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Abstract 59 

Purpose: The effects of 8 weeks of bodyweight exercise-based, high intensity interval 60 

training (BWHIIT) on body composition and blood-based markers of metabolic health 61 

were investigated in overweight and obese, sedentary young men. Materials and 62 

Methods: In a parallel group, PRE-POST design, n=30 men (age, 25.7±4.3 y; body 63 

mass index, 27.7±2.1 kg m-2; 26.1±5.2% body fat) were randomized to BWHIIT (n=20) 64 

or a control group (CON; n=10). BWHIIT consisted of supervised, group-based training 65 

sessions (~30 minutes) performed 3 times weekly. Each session consisted of 6 high-66 

intensity bodyweight-based exercises, with each exercise being performed for 4 67 

minutes in the manner of 8 sets of 20 seconds of exercise, 10 seconds of rest. Prior to 68 

commencing training (PRE), and 36 h after the final training session (POST), an 69 

overnight fasted blood sample was drawn, and body composition was assessed by 70 

dual-energy X-ray absorptiometry. Results: Eighteen participants completed the 71 

intervention (CON, n=9; BWHIIT, n=9). Lean body mass (LBM) was increased at 72 

POST in BWHIIT compared to CON (P=0.011, η2
p=0.359), with the mean (95% 73 

confidence limits) increase in LBM from PRE to POST within BWHIIT being 1.23 (0.55, 74 

1.92) kg. Body mass and fat mass were unchanged in both groups from PRE to POST. 75 

BWHIIT had no effect on serum concentrations of total cholesterol, HDL-C, LDL-C, 76 

triglycerides, NEFA, hsCRP, or glucose. Conclusion: Eight weeks of bodyweight 77 

exercise-based high intensity interval training by overweight and obese sedentary 78 

young men increased LBM by ~2%, but fat mass and blood-based markers of 79 

metabolic health were unchanged. 80 
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Introduction 84 

Regular physical activity and structured exercise training augment health status 85 

as well as lowering the risk of developing many lifestyle-related chronic diseases [1, 86 

2], yet sedentary lifestyles and physical inactivity levels are increasing across 87 

Westernized societies [3]. Time constraints are often cited as an important barrier to 88 

physical activity and exercise in adults [4-6]. High-intensity interval training (HIIT) has 89 

emerged a time-efficient approach to exercise [7, 8], and has become increasingly 90 

popular in the past decade as both an alternative and a compliment to traditional 91 

aerobic and resistance exercise training [7, 9]. HIIT typically describes short but 92 

intense sessions of exercise wherein the high intensity intervals (defined as ‘near 93 

maximal’ efforts performed at an intensity that elicits ≥80% of maximum heart rate) are 94 

repeated several times, but are separated by brief periods of active recovery of low-95 

to-moderate intensity [9, 10]. The benefits of HIIT for reducing lifestyle-related chronic 96 

disease risk are numerous and well-established, and include increased insulin 97 

sensitivity, increased high-density lipoprotein cholesterol (HDL-C), decreased blood 98 

pressure, and increased aerobic fitness [7, 11]. 99 

A seminal HIIT study described an intervention compromising of 4 minutes 100 

training sessions consisting of 7 to 8 repetitions of 20 second ‘work’ intervals on a cycle 101 

ergometer at an approximate intensity of 170% peak oxygen uptake (VO2peak) 102 

separated by 10 second ‘rest’ intervals [12]. This protocol later became popularly 103 

known as the “Tabata protocol” [13]. In this study of young physically-active men, after 104 

6 weeks of training in this manner 5 times per week, an ~13% improvement in aerobic 105 

fitness measured by VO2peak was observed, which was similar to that achieved by 30 106 

minutes of steady-state aerobic exercise training per session in the comparator group 107 

[12]. Although HIIT is typically performed on a treadmill or exercise ergometer (e.g. 108 

cycling, rowing), a modified Tabata protocol using bodyweight-based exercises has 109 

been the subject of several studies in recreationally-active young adults [14-17]. For 110 

example, four weeks of training 4 times per week for 4 minutes each session produced 111 



 

 

improvements in aerobic fitness and muscular endurance of the lower body, upper 112 

body and core musculature [14, 17], whereas sixteen weeks of training 3 times per 113 

week for 4 minutes each session produced improvements in aerobic fitness, ventilatory 114 

threshold, and leg power [15, 16]. 115 

Bodyweight training involves the use of one’s own body mass as a resistive 116 

force in various exercises, and can be performed in the absence of specialized 117 

exercise equipment, and in non-traditional exercise environments such as at home [18, 118 

