art disciplines (including 

boxing, kickboxing, Muay Thai, taekwondo, karate, 

kung fu, wrestling, judo, and jiu jitsu), has also 

become increasingly popular among general health 
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and fitness enthusiasts, since it offers an engaging full-

body functional workout that is a fresh change from 

more traditional exercise routines [Smith, Cherry, 

2018]. Traditional exercise programs were largely 

based on bodybuilding routines that focused on 

isolated, uniplanar exercises (such as squats and bicep 

curls which are movements in sagittal plane) to 

maximize absolute strength gains and hypertrophy 

[Schwarzenegger, 1998; Clark, Lucett, Kirkendall, 

2010; Sutton, Ramsdell, Barefield, 2012]. Although 

isolated uniplanar training may be effective in building 

large muscles in isolated areas of the body, it does 

little to improve the functionally integrated movements 

of the human movement system (HMS) which are 

involved in activities of daily living (ADLs) such as 

getting into and out of bed, completing physical tasks 

at work, and playing sports with your kids and friends 

[Clark, Lucett, Kirkendall, 2010; Cedar, 2012]. Further, 

exercises that are repetitive and isolated to a single 

plane of motion can lead to increased boredom, 

muscular imbalances, inefficient movement patterns, 

fitness plateaus, and increased risk of injury [Clark, 

Lucett, Kirkendall, 2010; Sutton, Ramsdell, Barefield, 

2012; Starrett, 2015; McCall, 2016]. Accordingly, there 

has been a growing interest in alternative approaches 

to fitness training, such as functional movement 

training (Animal Flow, MovNat, Functional Movement 

Systems, Anatomy Trains), obstacle course training 

(Ninja Warrior, Spartan Races, Tough Mudder Races), 

and boxing and kickboxing fitness classes (Box ‘N 

Burn, Mayweather Boxing and Fitness, UFC Gym) 

[Fitch, 2014; Self, 2017; Fawkes, 2021]. Although 

these alternative approaches to fitness training differ 

from traditional exercise programs in their own unique 

ways, they are all united by their adoption of 

functional training principles that emphasize training 

integrated movement patterns (crawling, climbing, 

pulling, punching, kicking) instead of training isolated 

muscle groups (biceps, triceps, glutes, chest, back). 

“Train movements not muscles” is perhaps the single 

clearest principle uniting functional training in all its 

varieties [Collins, 2012; Myers, 2020]. In contrast with 

traditional exercise programs, functional training 

programs are focused on functional movement 

patterns, are multiplanar and multidimensional 

(involving movements in sagittal, frontal or coronal, 

and transverse planes), and use the entire muscle-

contraction and contraction-velocity spectrums [Clark, 

Lucett, Kirkendall, 2010]. By training a variety of 

practical movement patterns (such as pulling and 

pushing) functional training programs are also thereby 

able to train the variety of muscles that are involved in 

those movement patterns, whereas traditional exercise 

programs that train isolated muscle groups do not also 

thereby train functional movement patterns with 

practical carryover to the activities of daily life. This 

means that traditional exercise programs and 

functional training programs are both capable of 

promoting increased muscle mass and strength, but 

that only functional training programs are uniquely 

capable of promoting increased functional performance 

[Clark, Lucett, Kirkendall, 2010]. In fact, by improving 

motor unit recruitment and muscular balance and 

efficiency, functional training programs can even 

contribute to greater strength and hypertrophy gains 

over traditional exercise programs. This point is 

explicitly discussed in the textbooks for the National 

Academy of Sports Medicine’s Certified Personal 

Training Program (NASM-CPT) and Performance 

Enhancement Specialist Program (NASM-PES). For 

example, Clark, Lucett, and Kirkendall [2010] explain 

in NASM Essentials of Sports Performance Training 

that: 

(...) isolated training does little to improve 

overall athletic performance. The athlete who applies 

an integrated functional approach to training will 

develop high levels of dynamic flexibility, core 

strength, neuromuscular control, power, 

speed/agility/quickness, and functional strength. In 

addition, your athlete may develop similar, or even 

greater, levels of hypertrophy following improved 

motor unit recruitment. Training that exploits 

integrated, functional movement patterns targets 

synergistic muscles to regulate isometric, concentric, 

and eccentric force while dynamically stabilizing the 

entire HMS (human movement system) in all three 

planes of motion. This creates maximal motor unit 

recruitment and facilitates a greater overall training 

response (p. 4). 

Due to the SAID (Specific Adaptations to 

Imposed Demands) principle or principle of specificity, 

the body will adapt to the specific demands that are 

placed on it [DeLorme, 1945; Clark, Lucett, Kirkendall, 

2010]. In order to improve functional performance in 

activities of daily life, training programs must therefore 

involve functional movement patterns. Since traditional 

exercise programs train muscles and not movements, 

traditional exercise programs offer little in terms of 

functional performance benefits and can even lead to 

functional performance deficits, pain, and injury [Clark, 

Lucett, Kirkendall, 2010]. Given the growing interest in 

functional training programs over traditional exercise 

programs, fitness clubs have increasingly incorporated 
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more functional training tools (TRX suspension 

systems, ViPRs, medicine balls, battle ropes, 

kettlebells, and fitness playground setups), functional 

training classes (boxing, kickboxing, and obstacle 

courses), and more open space into their training 

environments to facilitate functional training among 

club members [Rubin, 2013; McCall, 2019]. In fact, 

between 2013 and 2018, nearly 4,000 boxing gyms 

opened in the United States and the boxing fitness 

industry made a total of $1.2 billion [Landsverk, 2019]. 

Numerous female models and celebrities – including 

Halle Berry, Adriana Lima, and Gigi Hadid – have 

helped to popularize boxing training across genders by 

crediting boxing training for building their celebrity-

status physiques [Badkar, 2018; Landsverk, 2019], 

and a study in 2018 involving nearly 17,000 individuals 

found that kickboxing was the exercise program that 

18- to 45-year-olds were most interested in trying next 

[Livestrong, 2019]. Given the popularity of MMA-style 

fitness programs among the general population, it is 

surprising that almost no research has been conducted 

on MMA-style fitness programs in the literature. 

Shadowboxing is a common way to learn and 

cultivate skill in martial arts as well as a vehicle for 

physical fitness and self-development [Croom, 2022; 

Cynarski, 2022; Okade, Shibata, Jennings, 2020; 

Panczyk, Pedrini, Jennings, 2021; Holt, 2023]. In an 

early study on shadowboxing, Muharram et al. [2011] 

investigated the influence of shadowboxing on 

participants with chronic low back pain (n = 82). This 

study consisted of a 12-week shadowboxing program 

with a training frequency of 6 sessions per week. Each 

session included 1-hour of practicing a 24-step Chen-

style Taijiquan movement sequence. Muharram et al. 

