
Health Problems of Civilization 

eISSN: 2354-0265, ISSN: 2353-6942 

 

 
 

REVIEW PAPER 

 

Effects of HIIT-based training protocols on body composition and physical 

fitness in overweight and obese adults: a systematic review 

 

Aleksandra Učur1(A,E,F), Bogdan Živanović1(F), Darinka Korovljev1(A) 

 1Faculty of Sport and Physical Education, University of Novi Sad, Novi Sad, Serbia 

 

Učur A, Živanović B, Korovljev D. Effects of HIIT-based training protocols on body composition and 

physical fitness in overweight and obese adults: a systematic review. Health Prob Civil. 

https://doi.org/10.29316/hpc/231677 

 

Tables: 1 

Figures: 2 

References: 30 

Submitted: 2026 Jun 19 

Accepted: 2026 Aug 25 

 

Address for correspondence: Aleksandra Učur, Faculty of Sport and Physical Education, University 

of Novi Sad, Dr Zorana Đinđića 1, 21102 Novi Sad, Serbia, e-mail: ucuraleksandra@gmail.com 

ORCID: Aleksandra Učur https://orcid.org/0009-0008-7591-5674, Bogdan Živanović 

https://orcid.org/0009-0000-6627-8767, Darinka Korovljev https://orcid.org/0000-0002-2510-3044 

 

Copyright: © 2026 Aleksandra Učur, Bogdan Živanović, Darinka Korovljev. This is an Open Access 

journal, all articles are distributed under the terms of the Creative Commons 

AttributionNonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0) License 

(https://creativecommons.org/licenses/by-nc-sa/4.0), allowing third parties to copy and redistribute the 

material in any medium or format and to remix, transform, and build upon the material, provided the 

original work is properly cited and states its license. 

 

  



Health Problems of Civilization 

eISSN: 2354-0265, ISSN: 2353-6942 

 

 
 

Abstract 

Overweight and obesity are associated with adverse health consequences and unfavorable 

cardiometabolic outcomes. The objective of this systematic review was to evaluate the effects 

of different high-intensity interval training (HIIT) protocols on body composition and physical 

fitness in overweight and obese people. Relevant literature published from 2020 to 2026 was 

systematically retrieved from the Web of Science, PubMed, and Scopus databases. Eight studies 

satisfied the inclusion criteria. The results showed that HIIT-based therapies consistently had a 

positive effect on both body composition and physical fitness. Reductions in body weight, body 

fat percentage, fat mass, body mass index (BMI), visceral fat, and blood pressure, as well as 

gains in muscle mass, fat-free mass (FFM), aerobic fitness, maximal oxygen uptake (VO₂max), 

peak oxygen uptake (VO₂peak), and fat oxidation, were common findings. All methods studied 

were effective: aquatic HIIT, hybrid HIIT, resistance training mixed with HIIT, running-based 

HIIT, and low-frequency HIIT. In conclusion, HIIT seems to be an effective and time-efficient 

intervention for increasing body composition and cardiorespiratory fitness in people with 

overweight and obesity. However, exercise recommendations should be customized. 

Keywords: HIIT, overweight adults, body composition, physical fitness, obesity 

 

Introduction 

 

  The prevalence of overweight and obesity has increased worldwide, especially among 

adults in developing countries [1]. In the last two decades, the number of obese adults has tripled 

in developed countries [2]. In 2022, more than one billion people were living with obesity, 

representing 16% of the world’s adults. This figure had more than doubled since 1990 and has 

quadrupled among adolescents [3,4]. Insufficient time available for exercise is often cited as 

the primary barrier to regular physical activity. At the same time, declining energy expenditure 

relative to rising energy intake from excess calories contributes to excessive body weight and, 

if prolonged, to obesity [1].  

The World Health Organization (WHO) defines overweight and obesity as abnormal 

accumulation of body fat that may adversely affect health [5]. Obesity is a complex health 

condition influenced by physical inactivity, sedentary lifestyles, and poor dietary habits and is 

associated with a greater risk of chronic disease and disability [6]. Excess fat mass (FM) and 

metabolic disturbances are linked to a higher prevalence of cardiovascular diseases (CVD), type 

2 diabetes, and many types of cancer [7]. Obese subjects exhibit lower cardiorespiratory fitness 

(CRF) than their lean counterparts [2].  
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Regular exercise decreases FM and simultaneously increases cardiorespiratory capacity 

while preserving lean mass [7]. Weight loss in people with overweight or obesity improves 

vascular endothelial function, thereby reducing cardiovascular risk. Weight management should 

also be taken seriously in young adults, since health status at this age can affect health outcomes 

for the rest of one’s life [3]. Body composition and CRF are among the most important health 

outcomes in adults with overweight and obesity, as they are strongly associated with 

cardiometabolic risk, functional capacity, and long-term health outcomes [8].  