19]. These points are salient given the call for development of HIIT protocols that 119 

require little or no equipment, and/or can be performed in a location of an individual’s 120 

choosing [20]. There is also increasing interest in “uncomplicated” and “pragmatic” 121 

approaches to resistance-type exercise training given the positive outcomes around 122 

muscle strength and lean body mass (LBM) that often result [21, 22]. Bodyweight-123 

based exercise, and/or similarly calisthenics, can be considered examples of such 124 

approaches [14-18, 23-26], and both bodyweight training and HIIT are consistently 125 

among the most popular fitness trends of the last decade [27]. Bodyweight exercise-126 

based HIIT is also notable for not requiring complex testing nor equipment to define 127 

the intensity of exercise [19]. 128 

Reducing the barriers to exercise by way of location-flexible, time-efficient, 129 

equipment-free workouts using bodyweight exercise-based HIIT may provide greater 130 

opportunity for exercise in certain populations [18], but the efficacy of this style of 131 

exercise training requires further investigation, especially in the context of improving 132 

body composition. Generally, HIIT interventions have limited effects on fat mass 133 

compared to non-exercise control groups [28], but a recent review of the Tabata 134 

protocol noted a lack of investigations of whether this protocol can improve body 135 

composition in overweight or obese individuals [13]. Therefore, the aim of this study 136 

was to investigate the effects of an 8 week bodyweight exercise-based HIIT 137 

intervention on body composition (LBM and fat mass), and blood-based markers of 138 

metabolic health in overweight and obese, sedentary young adult men. 139 



 

 

Methods 140 

Study design and participants 141 

Thirty (n=10 control, n=20 intervention) overweight and obese, sedentary 142 

young adult men (age, 25.7±4.3 y; body mass index, 27.7±2.1 kg m-2; 26.1±5.2% body 143 

fat) were recruited for this study through advertisement posters posted on the 144 

ANONYMIZED campus. Sedentary lifestyle was defined as self-reporting not being 145 

engaged in more than 1 h of structured physical activity per week. Ethical approval 146 

was granted by the Human Research Ethics Committee of ANONYMIZED (permit 147 

number: LS-12-182- ANONYMIZED) in accordance with the Declaration of Helsinki. 148 

Written informed consent was obtained from all participants before enrolling in the 149 

study, including confirmation that no medication was currently being taken, and an 150 

answer of “no” to all questions on the PAR-Q health screening questionnaire.  151 

This study employed a randomized, parallel group, PRE-POST experimental 152 

design to compare the effects of 8 weeks of bodyweight exercise-based HIIT (BWHIIT) 153 

or habitual physical activity (control group, CON) on body composition, and markers 154 

of metabolic health. The sample size was determined a priori based on the primary 155 

outcome of change, if any, in LBM measured by dual-energy X-ray absorptiometry 156 

(DXA). In the absence of prior research examining change in LBM in response to 157 

BWHIIT, we utilized data from our own lab that described a change in LBM (mean±SD: 158 

control, -0.11±0.70 kg; intervention, +0.93±0.83 kg) in response to 12 weeks of 159 

bodyweight exercise-based traditional resistance exercise training [29]. Using these 160 

data, a type I error rate () of 0.05, power (1-) at 0.8, and an allocation ratio of 1:2 161 

CON:BWHIIT, a total sample size of 22 was required (CON n=7; BWHIIT, n=15). The 162 

unequal allocation ratio was chosen due to the documented drop-out rate being 163 

described as high as 25% in HIIT intervention studies [30], and therefore, we recruited 164 

a starting sample size of n=10 for CON, and n=20 for BWHIIT. 165 

The principal investigator, blind to the assessments, conducted the random 166 

allocation procedure using sealed envelopes drawn from an opaque container, which 167 



 