[2011] found that this program provided pain relief 

and improvement in health-related quality of life for 

the participants involved. This study is important 

because it is an early study that demonstrates that 

shadowboxing can be beneficial for individuals with 

chronic low back pain. Limitations of this study include 

that it did not include nutrition or recovery information 

and that it did not examine the influence of this 

program on physiological or morphological variables, 

such as basal metabolic rate, muscle mass, fat mass, 

and body fat percentage. Also, it is important to point 

out that the style of shadowboxing investigated by 

Muharram et al. [2011] is very different from the style 

of shadowboxing involved in contemporary mixed 

martial arts, for example, Chen-style Taijiquan consists 

of a more structured 24-step sequence of fluid 

movements that are performed slowly and 

continuously, whereas shadowboxing as it is practiced 

in the context of MMA and modern fitness classes 

consists of a more open-ended sequence of 

movements that are performed explosively and in 

intervals. Given the difference in movement patterns, 

exercise intensity, and duration between these distinct 

styles of shadowboxing, it is not clear whether the 

results from Muharram et al.’s [2011] study on 

Taijiquan offers insight into the benefits that MMA-

style shadowboxing may offer individuals. In another 

study, Zheng, Zhou, and Lai [2015] investigated the 

influence of shadowboxing on participants with type-2 

diabetes (n = 60). This study consisted of a 24-week 

shadowboxing program with a training frequency of 3 

to 5 days per week. Each day of training included two 

sessions lasting 40 minutes each (once in the morning 

and once in the evening) along with psychosomatic 

relaxation training. Zheng, Zhou, and Lai [2015] found 

that this program had a beneficial effect on 

depression, anxiety, and blood glucose levels for the 

participants involved. This study is important because 

it demonstrates that shadowboxing can be beneficial 

for individuals with type-2 diabetes. One limitation of 

this study is that it did not focus solely on 

shadowboxing, mixing in psychosomatic relaxation 

training also, so it is not clear whether the results from 

this study are due to shadowboxing, psychosomatic 

relaxation training, or some combination of these. 

Other limitations of this study include that it did not 

include nutrition or recovery information and that it did 

not examine the influence of this program on 

physiological and morphological variables such as 

aerobic capacity, resting heart rate, muscle mass, fat 

mass, and body fat percentage. Also, as was 

mentioned with the case of Muharram et al. [2011], 

Chen-style Taijiquan is very different from MMA-style 

shadowboxing in terms of movement patterns, 

exercise intensity, and duration, so it is not clear 

whether the results from Zheng, Zhou, and Lai’s 

[2015] study on Taijiquan offers insight into the 

benefits that MMA-style shadowboxing may offer 

individuals. 

Research by Combs et al. [2009] investigated 

the influence of boxing training on participants 

diagnosed with Parkinson’s disease (n = 6). This study 

consisted of a 12-week boxing program with a training 

frequency of 2 to 3 sessions per week. Each session 

included 90 minutes of physical activity consisting of 

boxing exercises, calisthenics, and jump rope. Combs 

et al. [2009] found that this program resulted in 

improved balance, gait, and quality of life for the 

participants involved. This study is important because 

it demonstrates that boxing training can be beneficial 
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for participants diagnosed with Parkinson’s disease. 

One limitation of this study is that it did not focus 

solely on shadowboxing, mixing in calisthenics and 

jump rope also, so it is not clear whether the results 

from this study are due to shadowboxing, calisthenics, 

jump rope, or some combination of these. Other 

limitations of this study include that it did not have 

information about goals, drills, or combinations to 

practice while training, it did not include nutrition or 

recovery information, and it did not examine the 

influence of this program on physiological and 

morphological variables such as aerobic capacity, 

resting heart rate, muscle mass, fat mass, and body 

fat percentage. In other work, Bosch et al. [2012] 

investigated the influence of playing a boxing video 

game on young adults in their twenties (n = 20). This 

study consisted of a 30-minute session of playing 

Nintendo Wii Sports boxing, where players simulate 

punches with the controller in a manner similar to 

shadowboxing. Bosch et al. [2012] found that this 

program provided a moderate to vigorous aerobic 

response in healthy young adults and can contribute to 

daily recommendations for physical activity 

[Thompson, Gordon, Pescatello, 2010]. This study is 

important because it demonstrates a practical way for 

young adults to maintain their own health and fitness 

at home, in a manner that is enjoyable and mentally 

engaging. This has been especially relevant recently 

due to the coronavirus pandemic, since social 

distancing regulations have made it useful for 

individuals to have more options for maintaining their 

health and fitness at home. Several limitations of this 

study include that it did not examine the response to 

training over time (e.g., over a 3-week or 3-month 

training period), it did not include nutrition or recovery 

information, and it did not examine the influence of 

this program on physiological and morphological 

variables such as resting heart rate, muscle mass, fat 

mass, and body fat percentage. 

More recent work from Doherty et al. [2021] 

investigated the influence of shadowboxing on 

participants diagnosed with breast or ovarian cancer (n 

= 9). This study consisted of an 8-week shadowboxing 

program with a training frequency of 3 sessions per 

week. Each session included 8 blocks consisting of 3 

minutes of work and 1 minute of rest. The movement 

patterns (n = 4) utilized in this program included the 

jab, cross, hook, and uppercut. Doherty et al. [2021] 

found that this program resulted in improved strength, 

endurance, and quality of life for the participants 

involved. This study is important because it 

demonstrates that shadowboxing can be beneficial for 

women with breast and ovarian cancer. Several 

limitations of this study include that it had a small 

sample size (n = 9), it utilized few movement patterns 

(n = 4), it did not include information about goals, 

drills, or combinations to practice while training, it did 

not include nutrition or recovery information, and it did 

not examine the influence of this program on 

physiological and morphological variables such as 

aerobic capacity, resting heart rate, muscle mass, fat 

mass, and body fat percentage. In other recent work, 

Brown et al. [2021] investigated the utility of 

shadowboxing for cardiac prehabilitation in a 56-year-

old man with end-stage heart failure (n = 1). The 4-

week program consisted of 4 sessions per week with 

each session including 10 minutes (week 1) to 25 

minutes (week 4) of shadowboxing. Brown et al. 

[2021] found that the 4-week program helped this 

patient increase his sustained exercise tolerance from 

an estimated 3.5 METs (walking at a leisurely pace on 

a flat surface) to 6 METs (light-intensity boxing). This 

study is important because it demonstrates that 

shadowboxing can be beneficial for older men and 

patients in cardiac prehabilitation programs. Several 

limitations of this study include that it had a small 

sample size (n = 1), it did not specify the movement 

patterns used, it did not include information about 

goals, drills, or combinations to practice while training, 

it did not include nutrition or recovery information, and 

it did not examine the influence of this program on 

physiological and morphological variables such as 

aerobic capacity, resting heart rate, muscle mass, fat 

mass, and body fat percentage. 

Finally, Jackson et al. [2012] investigated the 

influence of kickboxing training on participants 

diagnosed with multiple sclerosis (n = 11). This study 

consisted of a 5-week kickboxing program with a 

training frequency of 3 sessions per week. Each 

session was 1 hour in duration and focused on 

movements (n = 6) from boxing, kickboxing, and Muay 

Thai including the jab, cross, hook, front kick, side 

kick, and knee thrust. Jackson et al. [2012] found that 

this program resulted in improved balance and mobility 

for the participants involved. This study is important 

because it demonstrates that kickboxing training can 

be beneficial for participants diagnosed with multiple 

sclerosis. Other strengths of this study include that it 

discusses the training program in greater detail than in 

other work and that it incorporates a larger number of 

movement patterns (n = 6) from boxing, kickboxing, 

and Muay Thai, whereas other work focuses mostly on 

boxing or Taijiquan-style shadowboxing. Several 

limitations of this study include that it had a small 
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sample size (n = 11), it did not include nutrition or 

recovery information, and it did not examine the 

influence of this program on physiological and 

morphological variables such as aerobic capacity, 

resting heart rate, muscle mass, fat mass, and body 

fat percentage. 