Research is still needed to identify the most effective physical activity programs to 

improve body composition in individuals with overweight or obesity [7]. Growing scientific 

literature suggests that high-intensity interval training (HIIT) can promote favorable changes in 

body composition, aerobic fitness, fat oxidation, and cardiometabolic health while requiring 

less time than traditional exercise programs, thus making it particularly attractive for adults 

with overweight and obesity [9]. The relatively short time commitment may be one of its key 

strengths, given findings stating that vigorous-intensity activity yields greater health benefits 

than moderate-intensity exercise for the same amount of time, particularly for cardiometabolic 

health and survival outcomes [10].  

Evidence from an umbrella review of 24 systematic reviews and meta-analyses showed 

consistent improvement in CRF in different populations, including overweight and obese 

people [11]. The American College of Sports Medicine has recommended moderate-intensity 

continuous training (MICT) for obese patients to lose weight and/or FM [12]. Engaging in 

moderate-to-vigorous physical activity (MVPA) increases physical fitness and improves health-

related measures [13]. Resistance training (RT) may increase fat-free mass (FFM) and 

contribute to favorable changes in body composition, although its effects on weight loss are 

generally smaller than those observed with aerobic exercise [14].  

During the past decade, HIIT has gained considerable attention as an exercise strategy 

for the prevention and management of obesity-related conditions [7]. MICT remains the most 

commonly prescribed exercise modality regarding weight management programs [2]. In 

contrast, HIIT alternates periods of vigorous exercise with recovery, whereas MICT involves 

continuous moderate-intensity exercise over a longer duration [15]. Regular aerobic and 

resistance exercise programs are widely used in overweight and obese populations, mainly 

because they improve body composition, cardiometabolic health, blood pressure, muscular 

strength, and aerobic capacity [16]. Growing evidence suggests that both HIIT and MICT can 

improve aerobic fitness, increase fat oxidation, and improve cardiovascular health [15]. 

However, differences in exercise intensity, duration, and recovery characteristics may lead to 
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distinct physiological adaptations; therefore, the comparative effectiveness of various HIIT-

based approaches remains poorly understood [17]. Exercise performed at higher intensities may 

lead to greater aerobic fitness and, indirectly, to improved strength and body composition. In 

addition, interval training, which combines endurance and resistance training, represents a more 

optimal approach than concentrating on a single exercise modality [1]. Land-based exercise is 

widely recommended for its demonstrated non-pharmacological effects on improving body 

composition and cardiovascular health in the population with overweight and obesity [3]. 

According to recommendations of the European Association for the Study of Obesity (EASO), 

HIIT can be considered an effective strategy for improving CRF in overweight or obese 

individuals when appropriately prescribed and supervised [8].  

Several systematic reviews and meta-analyses have investigated the effects of HIIT on 

obesity-related outcomes, but few have compared different HIIT-based training modalities and 

their effects on body composition and physical fitness [15]. In addition, differences in exercise 

modality, training frequency, and program design make direct comparisons difficult. Further 

synthesis of the available evidence is therefore needed to better understand the effectiveness of 

different HIIT-based approaches [11,18]. 

 

Aim of the work 

 

This systematic review aimed to compare the effects of different HIIT protocols on body 

composition and physical fitness in overweight and obese adults. Specifically, the review 

focused on changes in body weight, body fat percentage, FM, FFM, muscle mass, waist 

circumference, and aerobic fitness indicators, including VO₂max and VO₂peak.  

 

Methods 

 

This systematic review was conducted in accordance with the PRISMA 2020 guidelines. 

 

Search strategy 

 

A systematic literature search was conducted in the Web of Science, PubMed, and 

Scopus databases on April 15th, 2026. The search terms used were: 
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(“obese adults” OR “overweight adults”) AND (HIIT OR “high-intensity interval training”) 

AND (“body composition” OR “fat mass” OR “body fat” OR “muscle mass”) AND (“physical 

fitness” OR “cardiorespiratory fitness”). 

 

Eligibility criteria 

 

Studies were included if they: (1) involved adults with overweight and/or obesity; (2) 

used HIIT or HIIT-based training as the primary intervention; (3) included a comparison group; 

(4) reported on outcomes related to body composition and/or physical fitness; and (5) were 

randomized controlled trials published in English. Studies involving children, adolescents, non-

obese populations, nutritional interventions alone, or studies without relevant outcomes were 

excluded. The search was restricted to English-language, free-full-text articles published 

between 2020 and 2026. Studies of overweight and/or obese adults that evaluated HIIT or 

similar training protocols and reported on body composition and/or physical fitness outcomes 

were included. Randomized controlled trials were eligible study designs. 