 

contained the 1:2 distribution of CON and BWHIIT. Once an envelope had been drawn, 168 

it was not returned prior to the subsequent randomization. Participants in CON were 169 

instructed to maintain their current levels of recreational physical activity and habitual 170 

diet throughout the study, and were tested at the same time points as the intervention 171 

group. Participants in BWHIIT undertook an 8 week supervised exercise training 172 

program (~30 minute sessions, 3 days per week), and were instructed to maintain their 173 

habitual diet throughout the study. Two participants from BWHIIT withdrew prior to 174 

commencement, and 9 participants did not complete the training program for various 175 

reasons including illness, injury and scheduling conflicts (Figure 1). Additionally, one 176 

participant from CON did not return for re-testing with no reason given (Figure 1), 177 

leaving a final sample size of n=9 for CON, and n=9 for BWHIIT (Table 1). 178 

Assessments 179 

Participants reported to the Human Performance Laboratory at ANONYMIZED 180 

36 h prior to commencing training (baseline; PRE), and 36 h after the final training 181 

session (POST) in order to have an overnight fasted blood sample drawn, and to have 182 

body composition assessed by DXA (Lunar iDXA, GE Healthcare, USA). Percentage 183 

body fat, LBM, and fat mass were derived from the DXA analysis. Body mass was 184 

measured to the nearest 0.1 kg using a calibrated digital scales (SECA, Germany), 185 

and height was measured to the nearest 0.1 cm using a wall-mounted stadiometer 186 

(Holtain, UK). 187 

Assessments took place between 0800 h and 0930 h in an overnight fasted 188 

(~10-12 h) state. Participants refrained from exercise training on the morning of these 189 

assessments, and were advised to consume 500 mL of water 2 h prior to their 190 

scheduled arrival at the laboratory. Compliance with these conditions was confirmed 191 

verbally by each participant upon arrival, and assessments took place after voiding of 192 

the bladder. 193 

Fasted venous blood samples were taken by a qualified phlebotomist. Blood 194 

was collected in silicone-coated plastic tubes (4 mL; Plus Blood Collection Tubes; 195 



 

 

Becton Dickinson, USA). All collection tubes were pre-chilled, and blood samples were 196 

stored on ice before centrifugation at 3000g for 15 minutes at 4°C, after which aliquots 197 

of serum were separated for storage at −80°C until later analysis. Serum 198 

concentrations of total cholesterol, HDL-C, low density lipoprotein cholesterol (LDL-C), 199 

triglycerides, non-esterified fatty acids (NEFA), high sensitivity C-reactive protein 200 

(hsCRP), and glucose were measured using the RX Daytona™ chemical autoanalyzer 201 

and appropriate reagents as per the manufacturer’s instructions (Randox Laboratories, 202 

UK). 203 

 204 

BWHIIT intervention 205 

The training program took place in a group setting in gym facilities in the School 206 

of Public Health, Physiotherapy and Sports Science at ANONYMIZED. All training 207 

sessions were supervised by the researchers, and an attendance log was completed 208 

after each session. Each training session consisted of 6 bodyweight-based exercises 209 

with each exercise performed at high intensity for 4 minutes in the manner of 8 sets of 210 

20 seconds of exercise, 10 seconds of rest (“20 on:10 off”) (Figure 2), which is 211 

popularly known as a “Tabata protocol” based on the eponymous first author of the 212 

study that first described this work-to-rest ratio [12]. Exercise intensity was self-213 

determined with the goal of completing as many repetitions as possible with good form 214 

within the allotted 20 second time period. Verbal encouragement was provided by the 215 

researchers during each set of each exercise including counting of repetitions and 216 

providing reminders and/or targets of numbers of repetitions completed in previous 217 

sets and sessions. 218 

Thus, one set of a specific exercise took 4 minutes to complete (Figure 2). One 219 

minute of rest was taken before proceeding to the next exercise. The exercises 220 

performed were as follows: Mountain Climbers, Bodyweight Squats, Push-ups, 221 

Garhammer Raises, Overhead Tripod Extensions, and Bodyweight Lunges. The 222 

exercise order therefore consisted of exercises that were whole-body anterior chain, 223 



 