Although several studies have focused on 

shadowboxing in the literature and have made 

important contributions in their own right, many 

important questions remain, especially concerning 

shadowboxing as it is practiced in the context of MMA 

and modern fitness classes. Specifically, no study in 

the literature has focused on investigating the 

influence that MMA-style shadowboxing has on 

physiological and morphological variables such as 

aerobic capacity, resting heart rate, basal metabolic 

rate, muscle mass, bone mass, fat mass, body fat 

percentage, and visceral fat rating. Even preliminary 

results in the field are lacking. Given the vast number 

of individuals interested in MMA-style training for 

athletic and general fitness purposes, such an 

investigation would be an incredibly valuable 

contribution to the literature. Furthermore, our review 

of previous work on shadowboxing [Bosch et al., 2012; 

Brown et al., 2021; Combs et al., 2009; Doherty et al., 

2021; Jackson et al., 2012; Muharram et al., 2011; 

Zheng, Zhou, Lai, 2015] has shown that (1) there is a 

lack of research on MMA-style shadowboxing, with 

previous research focusing on boxing and Taijiquan-

style shadowboxing instead, (2) no existing research 

discusses goals, drills, movement patterns, or 

combinations to practice during shadowboxing 

training, leaving it unclear for researchers and 

individuals what to do during shadowboxing training, 

(3) no existing research provides information about 

nutrition or recovery procedures that were followed 

during the training program, which may be helpful in 

interpreting results (as poor nutrition and sleep habits 

can hinder results from training programs), (4) no 

existing research provides even preliminary data on 

the influence that a shadowboxing training program 

may have on physiological and morphological variables 

including aerobic capacity, muscle mass, bone mass, 

basal metabolic rate, resting heart rate, fat mass, and 

body fat percentage. This article contributes to the 

literature on shadowboxing by addressing all of the 

aforementioned shortcomings by (1) focusing on MMA-

style shadowboxing, rather than pure boxing or 

Taijiquan-style shadowboxing, (2) providing goals, 

drills, movement patterns, and combinations to 

practice during shadowboxing training, making it clear 

for researchers and individuals what to do during 

shadowboxing training, (3) providing information 

about nutrition and recovery procedures that were 

followed during the training program, as 

supplementary information that may be useful in 

considering results and guiding behaviors, and (4) 

providing preliminary data on the influence that a 3-

week shadowboxing training program has on 

physiological and morphological variables including 

aerobic capacity, muscle mass, bone mass, basal 

metabolic rate, resting heart rate, fat mass, and body 

fat percentage, which may help individuals decide on 

whether this kind of exercise program is best for their 

individual fitness goals. Toward this end, the present 

article also (5) confirms the test-retest reliability of the 

Tanita BC-1500 for body composition analysis. 

 

2. Materials and Methods 

2.1 Study Design 

This article presents an original hypothesis and 

includes a case study to provide a preliminary test of 

this hypothesis. The original hypothesis presented is 

that consistent shadowboxing training (e.g., over a 3-

week period) will increase aerobic capacity, muscle 

mass, bone mass, and basal metabolic rate, and 

decrease resting heart rate, fat mass, body fat 

percentage, and visceral fat rating. 

 

2.2 Participant 

The participant in this case study (male, age = 

38 years) was a Lecturer in Cognitive Science at the 

University of California, Merced, that holds a Ph.D. as 

well as Certified Personal Trainer (NASM-CPT) and 

Performance Enhancement Specialist (NASM-PES) 

qualifications with the National Academy of Sports 

Medicine (NASM) and Certified Personal Trainer (ACE-

CPT) and Certified Health Coach (ACE-HC) 

qualifications with the American Council on Exercise 

(ACE). He was a qualified referee for the World Boxing 

Council (WBC), a Master Instructor for the Everlast 

Striking Specialist Level 1 course, and a former Group 

Fitness Instructor for the Real Deal Boxing class at 

Equinox South Bay. He has over 30 years of martial 

arts experience and specializes in boxing, kickboxing, 

and Muay Thai. Since this individual was already 

familiar with shadowboxing technique, the heart-rate 

data and results from the training sessions are free of 

any learning curve effects, whereas a complete novice 

would devote large portions of time in low-activity 

states learning fundamentals (how to hold the hands 

while defending or throwing a jab, how not to cross 

the feet while moving laterally, etc.). Using an 
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experienced participant rather than a novice thereby 

allows the results to more accurately reflect the actual 

work-to-rest guidelines of the shadowboxing training 

program, whereas complete novices may spend 

different amounts of time learning fundamentals. 

Although the participant in this study was experienced 

in martial arts and exercised regularly before the 

coronavirus pandemic, he was completely inactive 

during the last 12 months due to COVID lockdown 

measures. Due to the pandemic and social distancing 

regulations, this participant discontinued training 

altogether, while focusing on teaching university 

courses online from home. This sedentary lifestyle over 

the last 12 months provided an optimal opportunity to 

determine how the adoption of a new exercise 

program based exclusively on shadowboxing would 

impact key health and fitness variables. Since the 

participant was single with no pets and worked from 

home, he remained at home throughout the 3-week 

study duration and discontinued all other physical 

activities. Specific food for the nutritional program was 

purchased ahead of time and stored at home to 

prevent extraneous physical activity, while 

shadowboxing was done at home in a large ring-size 

area. A warm-up, cool-down, sleep, and nutrition 

program was also followed throughout the program 

duration (see the supplementary materials for details). 

 

2.3 Shadowboxing Program 

Shadowboxing is a form of martial arts practice 

and exercise where one rehearses martial arts 

techniques with an imaginary rather than a real 

partner or opponent, or with other training goals in 

mind such as improving technical mastery, muscular 

endurance, balance and power, and sports-relevant 

strategies (takedown defense, evasive footwork, etc.) 

[Croom, 2023]. For example, the basic strikes within 

the striking system of boxing (“the sweet science”) 

include the jab (#1), cross (#2), lead and rear hooks 

(#3 and #4, respectively), and lead and rear 

uppercuts (#5 and #6, respectively), so a martial artist 

or fitness enthusiast may use a shadowboxing session 

to practice improving the fluidity of these strikes 

(neuromuscular efficiency) or to increase the volume 

that can be thrown during the session overall 

(muscular endurance) (there are also variations from 

these basic strikes, such as the gazelle hook and 

overhand rear punch, but the 6 basic strikes numbered 

1-6 will suffice for the present article). Kickboxing 

includes the same strikes as boxing, but further 

includes kicks and knee strikes. Muay Thai (“the art of 

eight limbs”) includes the same strikes as boxing and 

kickboxing, but further includes elbow strikes and 

clinch work. MMA utilizes the strikes from all the 

martial arts, including punches, kicks, and elbow and 

knee strikes (for artwork depicting 4 different strikes in 

MMA see Figure 1; for a numbering system for striking 

see Everlast [2017]). In addition to single strikes (1, 2, 

3), there are also combinations of strikes (1-2-3), 

defensive maneuvers, footwork, and other movement 

patterns that provide the martial artist and fitness 

enthusiast with a rich system of full-body functionally 

integrated movement patterns to practice during 

training sessions [Croom, 2023; Feleke, 2022; Ryan, 

2014]. In this article, I have included an original 

shadowboxing program that covers 13 goals to focus 

on, 6 drills, 58 movement patterns covering basic 

positioning, footwork, defense maneuvers, and 

offensive strikes, as well as 70 striking combinations 

(see the supplementary materials for details). The 

training procedures used in this study were primarily 

based on general training principles outlined in the 

official Everlast Striking Specialist and Master 

Instructor course material [Everlast, 2017]. Training 

procedures were also based on experience and 

knowledge gained through practical boxing, 

kickboxing, and Muay Thai training, as well as 

professional certification with the National Academy of 

Sports Medicine (NASM), American Council on Exercise 

(ACE), and EXOS. Since training should be done in 

both orthodox (right-handed) and southpaw (left-

handed) stances to maintain muscle symmetry on both 

sides of the body [Clark, Lucett, Sutton, 2013], and to 

further provide one with a wider repertoire of martial 

arts skills [Evolve MMA, 2018], the shadowboxing 

program below in fact provides over 100 basic 

movement patterns and 140 combinations to practice 

while shadowboxing. This demonstrates the rich 

variety of full-body, functionally integrated movement 

patterns that are available for practice during 

shadowboxing training, and it further provides the 

reader with the guidelines and resources to begin a 

shadowboxing training program of their own. 