 

Study selection 

 

 Two reviewers independently screened all titles and abstracts identified through the 

database search according to the predefined eligibility criteria. Full-text articles considered 

potentially eligible were subsequently assessed for inclusion. Any disagreements regarding 

study eligibility were resolved through discussion until consensus was reached. 

 

Data extraction 

 

Data extraction was performed independently by two reviewers using a standardized 

data extraction form. The extracted data included the first author, year of publication, study 

design, participant characteristics (sample size, age, and body mass index (BMI)), exercise 

modality, intervention characteristics (frequency, intensity, session duration, and intervention 

duration), outcome measures, and the main findings related to body composition and physical 

fitness. Any discrepancies in the extracted data were resolved through discussion until 

consensus was reached. 
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Data synthesis 

 

A quantitative meta-analysis was not performed due to the high heterogeneity of the 

included randomized controlled trials in terms of exercise modality (e.g. HIIT, resistance 

training, combined training), intervention duration, training intensity, participant 

characteristics, and reported outcome measures. The degree of clinical and methodological 

heterogeneity precluded meaningful statistical pooling of the results. Studies were grouped by 

exercise modality, and a narrative synthesis of findings was undertaken, summarizing the 

impact on body composition and physical fitness outcomes. 

 

Risk of bias 

 

The methodological quality and risk of bias of the included studies were not formally 

assessed. This review was designed as a narrative synthesis focusing on the characteristics and 

reported outcomes of exercise interventions rather than on quantitative evidence synthesis. The 

absence of a formal risk-of-bias assessment represents a limitation of this review and should be 

considered when interpreting the findings. 

 

Literature review results 

 

A total of 324 records were identified through database searching. Prior to screening, 12 

duplicate records were removed, while 149 records were excluded using automation tools. Title 

and abstract screening of 163 records was performed. Of these, 135 records were excluded 

because of inappropriate population (n=15), outcome measures (n=45), interventions (n=40), 

or study protocols (n=35). Following the screening process, 28 of these were retrieved as full-

text reports. Seven reports were unavailable, leaving 21 studies for full-text screening 

assessment. Thirteen studies were subsequently excluded because of inappropriate 

interventions (n=9), irrelevant outcomes (n=2), or the absence of a control group (n=2). Finally, 

eight studies fulfilled all eligibility criteria and were included in the final review. The included 

studies investigated the effect of different HIIT-based training protocols on body composition 

and physical fitness outcomes in adults with overweight or obesity. Figure 1 shows the flow 

diagram of study selection. 
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Figure 1. PRISMA flowchart of the study selection process 

 

Table 1 presents the characteristics and the main results of the included studies. Most of 

the included studies were published within the last five years and examined the effects of HIIT-

based interventions on body composition and physical fitness outcomes in overweight and 

obese adults. 
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Table 1. Characteristics and main findings of included studies 

Authors 

(Year) 
Subjects Interventions Main outcomes 

Yu et al. 

(2025) [3] 

(n=61; 23.4±5.1 y; M/F) 

Overweight/obese young 

adults 

8-week aHIIT vs 

aMICT; RCT 

↓BW and BF%; 

↑VO₂max; ↑MM; 

↑vascular function 

Song et al. 

(2024) [19] 

(n=40; 18-25 y; M/F) 

Obese young adults 

8-week HIIT vs MICT; 

RCT 

↓FM; ↓BMI and BF%; 

↓WC 

Wang et al. 

(2024) [17] 

(n=38; 22±2 y; F) Young 

women with 

overweight/obesity 

8-week combined 

HIIT+RT vs HIIT; 

RCT 

↓BW, BMI, BF%, WC, 

WHR; ↑VO₂peak, VC, 

VO₂/HR; ↑MM 

Couvert et al. 

(2024) [7] 

(n=16; 54.2±9.6 y; M) Men 

with overweight/obesity 

12-week cycling HIIT 

vs running HIIT; RCT 

crossover 

↓BW; ↓Visceral FM; 

↓Abdominal FM (greater 

effect with running HIIT) 

D'Alleva et al. 

(2023) [2] 

(n=34; 39.4±7.0 y; M) 

Obese men 

12-week HIIT vs 

COMB training; RCT 

↓BW and FM; 

↑VO₂peak; ↑Fat 

oxidation 

Tsirigkakis et 

al. (2021) [21] 

(n=16; 38.9±7.3 y; M) 

Obese men 

8-week two workload-

matched HIIT 

protocols; RCT 

↓Total and trunk FM; 

↑Leg lean mass; ↑Fat 

oxidation; ↑VO₂peak 

Chin et al. 