 

lower limb-dominant, upper limb-dominant, core musculature, whole-body posterior 224 

chain, and lower limb-dominant, respectively. Given the population being studied, the 225 

selection of exercises factored in a minimal skill requirement for the execution of each 226 

movement, in addition to being low impact in contrast to exercises such as Burpees 227 

and Jumping Jacks that have been used in previous BWHIIT studies in recreationally-228 

active non-obese populations [14-17]. Each exercise training session (23 in total) 229 

therefore totaled ~30 minutes with 5 additional minutes allocated each for a low-to-230 

moderate intensity warm-up and cool-down.  231 

Due to the intense nature of the exercise protocol, and the participants’ 232 

sedentary lifestyle, a gradual progression was built into the training intervention. None 233 

of the participants were familiar with performing HIIT or BWHIIT prior to commencing 234 

the study. Therefore, all participants completed a familiarization session to learn the 235 

appropriate technique for each exercise. In the first training session, participants 236 

performed 4 sets (i.e. 2 minutes) of each of the 6 exercises, with the number of sets 237 

being increased by one set per exercise every second session until the desired eight 238 

sets per session was achieved i.e. by the ninth training session participants were 239 

completing the full complement of 8 sets of each exercise in each session. Participants 240 

maintained this number of sets until the end of the exercise training intervention. 241 

Statistical analysis 242 

Data were analyzed using Jamovi v1.2 (The Jamovi Project, Australia), and 243 

illustrated using GraphPad Prism v8.4 (GraphPad Software, Inc., USA). Descriptive 244 

statistics are reported as mean±standard deviation (SD), with data for the difference 245 

from PRE to POST presented as mean difference (lower, higher 95% confidence limits 246 

of the mean). Normality of data was assessed with the Shapiro-Wilk normality test for 247 

which all data passed. Changes, if any, in response to the intervention were assessed 248 

using a one-way analysis of covariance (ANCOVA) with the pre-intervention value for 249 

a parameter of interest as a covariate, and estimated marginal means at POST 250 

reported as mean±standard error (SE). Estimates of effect size from the ANCOVA 251 



 

 

analysis were determined using partial eta squared (η2
p) with thresholds of 0.0099, 252 

0.0588, and 0.1379 interpreted as small, moderate and large effects, as 253 

recommended by Cohen [31], and discussed elsewhere [32]. Between-group 254 

differences in percentage change from PRE to POST were assessed using an 255 

independent samples t-test. Standardized differences in the mean were used to 256 

assess magnitudes of effects within and between groups, with effect sizes calculated 257 

as Cohen’s d and interpreted as trivial for <0.2, small for ≥0.2 to <0.5, moderate for 258 

≥0.5 to <0.8, and large for ≥0.8 [31]. For null hypothesis statistical testing, the 259 

significance level was set at P≤0.05 for all tests. 260 

 261 

Results 262 

Compliance with the training intervention as assessed by training attendance 263 

was 20.9±1.6 of the organized 23 sessions (90.8±7.0%), with a range of 18 to 23 264 

sessions completed. 265 

After adjustment for values in the respective parameters at PRE, body mass 266 

(mean difference±SE, 0.59±0.77 kg; P=0.45, η2
p=0.038) (Figure 3A&B), fat mass 267 

(mean difference±SE, -0.12±0.51 kg; P=0.82, η2
p=0.004) (Figure 3C&D), and 268 

percentage body fat (mean difference±SE, -0.61±0.39%; P=0.13, η2
p=0.143) were not 269 

different at POST in BWHIIT compared to CON. 270 

However, LBM was significantly increased at POST in BWHIIT compared to 271 

CON (mean difference±SE, 1.32±0.46 kg; P=0.011, η2
p=0.359) (Figure 3E). The mean 272 

(95%CL) increase in LBM from PRE to POST within BWHIIT was 1.23 (0.55, 1.92) kg, 273 

which was equivalent to percentage change from PRE of 2.0 (0.9, 3.1)% (P=0.005, 274 

d=1.51) (Figure 3F). 275 

The BWHIIT intervention had no effect on any of the parameters measured in 276 

serum, namely total cholesterol, HDL-C, LDL-C, triglycerides, NEFA, hsCRP, and 277 

glucose (Table 2). 278 



 

 

 279 

Discussion 280 

This 8 week intervention comprising of bodyweight exercise-based, high 281 

intensity interval training (BWHIIT) by overweight and obese, sedentary young adult 282 

men resulted in an ~2% increase in LBM, but did not result in changes in fat mass or 283 

blood-based markers of metabolic health.  284 

Despite the popular interest in both bodyweight-based exercise training and 285 

HIIT [27], and recommendations for the application of BWHIIT as a training modality 286 