Remember to always consult your physician before 

beginning any new fitness program and that inclusion 

of additional rest periods may be required depending 

on individual abilities. It is also advisable to receive 

introductory training in proper striking technique from 

a qualified and experienced instructor.  

• Total program duration: 21 days  

• Training frequency: 1 session per day 

• Duration of training session: 60 minutes 
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• Training session split: 10 blocks with each 

block consisting of 5 minutes of work and 1 

minute of rest 

• Block 1a: Round 1 consists of 5 

minutes of work at low to medium 

intensity for a warm-up 

• Block 1b: Rest 1 consists of 1 minute 

of rest 

• Block 2a: Round 2 consists of 5 

minutes of work at any intensity (see 

the supplementary materials for an 

introductory list of goals, techniques, 

and combinations to work on during 

this block) 

• Block 2b: Rest 2 consists of 1 minute 

of rest 

• Blocks 3 through 9 are similar to block 

2 (see the supplementary materials for 

an introductory list of goals, 

techniques, and combinations to work 

on during these blocks) 

• Block 10 is similar to block 1 with a 

focus on cooldown 

• Functional warm up and cool down: The 

first and last rounds are done without weight 

at low to moderate intensity to gradually 

transition the body between resting and 

exercise states 

• Focus for each round: Details regarding 

objectives and guidelines are provided in the 

program (see the supplementary materials) 

• Training schedule: Every day in the evening 

between 6 and 8 pm (for this case study) 

• Assessment schedule: Initial assessments 

were conducted (on an empty stomach 

wearing only boxers and a t-shirt) one day 

before beginning the training program, then 

an assessment was conducted every week for 

3 weeks to track weekly progress as well as 

overall progress 

• Sleep schedule: 8 to 9 hours of 

uninterrupted sleep every night from 1 am to 

10 am 

• Pre-training meal: 1 to 2 bananas 45 

minutes before training 

• Post-training meal: 1 Muscle Milk protein 

drink and 3 to 4 handfuls of almonds after 

training 

• Meal frequency: Every 2 to 4 hours 

(whenever hungry) 

• Meal composition: Every meal consists of 

one serving of protein (palm size at 20-30 

grams), one serving of vegetables (fist size at 

75 grams), one serving of carbohydrates 

(cupped hand size at 20-30 grams), and one 

serving of fat (thumb size at 7-12 grams) (see 

the supplementary materials) 

 

 

 

 

 

Figure 1: This figure provides examples of shadowboxing techniques. Artwork depicts a striker in the southpaw 

(left-handed) stance. Top left: Lead knee. Top right: Rear roundhouse kick. Bottom Left: Rear uppercut. Bottom 

Right: Lead upward elbow. Original artwork courtesy of Sonny Chargualaf @heroesandheadkicks. 
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This shadowboxing program consisted of an 

hour-long shadowboxing session each day for 21 

consecutive days (April 26 through May 16 2021). 

Each hour-long session was organized into temporal 

blocks of work and rest. In boxing, rounds are typically 

3 minutes long followed by 1 minute of rest [“Unified 

Rules of Boxing,” Association of Boxing Commissions 

and Combative Sports, 2016]. In kickboxing and Muay 

Thai, rounds are typically 3 minutes long followed by 2 

minutes of rest [“Unified Rules of Professional 

Kickboxing,” Association of Boxing Commissions and 

Combative Sports, 2017; “Rules and Regulations for 

Muay Thai Competitions,” WBC Muay Thai, 2021]. In 

MMA, rounds are typically 5 minutes long followed by 

1 minute of rest [“Unified Rules of Mixed Martial Arts,” 

Association of Boxing Commissions and Combative 

Sports, 2019]. The shadowboxing program in this 

study was based on the structure of MMA and utilized 

a high work-to-rest ratio with 10 rounds consisting of 5 

minutes of work followed by 1 minute of rest (10 x 6 

minutes). 50% of the time a 4 pound “Knockout” set 

of Egg Weights (2 pounds each egg) was used while 

shadowboxing, the other 50% of the time 

shadowboxing was done without any weights. The first 

and last round of each shadowboxing session was 

done without weights and at a reduced intensity for 

the purpose of gradually transitioning between resting 

and exercise states (for warming-up and cooling-down, 

respectively). The participant did not engage in any 

other form of exercise or physical activity during the 

21-day program since he worked remotely from home 

during the coronavirus pandemic and did not have to 

commute or engage in any other physical activities.  

 

2.4 Exercise Equipment 

A 4 lbs “Knockout” set of Egg Weights (2 lbs 

each egg) was used during shadowboxing sessions 

about 50% of the time (Egg Weights, Newbury Park, 

CA.). By training with the Egg Weights 50% of the 

time, the participant was able to focus on strength and 

power. By training without the Egg Weights 50% of 

the time, the participant was able to focus on striking 

speed. No other equipment was used during this 

shadowboxing program. 

 

2.5 Tanita BC-1500 Segmental Body 

Composition Monitor 

The Tanita BC-1500 8-electrode segmental 

body composition monitor (Tanita Inc., Arlington 

Heights, IL) was used to collect body composition data 

including (i) the date of the assessment; (ii) total body 

weight; (iii) body mass index (BMI); (iv) body fat 

percentage; (v) total fat mass; (vi) body fat range; 

(vii) fat free mass; (viii) visceral fat rating (VFR); (ix) 

body water percentage; (x) body water mass; (xi) total 

muscle mass; (xii) bone mass; (xiii) physique rating; 