[18, 19], only a handful of studies have investigated fitness outcomes in response to 287 

this style of training [14-17, 23]. In recreationally-active women, 4 weeks of training 4 288 

times per week for 4 minutes each session of BWHIIT utilizing the Tabata protocol (4 289 

minutes of alternating 20 seconds work, 10 seconds rest) improved muscular 290 

endurance of the lower body, upper body and core musculature, and improved aerobic 291 

fitness measured as VO2peak by ~8% [14]. Similar responses for muscular endurance 292 

were observed when the same protocol was applied in a larger cohort of recreationally-293 

active men and women, with the additional observation of an improvement in 5 km 294 

running time-trial performance [17]. Improvements in aerobic fitness, ventilatory 295 

threshold, and leg power in recreationally-active men were reported by an independent 296 

group, again using the same BWHIIT Tabata protocol performed once per session 3 297 

times per week for 16 weeks [15, 16]. However, in male and female members of a 298 

university Army Reserves’ Officers Training Corps, 4 weeks of training 3 times per 299 

week with each session involving 4 to 7 sets of 30 seconds "all out" burpees and each 300 

set separated by 4 minutes of recovery did not alter VO2peak or performance in the Army 301 

Physical Fitness Test [23].  302 

In contrast, rather than investigating fitness and performance outcomes, the 303 

present study investigated the effect of BWHIIT on changes in body composition and 304 

blood-based markers of metabolic health in overweight and obese, sedentary young 305 

adult men. Notably, we also employed a larger training stimulus by utilizing the Tabata 306 



 

 

protocol for 6 exercise bouts per session rather than 1 exercise bout as done in 307 

previous studies [12, 14-17]. Although we did not objectively monitor exercise intensity 308 

in the present study, the high intensity nature of this type of training was previously 309 

demonstrated when one 4 minute bout of a Tabata protocol using bodyweight 310 

exercises [14, 17] produced an average heart rate (HR) of 131±10 bpm, and peak HR 311 

of 170±9 bpm, and thereby resulting in an average intensity of 87±6%HRpeak [33]. 312 

We observed that our model of BWHIIT resulted in an increase in LBM of 1.23 313 

(0.55, 1.92) kg, with the magnitude of this effect being ‘large’ (d=1.51), but BWHIIT did 314 

not result in a change in fat mass. Previous studies of HIIT that have examined 315 

changes in body composition have predominantly used cycling and running modalities 316 

for HIIT, and considerable variability in the response of LBM and fat mass has been 317 

observed [28]. For instance, in a similar demographic cohort to the present study 12 318 

weeks of 3x20 minutes per week of cycling HIIT in overweight men resulted in an 319 

increase of ~1.2 kg in fat-free mass [34], but a recent meta-analysis found there to be 320 

no overall effect of HIIT interventions on LBM compared to non-exercise control groups 321 

[28]. The present study protocol, by being whole-body resistance-type exercises, is a 322 

different stimulus compared to these exercise ergometer-based modalities for HIIT 323 

described in that meta-analysis [28]. Our data suggests that ~30 minutes of BWHIIT is 324 

a training approach that can result in an increase in LBM when performing HIIT. A 325 

mechanistic basis to explain the increase in LBM is that BWHIIT is a training protocol 326 

that includes a number of features proposed to influence the hypertrophic response to 327 

exercise [35], namely moderate-to-fast concentric contractions, moderate mechanical 328 

tension, high metabolic stress, a high volume of repetitions, and some sets being 329 

performed to concentric failure. 330 

The beneficial implications of increasing LBM by such training are underscored 331 

by the importance of the development and maintenance of skeletal muscle across the 332 

life course [36]. Specifically for overweight and obese individuals like the present 333 

cohort, benefits may be accrued by the mitigation of loss of LBM during a weight loss 334 



 

 

period [37]. In older adults, an increase or maintenance of LBM is important in relation 335 

to offsetting age-related declines in skeletal muscle mass and function, and their 336 

associated increased risk of falls and fractures, impaired functional ability and loss of 337 

independence [38]. Whether this type of training is suitable for such populations, and 338 

whether similar outcomes for LBM would be observed, may be the subject of future 339 

research, but our previous work has already established that bodyweight-based 340 

traditional resistance exercise training can increase LBM in middle-aged and older 341 

adults [29]. 342 

 The present study did not, however, observe any change in fat mass in 343 

response to BWHIIT. A recent review specifically examining studies of the Tabata 344 

protocol concluded that the use of this approach to promote weight loss is not 345 

substantiated [13]. Moreover, a meta-analysis of studies that have measured fat mass 346 

found there to be no overall effect of HIIT interventions on fat mass compared to non-347 

exercise control groups [28]. The majority of these studies, and the present study, have 348 

not included a dietary co-intervention to support HIIT. This is notable because it is 349 

generally accepted that dietary co-interventions are needed in order for exercise to 350 

result in meaningful changes in fat mass in overweight and obese adults [39-41]. 351 

Additionally, analysis of fasted serum samples in the present study demonstrated the 352 

absence of an effect of BWHIIT on blood-based markers of metabolic health. A 353 

reduction in body mass in the form of fat mass may be necessary for improvements 354 

blood-based markers such as lipid profile [42], and therefore, the lack of change in fat 355 

mass herein may, in part, explain this outcome. 356 

This study used an ad libitum approach to dietary control whereby participants 357 

were encouraged to continue their habitual diet as the aim was to evaluate the effect 358 

of BWHIIT, rather than a co-intervention with dietary change. However, the lack of 359 

dietary monitoring can be considered a limitation of the present study, and dietary 360 

monitoring or intervention should be included in future research that focuses on body 361 

composition and/or blood-based markers of metabolic health. Exercise results in 362 



 

 

greater total daily energy expenditure, and can in turn result in compensatory 363 

behaviors that modulate the progression of change in body mass [43, 44]. Therefore, 364 

future work should also investigate whether the observed increase in LBM, or lack of 365 

change in fat mass, are due to compensatory behavioral changes affecting energy 366 

intake or expenditure, or intrinsic adaptations to the stimulus provided by BWHIIT. 367 

A limitation of this study is that the sample size of participants completing the 368 

intervention (n=9) is underpowered relative to the a priori sample size required (n=15 369 

for BWHIIT), despite the finding of a statistically significant increase in the primary 370 

outcome of LBM. Low statistical power due to the small sample size may have resulted 371 

in this analysis being underpowered for null hypothesis statistical testing of other 372 

changes in body composition and blood-based markers of metabolic health, but it is 373 

also possible that this training intervention is simply not efficacious for reducing body 374 

fat or improving metabolic health. Moreover, because there are between-sex 375 

differences in aspects of physiology relevant to adaptation to exercise training [45, 46], 376 

the lack of inclusion of female participants is a limitation, and results herein should not 377 

be extrapolated to females without caution. 378 

The reason for the small sample size in BWHIIT was due to 11/20 not 379 

completing the intervention. Not all cases of non-completion of the intervention can be 380 

attributed to drop-out due the exercise training protocol itself, as university timetabling 381 

issues accounted for five of eleven drop-outs. This is unsurprising given that university 382 

students often cite time constraints as an important barrier to physical activity and 383 

exercise [47, 48]. However, a drop-out rate of 6/20 attributable to the BWHIIT 384 

intervention itself (i.e. illness, injury, lack of motivation) is notable in that it is consistent 385 

with the rate of drop-out from other HIIT interventions reported as being as high as 386 

25% [30]. Indeed, the real-world effectiveness (e.g. unsupervised) of this BWHIIT 387 

protocol, and indeed other HIIT protocols, remain to be explored [20]. For example, 388 

when HIIT was undertaken in an unsupervised manner by overweight and obese men 389 

and women, adherence declined rapidly from 0 to 6 months such that over the course 390 



 

 

of 12 months, only 23% of participants adhered to 3 sessions of HIIT per week [49]. 391 

Relatedly, the fact that the present study was fully-supervised and sessions were 392 

performed in a group setting should be acknowledged as an important dynamic. 393 

Group-based exercise training typically leads to greater adherence than individual 394 

exercise training programs [50], and within training sessions, the group dynamic can 395 

often lead to increased motivation and performance of exercises [51]. Verbal 396 

encouragement is also known to increase performance in demanding exercise tasks 397 