(xiv) left leg muscle mass; (xv) left leg body fat 

percentage; (xvi) right leg muscle mass; (xvii) right leg 

body fat percentage; (xviii) left arm muscle mass; (xix) 

left arm body fat percentage; (xx) right arm muscle 

mass; (xxi) right arm body fat percentage; (xxii) trunk 

muscle mass; (xxiii) trunk body fat percentage; (xxiv) 

metabolic age; (xxv) basal metabolic rate (BMR); and 

(xxvi) daily calorie intake (DCI). The Tanita BC-1500 

uses bioelectrical impedance analysis (BIA) to measure 

body composition based on the rate at which electrical 

current travels through the body. Results from the 

measurements are based on the preset equations for 

this device [Tanita, 2013]. Previous work has 

compared results from BIA against the results from 

dual-energy x-ray absorptiometry or DEXA [Bracco et 

al., 1996; de Abreu, Wilvert, Wazlawik, 2020; Kabri, 

Hernandez, Mitchell, 2015; Pietrobelli et al., 2004], air 

displacement plethysmography or ADP [Vasold et al., 

2019], and magnetic resonance imaging or MRI 

[Janssen et al., 2000] as reference methods and 

repeatedly demonstrated that BIA is a valid (accurate) 

and reliable (consistent) method for the estimation of 

human body composition. Duz, Kocak, and Korkusuz 

[2009] compared results from skinfold techniques, 

ultrasound techniques, and BIA against results from 

DEXA as a reference method and found that BIA 

provided the closest results to DEXA for males. Since 

BIA provides the closest results to (the reference 

method) DEXA for males, and the participant in this 

study is male, it made sense to select BIA for 

measuring his body composition throughout the 

training program. In one previous study examining the 

validity and reliability of the Tanita BF-689 (a lower-

end model compared to the BC-1500), Kabri, 

Hernandez, and Mitchell [2015] compared results from 

the Tanita BF-689 against results from DEXA as a 

reference method and found that the Tanita BF-689 

had moderately strong absolute agreement with DEXA 

and excellent test-retest reliability. To confirm the 

reliability of the particular Tanita BC-1500 used in this 

study, a test-retest reliability procedure was conducted 

on the same subject 200 consecutive times over a 

continuous 6-hour period. Test-retest reliability was 

assessed by the coefficients of variation of repeated 

BIA tests [Chertow et al., 1995]. The coefficient of 

variation is a measure of relative variability and is 

defined as the standard deviation divided by the mean, 
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with the result reported as a percentage [Reed, Lynn, 

Meade, 2002]. The coefficient of variation can be used 

as a measure of reliability because it assesses the 

stability of a measurement across repeated trials. A 

small coefficient of variation value indicates a more 

reliable (consistent) measurement and a large 

coefficient of variation value indicates a less reliable 

(consistent) measurement [Shechtman, 2013]. Since 

the coefficient of variation indicates the degree of 

variability in repeated tests conducted on a specific 

person, it may be used to determine if the same 

person has undergone true change when two results 

are separated by an intervention, such as a medical 

treatment or shadowboxing training program. An 

intervention effect would be indicated when the two 

results differ by more than expected from the inherent 

variability of the measuring tool [Shechtman, 2013]. 

An advantage of this measure is that it allows one to 

make a direct comparison between the reliability 

(consistency) of measurements across instruments, 

irrespective of the scale or calibration [Shechtman, 

2013]. The coefficient of variation cut-off value for 

acceptable variability ranges from 7.5% to 20% in the 

literature, with the most common cut-off value being 

15% [Shechtman, 2013]. As evidenced in the data 

provided in the supplementary materials for this 

article, measurements for all variables are highly 

reliable for the Tanita BC-1500 based on established 

standards in the field, falling below 7.5% for all 

measures ([Shechtman, 2013]; see the supplementary 

materials for details). 

 

2.6 Polar OH1 Optical Heart Rate Sensor 

The Polar OH1 optical heart rate sensor (Polar 

Electro Ltd., Finland) was used to collect (xxvii) the 

date of the assessment or training; (xxviii) resting 

heart rate (RHR); (xxix) aerobic capacity score; (xxx) 

cardiovascular fitness rating;  and training data from 

the shadowboxing sessions including (xxxi) training 

duration;  (xxxii) calorie expenditure; (xxxiii) heart rate 

max (HRmax); (xxxiv) heart rate average 

(HRaverage); (xxxv) duration in Zone 1; (xxxvi) 

duration in Zone 2; (xxxvii) duration in Zone 3; 

(xxxviii) duration in Zone 4; and (xxxvix) duration in 

Zone 5. Previous studies have demonstrated that the 

Polar OH1 is a valid (accurate) and reliable (consistent) 

tool for measuring instantaneous heart rate and 

training load during exercise [Hermand et al., 2019; 

Hettiarachchi et al., 2019; Schubert, Clark, De La Rosa, 

2018]. The Polar OH1 is a photoplethysmographic 

sensor [Polar, 2019b] that tracks heart rate, places 

heart rate in a range between 50% and 100% of the 

individual’s maximum heart rate, and divides this 

range of heart rates into five distinct training zones: 

Very Light, Light, Moderate, Hard, and Maximum. 

Training in each of the five heart rate zones carries its 

own main benefits [Polar, 2021]. Zone 1 is Very Light 

at 50-60% of heart rate max, and training in this zone 

improves overall health and aids in recovery from more 

demanding training. Zone 2 is Light at 60-70% of 

heart rate max, and training in this zone develops 

general endurance and improves the body’s ability to 

utilize fat as an energy source. Zone 3 is Moderate at 

70-80% of heart rate max, and training in this zone 

improves aerobic fitness. Zone 4 is Hard at 80-90% of 

heart rate max, and training in this zone improves 

speed, endurance, and the body’s ability to utilize 

carbohydrates for energy. Zone 5 is Maximum at 90-

100% of heart rate max, and training in this zone 

improves maximum performance. The Polar Fitness 

Test (PFT) uses built-in equations to calculate an 

individual’s aerobic fitness from resting heart rate, 

heart rate variability, gender, age, height, body 

weight, and level of physical activity. An individual 

taking the test rests for 3 to 5 minutes while the Polar 

OH1 measures their heart rate and heart rate 

variability from a sample of at least 240 heart beats. 

The PFT was developed in the 1990s using artificial 

neural networks and is used to calculate maximal 

oxygen uptake (VO2max), a widely accepted standard 

for aerobic capacity and cardiovascular fitness. 

Previous studies comparing results from the PFT to 

laboratory measurements of VO2max as a reference 

method have demonstrated that the PFT is a valid 

(accurate) and reliable (consistent) method for 

assessing aerobic capacity in human subjects 

[Vainamo et al., 1998; Vainamo et al., 1996; Polar, 

2019a]. Further, the PFT is commonly used in the 

exercise physiology literature for the assessment of 

aerobic capacity [Mileski et al., 2018; Brum et al., 

2013; Tumiati et al., 2008; Borodulin et al., 2006; 

Borodulin et al., 2005; Borodulin et al., 2004]. 

 

3. Results 

Results from the 3-week shadowboxing training 

program are provided below. Figure 2 provides results 

of pre-training and post-training body composition 

evaluations using the Tanita BC-1500.  
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Figure 2: This figure provides the results of pre-training and post-training body composition evaluations using the 
Tanita BC-1500. The pre-training evaluation was conducted on April 26th and the post-training evaluation was 

conducted on March 18th. 

 

Figure 3: This figure provides the results of pre-training and post-training cardiovascular fitness evaluations using 

the Polar OH1. The pre-training evaluation was conducted on April 26th and the post-training evaluation was 

conducted on March 18th. 

Figure 3 provides results of pre-training and post-

training cardiovascular fitness evaluations using the 

Polar OH1. Figure 4 provides data about heart rate 

(HR average and HR max) and calories burned for 

each shadowboxing session using the Polar OH1. 

Figure 5 provides training data from each 

shadowboxing session using the Polar OH1. Statistics 

regarding the test-retest reliability of the Tanita BC-

1500 are provided in the supplementary materials for 

this article. The coefficients of variation on all 

measures show that the Tanita BC-1500 has excellent 

test-retest reliability by accepted standards in the 

literature, confirming that the changes in 

measurements of the same individual over time are 

not due to the inherent variability of the measuring 

device but are rather due to the intervention or 

shadowboxing training program [Buchholz, Bartok, 

Schoeller, 2004]. 

• Calories burned during the program: 

13,698 kcals 

• Calories burned per session: 652.29 ± 

71.77 kcals 
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• Heart rate average per session: 129.71 ± 

7.93 bpm 

• Heart rate max per session: 159.71 ± 8.50 

bpm 

• Maximum heart rate during the program: 

172 bpm 

• Total duration spent in HR Zone 1 during 

the program: 1 hr 15 min 40 sec 

• Total duration spent in HR Zone 2 during 

the program: 6 hr 17 min 44 sec 

• Total duration spent in HR Zone 3 during 

the program: 10 hr 11 min 27 sec  

• Total duration spent in HR Zone 4 during 

the program: 2 hr 35 min 1 sec 

• Total duration spent in HR Zone 5 during 

the program: 0 hr 19 min 11 sec 

• Aerobic capacity score: Increased by a total 

of 3 (from 42 to 45); the post-training aerobic 

capacity score was increased by 7.1% 

compared to the pre-training aerobic capacity 

score, suggesting that shadowboxing training 

can increase aerobic capacity scores 

• Aerobic capacity rating: Increased by a 

total of 1 aerobic capacity rating level from 

MODERATE to GOOD, suggesting that 

shadowboxing training can increase aerobic 

capacity ratings 

• Resting heart rate: Decreased by a total of 

30 bpm (from 78 bpm to 48 bpm); the post-

training resting heart rate was decreased by 

38.5% compared to the pre-training resting 

heart rate, suggesting that shadowboxing 

training can decrease resting heart rate 

• Basal metabolic rate: Increased by a total 

of 67 kcals (from 2021 kcals to 2088 kcals); 

the post-training basal metabolic rate was 

increased by 3.3% compared to the pre-

training basal metabolic rate, suggesting that 

shadowboxing training can increase basal 

metabolic rate  

• Daily calorie intake: Increased by a total of 

136 kcals (from 3581 kcals to 3717 kcals); the 

post-training daily calorie intake increased by 

3.8% compared to the pre-training daily 

calorie intake, suggesting that shadowboxing 

training can increase daily calorie intake 

• Total body weight: No change at 177.4 lbs 

(from 177.4 lbs to 177.4 lbs); the post-training 

total body weight demonstrated a 0% change 

compared to the pre-training total body 

weight, suggesting that shadowboxing training 

does not necessarily increase or decrease total 

body weight 

• Body mass index: No change at 24.8 (from 

24.8 to 24.8); the post-training body mass 

index demonstrated a 0% change compared to 

the pre-training body mass index, suggesting 

that shadowboxing training does not 

necessarily increase or decrease body mass 

index 

• Body fat percentage: Decreased by a total 

of 3.6% (from 13.3% to 9.7%); the post-

training body fat percentage decreased by 

2.7% compared to the pre-training body fat 

percentage, suggesting that shadowboxing 

training can decrease body fat percentage 

• Total muscle mass: Increased by a total of 6 

lbs (from 146.4 lbs to 152.4 lbs); the post-

training total muscle mass increased by 4.1% 

compared to the pre-training total muscle 

mass, suggesting that shadowboxing training 

can increase total muscle mass 

• Total bone mass: Increased by a total of 0.2 

lbs (from 7.8 lbs to 8.0 lbs); the post-training 

total bone mass increased by 2.6% compared 

to the pre-training total bone mass, suggesting 

that shadowboxing training can increase total 

bone mass 

• Total fat mass: Decreased by a total of 6.4 

lbs (from 23.6 lbs to 17.2 lbs); the post-

training total fat mass decreased by 27.1% 

compared to the pre-training total fat mass, 

suggesting that shadowboxing training can 

decrease total fat mass 

• Fat free mass: Increased by a total of 6.4 lbs 

(from 153.8 lbs to 160.2 lbs); the post-training 

fat free mass increased by 4.2% compared to 

the pre-training fat free mass, suggesting that 

shadowboxing training can increase fat free 

mass 

• Visceral fat rating: Decreased by a total of 2 

(from 5 to 3), suggesting that shadowboxing 

training can decrease visceral fat ratings 

• Left leg muscle mass: Increased by a total 

of 0.8 lbs (from 23.4 lbs to 24.2 lbs); the post-

training left leg muscle mass increased by 

3.4% compared to the pre-training left leg 

muscle mass, suggesting that shadowboxing 

training can increase left leg muscle mass 

• Right leg muscle mass: Increased by a total 

of 0.8 lbs (from 24.6 lbs to 25.4 lbs); the post-

training right leg muscle mass increased by 

3.3% compared to the pre-training right leg 



 Vol 12 Iss 2 Year 2023                            Adam M. Croom /2023                                DOI: 10.54392/ijpefs2322 

 Int. J. Phys. Educ. Fit. Sports, 12(2) (2023), 8-29 | 19 

muscle mass, suggesting that shadowboxing 

training can increase right leg muscle mass 

• Left arm muscle mass: Increased by a total 

of 0.2 lbs (from 8.8 lbs to 9.0 lbs); the post-

training left arm muscle mass increased by 

2.3% compared to the pre-training left arm 

muscle mass, suggesting that shadowboxing 

training can increase left arm muscle mass 

• Right arm muscle mass: No change at 8.6 

lbs (from 8.6 lbs to 8.6 lbs); the post-training 

right arm muscle mass demonstrated a 0% 

change compared to the pre-training right arm 

muscle mass, suggesting that shadowboxing 

training does not necessarily increase or 

decrease right arm muscle mass 

• Trunk muscle mass: Increased by a total of 

3.6 lbs (from 81.2 lbs to 84.8 lbs); the post-

training trunk muscle mass increased by 4.4% 

compared to the pre-training trunk muscle 

mass, suggesting that shadowboxing training 

can increase trunk muscle mass 

• Left leg fat percentage: Decreased by a 

total of 2.4% (from 14.4% to 12.0%); the 

post-training left leg fat percentage decreased 

by 16.7% compared to the pre-training left leg 

fat percentage, suggesting that shadowboxing 

training can decrease left leg fat percentage 

• Right leg fat percentage: Decreased by a 

total of 1.7% (from 12.5% to 10.8%); the 

post-training right leg fat percentage 

decreased by 13.6% compared to the pre-

training right leg fat percentage, suggesting 

that shadowboxing training can decrease right 

leg fat percentage 

• Left arm fat percentage: Decreased by a 

total of 0.9% (from 13.9% to 13.0%); the 

post-training left arm fat percentage 

decreased by 6.5% compared to the pre-

training left arm fat percentage, suggesting 

that shadowboxing training can decrease left 

arm fat percentage 

• Right arm fat percentage: Decreased by a 

total of 0.9% (from 14.2% to 13.3%); the 

post-training right arm fat percentage 

decreased by 6.3% compared to the pre-

training right arm fat percentage, suggesting 

that shadowboxing training can decrease right 

arm fat percentage 

• Trunk fat percentage: Decreased by a total 

of 5.1% (from 13.1% to 8.0%); the post-

training trunk fat percentage decreased by 

38.9% compared to the pre-training trunk fat 

percentage, suggesting that shadowboxing 

training can decrease trunk fat percentage 

Figure 4: This figure provides training data including heart rate (HR average and HR max) and calories burned for 

each shadowboxing session using the Polar OH1. Shadowboxing training occurred every day for one hour from 

April 26th through March 18th. 
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Figure 5: This figure provides training data from shadowboxing sessions using the Polar OH1. Shadowboxing 
training occurred every day for one hour from April 26th through March 18th. 