[52], but would be absent in an unsupervised setting. 398 

In conclusion, an 8 week bodyweight exercise-based, high intensity interval 399 

training intervention performed for ~30 minutes per session on 3 days of the week 400 

produced a positive effect by way of an ~2% increase in LBM, but did not result in 401 

changes in fat mass or blood-based markers of metabolic health. The increase in LBM 402 

in this cohort of overweight and obese men compliments previous observations of the 403 

effect of BWHIIT to improve aerobic fitness (albeit those observations were made in 404 

recreationally-active non-obese men and women). BWHIIT protocols may aid in 405 

overcoming the commonly cited barriers to exercise including time constraints, and 406 

cost of or lack of facilities and equipment, and thereby facilitate a home-based 407 

application of exercise training to produce associated health benefits. The absence of 408 

effect on fat mass suggests that future work could explore the effects of dietary co-409 

intervention to target a reduction in fat mass, as well as the efficacy of this BWHIIT 410 

protocol, or appropriate modifications of this protocol, in populations ranging from 411 

children to older adults. 412 

 413 
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FIGURES 582 

 583 

Fig 1. Flow chart of study participation 584 



 

 

585 

Fig 2. Study design schematic. DXA, dual-energy X-ray absorptiometry 586 



 

 

587 
Fig 3. Changes in body mass and body composition after 8 weeks of bodyweight 588 

exercise-based high intensity interval training (BWHIIT) or habitual activity 589 

(CON). Body mass at PRE and POST (A), and percentage change in body mass 590 

between PRE and POST (B) for each group. Fat mass at PRE and POST (C), and 591 

percentage change in fat mass between PRE and POST (D) for each group. Lean 592 

body mass (LBM) at PRE and POST (E), and percentage change in LBM between 593 

PRE and POST (F) for each group. Data are presented as mean values with error bars 594 

representing standard deviations (A, C, and E) or 95% confidence intervals (B, D and 595 

F). Circles represent individual data points from the respective groups. 596 



 

 

TABLES 597 

Table 1. Participant characteristics at baseline (PRE) 598 

 599 

   

 

CON 
(n=9) 

mean±SD 
 

BWHIIT 
(n=9) 

mean±SD 
 

   
Age (y) 26.0±3.6 25.4±5.2 

Height (m) 1.81±0.04 1.81±0.06 
Body mass (kg) 92.9±6.7 89.3±9.2 

BMI (kg m-2) 28.2±1.9 27.2±2.3 
Body fat (%) 26.4±4.2 25.8±6.3 

Fat mass (kg) 23.7±4.8 22.1±7.0 
LBM (kg) 65.6±4.8 62.7±6.1 

   

 600 

Note: BMI, body mass index; LBM, lean body mass. 601 



 

 

Table 2. Blood-based markers of metabolic health measured in fasting serum collected before (PRE) and after (POST) 8 weeks of 

bodyweight exercise-based high intensity interval training (BWHIIT) or habitual activity (CON).  

 

        

 

CON 
PRE 

mean±SD 
 

CON 
POST 

mean±SD 
 

BWHIIT 
PRE 

mean±SD 
 

BWHIIT 
POST 

mean±SD 
 

Adjusted 
CON 
POST 

mean±SE 

Adjusted 
BWHIIT 
POST 

mean±SE 

ANCOVA 
P value 

        
        

Total cholesterol 4.47±0.80 4.57±0.77 4.73±1.18 4.41±0.85 4.66±0.20 4.35±0.18 0.27 
HDL-C 1.27±0.15 1.20±0.08 1.28±0.16 1.02±0.39 1.21±0.10 1.01±0.09 0.17 
LDL-C 1.34±0.32 1.58±0.35 1.56±0.66 1.65±0.49 1.66±0.10 1.59±0.09 0.62 

Triglycerides 0.84±0.29 1.03±0.38 1.76±1.49 1.27±1.04 1.33±0.20 1.03±0.18 0.30 
NEFA 0.54±0.47 0.76±0.62 0.51±0.20 0.70±0.46 0.76±0.21 0.70±0.18 0.84 
hsCRP 2.64±3.81 1.70±1.56 1.67±1.51 3.55±5.45 1.81±1.86 3.64±1.52 0.46 
Glucose 5.11±0.35 5.28±0.80 5.40±0.15 5.13±0.25 5.29±0.24 5.11±0.21 0.60 

        

 

Note: HDL-C, high density lipoprotein cholesterol; hsCRP, high sensitivity C-reactive protein; LDL-C, low density lipoprotein cholesterol; NEFA, 

non-esterified fatty acids; SD, standard deviation; SE, standard error. Mean±SE refers to adjusted means from the ANCOVA analysis, which 

represent estimated marginal means controlling for the value at PRE for a given parameter as a covariate. 

 