 

4. Discussion 

This research makes several important 

contributions to the literature on shadowboxing. The 

first contribution that this article makes is that it 

provides a review of the literature on shadowboxing, 

highlighting specific strengths and weaknesses of 

existing work [Bosch et al., 2012; Brown et al., 2021; 

Combs et al., 2009; Doherty et al., 2021; Jackson et 

al., 2012; Muharram et al., 2011; Zheng, Zhou, Lai, 

2015]. This kind of review of the literature is important 

to assess the progress that has been made in the field 

thus far as well as areas for improvement moving 

forward. Given that existing research on shadowboxing 

(1) has not focused on MMA-style shadowboxing, (2) 

has not provided goals, drills, movement patterns, or 

combinations to practice during shadowboxing 

training, (3) has not provided information about 

nutrition or recovery procedures that were followed 

during the training program, (4) has not provided even 

preliminary data on the influence that a shadowboxing 

training program may have on physiological and 

morphological variables, it became clear that there 

were many gaps in the literature for this research to 

address. By highlighting weaknesses or gaps in 

existing work, the original contributions of this article 

become more evident. 

The second contribution that this article makes 

to the literature is that it provides confirmation of the 

test-retest reliability of the Tanita BC-1500 8-electrode 

segmental body composition monitor. 200 consecutive 

tests on the same subject over a continuous 6-hour 

period provided coefficients of variation that were all 

well within the accepted standards in the literature, 

demonstrating that this tool is reliable for individuals to 

use in tracking their health and fitness progress at 

home ([Shechtman, 2013; Buchholz, Bartok, Schoeller, 

2004]; see the supplementary materials for details). 

This is an important contribution to the literature since 

no previous work has conducted a test-retest reliability 

procedure on the Tanita BC-1500 specifically. Previous 

work has demonstrated the reliability of lower-end 

Tanita models (e.g., the Tanita BF-689 was examined 

by Kabri, Hernandez, and Mitchell [2015]), so the 

results about the reliability of the Tanita BC-1500 

presented here are to be anticipated yet are 

nonetheless still important to be validated. The use of 

an 8-electrode system for bioelectrical impedance 

analysis enables the Tanita BC-1500 to reliably 

measure a variety of important health and fitness 

variables for individuals at home including total weight, 

muscle mass, bone mass, fat mass, body fat 

percentage, body water mass, body water percentage, 

basal metabolic rate, daily calorie intake, left leg 

muscle mass and fat mass, right leg muscle mass and 

fat mass, and trunk muscle mass and fat mass. This 

detailed information is important because total weight 

alone, which is provided by a traditional scale, does 

not discern between fat mass and fat free mass (e.g., 

between two individuals that have 9% and 39% body 

fat, but both weighing 180 lbs) so monitoring total 

weight alone is not a very informative method for 

individuals to assess what kind of progress they are 

making with their health and fitness programs. On a 
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traditional scale, 5 lbs of additional fat mass and 5 lbs 

of additional fat-free mass both appear as an 

additional 5 lbs, although these reflect opposing 

outcomes to a training goal (reducing body fat 

percentage). Without the ability to track more fine-

grain details about their body weight (e.g., whether 

they are gaining lean muscle mass or fat mass), 

traditional scales can lead individuals to become 

frustrated since they are unable to see changes from 

their hard work. Traditional scales also do not provide 

other information - such as bone mass, water mass, 

and basal metabolic rate - that may be relevant for 

individual training and nutrition goals (e.g., elderly 

individuals may want to focus on increasing bone 

mass, but are unable to track this with a traditional 

scale). The reliability of this BIA method allows 

individuals to track their progress on specific measures 

over time [Buchholz, Bartok, Schoeller, 2004], such as 

whether muscle mass is increasing and fat mass is 

decreasing over a 3-week period, and a recent review 

by Ward [2019] found that the magnitude of errors 

associated with BIA methods are not dissimilar to 

those observed for so-called gold standard reference 

methods like DEXA [Ward, 2019]. This is one reason 

why BIA methods are now widely used at elite fitness 

clubs around the world including Equinox, TMPL, and 

many others [Bell, 2017; Gaddy, 2016; Jensen, 2019; 

Lappe, Powell, 2019; Rushbury, Cooper, 2022]. It is 

important to note here that for exact and valid 

measurements for clinical, medical, and contest 

purposes, measurements should always be done by a 

trained professional in accordance with established 

methods and guidelines for the specific situation at 

hand. Even though DEXA may be considered the gold 

standard for many purposes, it is important to keep in 

mind that even DEXA is measured against other gold 

standards such as magnetic resonance imaging (MRI), 

multislice computerized tomography (CT), and whole 

body phantoms with known values [Bilsborough et al., 

2014; Glickman et al., 2004; Mohammad et al., 2017; 

Ward, 2019]. There is no single, universally accepted 

gold standard for measuring body composition for all 

people and for all purposes, and many gold standard 

methods are prohibitively expensive for the average 

health and fitness enthusiast, costing hundreds to 

thousands of dollars per assessment. The Tanita BC-

1500 therefore provides individuals with a practical, 

portable, cost-effective, and reliable tool for 

conveniently tracking their health and fitness progress 

at home. 

The third contribution that this article makes 

to the literature is that it provides the first detailed 

shadowboxing program for mixed martial arts. 

Although earlier work on shadowboxing has made 

important contributions to the field, none of this earlier 

work included a detailed program that covered specific 

goals, drills, movement patterns, and combinations to 

practice while shadowboxing [Bosch et al., 2012; 

Brown et al., 2021; Combs et al., 2009; Doherty et al., 

2021; Jackson et al., 2012; Muharram et al., 2011; 

Zheng, Zhou, Lai, 2015]. However, without knowledge 

of goals, drills, movement patterns, and combinations 

to practice while shadowboxing, the practice of 

shadowboxing is reduced to a mentally empty activity 

of randomly swinging limbs in the air without any point 

or purpose. This is not a charitable or accurate 

portrayal of what “boxing” consists of, just as it is not 

charitable or accurate to say that “soccer” (“football”) 

simply consists of kicking a ball on the grass [Croom, 

2022]. To genuinely engage in boxing and soccer 

training, the training must be relevant to the goals, 

drills, movement patterns, movement sequences, and 

scenarios that are utilized in these specific sports 

[Croom, 2023]. Accordingly, for future systematic 

research on mixed martial arts to take place, the 

literature needs a clear set of vocabulary, guidelines, 

goals, drills, movement patterns, and combinations to 

practice that are drawn from mixed martial arts as a 

professional sport. By providing an original 

shadowboxing program for mixed martial arts that 

includes 13 goals, 6 drills, over 50 movements, and 70 

combinations, as well as a breakdown of the overall 

training program into individual sessions, blocks, and 

rounds, this article helps those unfamiliar with 

shadowboxing understand what it consists of, and 

helps to ensure the improved quality and consistency 

of future shadowboxing training programs. Since the 

shadowboxing program presented here has been 

created by a Certified Personal Trainer with the 

National Academy of Sports Medicine (NASM) and the 

American Council on Exercise (ACE), a qualified referee 

with the World Boxing Council (WBC), a Master 

Instructor for the Everlast Striking Specialist Level 1 

course, and a former Group Fitness Instructor for the 

Real Deal Boxing class at Equinox South Bay, the 

reader is offered a practical martial arts based fitness 

program developed by an experienced professional in 

martial arts, exercise physiology, and coaching. 

The fourth contribution that this article makes 

to the literature is that it provides preliminary data on 

the kind of physiological and morphological progress 

that can result from engaging in a 3-week 

shadowboxing program. Although earlier work on 

shadowboxing has made unique contributions in their 



 Vol 12 Iss 2 Year 2023                            Adam M. Croom /2023                                DOI: 10.54392/ijpefs2322 

 Int. J. Phys. Educ. Fit. Sports, 12(2) (2023), 8-29 | 24 

own right, none of this earlier work has offered any 

data suggesting how shadowboxing may influence a 

variety of physiological and morphological variables 

that are of interest to researchers and health and 

fitness enthusiasts alike. The hypothesis proposed in 

this article is that consistent shadowboxing training 

(e.g., over a 3-week, 3-month, or 3-year period) will 

increase aerobic capacity, muscle mass, bone mass, 

and basal metabolic rate, and decrease resting heart 

rate, fat mass, body fat percentage, and visceral fat 

rating, as assessed by the Polar OH1 and Tanita BC-

1500. This is a hypothesis that any individual or 

researcher with a Polar OH1, Tanita BC-1500, and 21 

days for training can replicate at home. Preliminary 

support for this hypothesis was evidenced through the 

pre-training and post-training results provided by the 

Polar OH1 and Tanita BC-1500 (see Figures 2 and 3). 

Results from this study demonstrated that a 3-week 

exercise program based exclusively on shadowboxing 

increased aerobic capacity (+3 PFT score), total 

muscle mass (+6 lbs), bone mass (+0.2 lbs), basal 

metabolic rate (+67 kcals), and daily calorie intake 

(+136 kcals), and decreased resting heart rate (-30 

bpm), total fat mass (-6.4 lbs), body fat percentage (-

3.6%), and visceral fat rating (-2 VFR score). Given 

the established reliability of the Polar OH1 and Tanita 

BC-1500, we now have preliminary evidence that 

supports the hypothesis proposed in this article that 

shadowboxing can positively impact morphological and 

physiological health variables (such as fat loss and 

increased aerobic capacity). Of course, individual 

results for any training program will vary, so future 

research should build upon and extend beyond this 

particular case study by drawing upon the hypotheses, 

tools, and procedures provided in this article for 

application with a larger number and wider variety of 

participants. 

The main limitation in this particular case of 

research is the small sample size involved. However, 

this is a general limitation in the field as Brown et al. 

[2021] utilized the same sample size in their case 

study. Given the methodological importance of clear 

case studies and the fact that scientific research on 

shadowboxing is still in its earliest stages, this current 

limitation is not necessarily a shortcoming of the 

present research but rather a call to action for future 

research. Every well-developed area of research must 

first begin with more exploratory investigations, and 

despite the limitations of earlier research that we 

reviewed in the Introduction, the earlier work by Bosch 

et al. [2012], Brown et al. [2021], Combs et al. [2009], 

Doherty et al. [2021], Jackson et al. [2012], Muharram 

et al. [2011], and Zheng, Zhou, and Lai [2015] have 

been important in establishing that there is general 

interest and scientific legitimacy for further research 

on shadowboxing. The present case study extends this 

line of research by providing (1) an updated review of 

the literature, (2) the first confirmation of the reliability 

of the Tanita BC-1500 for the assessment of 

physiological and morphological variables, (3) the first 

detailed shadowboxing training program based on 

mixed martial arts, (4) an original hypothesis about the 

possible benefits of shadowboxing training, and (5) 

preliminary data that confirms the proposed 

hypothesis. Future studies are encouraged to utilize 

the methods and procedures presented in this article 

to further confirm or disconfirm the proposed 

hypothesis for specific populations of interest, such as 

children, adults, the elderly, patients with MS and PD, 

professional martial artists, and still others. Future 

work is also encouraged to utilize the program 

presented in this article to explore the potential 

benefits that shadowboxing may have on the mood 

and cognitive functioning of individuals [Harvard 

Health, 2015; Croom, 2023; Croom, 2022; Croom, 

2014; Moore, Dudley, Woodcock, 2023]. Finally, 

individual health and fitness enthusiasts looking for a 

cost-effective way to maintain their health and fitness 

goals are encouraged to replicate the included 

shadowboxing program at home, but first, make sure 

to always discuss new training and nutrition programs 

with your physician and registered dietitian. 

 

5. Conclusion 

Mixed martial arts (MMA) is the fastest 

growing sport in the world and MMA-style fitness 

programs are among the most popular in gyms and 

fitness clubs worldwide, however, little research in the 

literature has focused on the potential physiological 

and morphological benefits that MMA-style training 

programs may have on individuals. For example, there 

is no data in the literature on whether shadowboxing 

programs are effective for decreasing fat mass or 

increasing muscle mass, reducing body fat percentage, 

and improving aerobic capacity and resting heart rate. 

In existing work there are also no explicit hypotheses 

about the possible benefits of shadowboxing, no 

guidelines for what participants should be doing while 

shadowboxing, no details for how programs should be 

structured, and no information about the recovery and 

nutrition procedures included as part of the overall 

training programs. This makes it unclear how future 

researchers should replicate and extend these studies 

and it makes it unclear for health and fitness 
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enthusiasts how to try out these shadowboxing 

training programs for themselves at home. The few 

studies on shadowboxing that do exist in the literature 

have focused on boxing and Chen-style Taijiquan, 

rather than MMA-style shadowboxing (with rounds 

consisting of 5 minute of work and 1 minute of rest, 

utilizing the full repertoire of strikes available in MMA), 

leaving research on MMA-style training programs 

almost non-existent in the scientific literature. The 

movement patterns involved in previous work also 

remain highly limited, for example, to only 4 

movements in boxing programs [Doherty et al., 2021], 

6 movements in kickboxing programs [Jackson et al., 

2012], and 24 movements in Chen-style Taijiquan 

programs [Muharram et al., 2011; Zheng, Zhou, Lai, 

2015]. The present work therefore provides a clear 

contribution to the literature by providing a detailed 

nutrition and recovery program as well as a detailed 

shadowboxing program that covers 13 goals to focus 

on while training, 6 drills, 58 movement patterns 

covering basic positioning, footwork, defense 

maneuvers, and offensive strikes, as well as 70 striking 

combinations. Information including total program 

duration (21 days), training frequency (1 session per 

day), duration of training sessions (60 minutes), 

training session split (10 blocks of 5 minutes of work 

and 1 minute of rest), as well as details about the tools 

for assessing and tracking progress (Polar OH1 and 

Tanita BC-1500) are provided so that any individual or 

researcher with a Polar OH1, Tanita BC-1500, and 21 

days for training can replicate this program at home on 

their own. Finding safe and cost-effective ways to 

exercise during the coronavirus pandemic was 

challenging for many individuals around the world, so 

an important goal of this article was to suggest 

shadowboxing as an accessible solution to the general 

public and provide data on its potential effectiveness. 

Since shadowboxing is an effective form of functional 

exercise that can build muscle and burn fat, since it 

requires no gym membership and no equipment, and 

since it is scalable to any intensity level that is 

comfortable for the individual, this article presented 

the case that shadowboxing may be an excellent and 

flexible form of functional exercise for individuals 

aiming to reduce their body fat percentage and 

improve their aerobic fitness. 
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