(2020) [9] 

(n=56; 22.8±3.1 y; M) 

Overweight/obese men 

8-week low-frequency 

HIIT vs MICT; RCT 

↓FM and BF%; ↑FFM; 

↑VO₂max; ↓SBP; 

Vaccari et al. 

(2020) [20] 

(n=32; 18-50 y; M/F) 

Obese males and female 

12-week HIIT vs 

MICT; RCT 

↓BW; ↓BMI; ↓FM; 

↑VO₂peak 

Notes: n – sample size; y – years; M – male; F – female; M/F – male/female; HIIT – high-intensity 

interval training; HIRT – high-intensity resistance training; RT – resistance training; COMB – combined 

training; aHIIT – aquatic high-intensity interval training; aMICT – aquatic moderate-intensity 

continuous training; BW – body weight; BF% – body fat percentage; FM – fat mass; FFM – fat-free 

mass; BMI – body mass index; MM – muscle mass; WC – waist circumference; WHR – waist-to-hip 

ratio; VO₂max – maximal oxygen uptake; VO₂peak – peak oxygen uptake; VC – vital capacity; VO₂/HR 

– oxygen pulse; SBP – systolic blood pressure; RCT – randomized controlled trial. 

 

Discussion of the review results 

 

Eight studies were eligible and included in this systematic review. Table 1 summarizes 

the characteristics of the included studies, including participant characteristics, intervention 

protocols, and main findings on body composition and physical fitness. The studies reported 

favorable effects of various HIIT-based training protocols on body composition and physical 

fitness in adults with overweight and obesity.  

Several studies included in this review have reported significant improvements in body 

weight and body composition following HIIT-based interventions. Overweight young adults 

have experienced a significant reduction in body weight and body fat percentage following 

aquatic high-intensity interval training (aHIIT) and aquatic moderate-intensity continuous 
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training (aMICT) [3]. However, only the aHIIT group showed a significant increase in muscle 

mass, suggesting that higher-intensity aquatic exercise may offer additional benefits for body 

composition, even in water-based environments. Given the reduced mechanical stress 

associated with water-based HIIT, it could be a feasible and accessible training option for 

individuals with obesity who experience discomfort during weight-bearing activities [8]. 

Clinically, these results suggest that aHIIT is a safe and effective training protocol for this 

population, serving as a viable alternative for individuals who may experience discomfort or 

limitations with land-based exercises [3,22].  

Similar findings show significant improvements in body composition after both HIIT 

and MICT, with reductions in FM, BMI, body fat percentage, and waist circumference [19]. 

Importantly, HIIT led to greater reductions in body fat and anthropometric measurements, 

particularly in women. The superior effects observed following HIIT could be, at least, partly 

explained by increased post-exercise energy expenditure and enhanced fat oxidation compared 

with continuous exercise. HIIT appears to offer a more time-efficient and effective approach to 

improving body composition, particularly among women aiming to reduce regional fat 

accumulation [19]. 

Further evidence comes from studies comparing HIIT with combined HIIT and strength 

training [17]. Both interventions led to favorable changes in body composition and CRF, 

including decreases in body mass, BMI, and body fat percentage. However, the combined 

intervention produced greater increases in muscle mass and VO₂peak than HIIT alone [17,23]. 

These findings suggest that integrating RT with HIIT may optimize body composition by 

promoting fat loss while preserving or increasing lean body mass [17]. 

Taken together, these results indicate that HIIT-based interventions are effective for 

improving body composition in adults with overweight and obesity. In addition, adaptations 

may be influenced by exercise modality and program design, with aquatic HIIT and combined 

HIIT-strength training appearing notably beneficial for preserving or increasing muscle mass 

while reducing adiposity. 

The findings of the present review are consistent with previous systematic reviews and 

meta-analyses. HIIT is effective in decreasing FM and body fat percentage in overweight and 

obese adults, and similarly effective as MICT [15]. Similarly, according to other authors, HIIT 

is effective at lowering abdominal and visceral adiposity, suggesting its potential to lower 

cardiometabolic disease risk [24]. Collectively, the data support the effectiveness of HIIT as a 

time-efficient strategy for improving body composition in this population. Other studies looking 

at different HIIT modalities and programming strategies also found similar results. 
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Both cycle ergometer (BIKE) and treadmill (RUN) modes demonstrated significant 

reductions in body mass using HIIT protocols [7,25]. The differential impact on abdominal fat 

may be explained by variations in muscle involvement patterns and energy expenditure between 

running and cycling, with running potentially engaging a greater muscle mass and eliciting a 

higher metabolic demand. Given the close association between abdominal adiposity and 

cardiometabolic disease risk, reductions in visceral and trunk fat may have important clinical 

relevance for adults with obesity [7].  

Decreases in body weight and FM and increases in VO2peak and fat oxidation suggest 

that increased aerobic fitness and metabolic flexibility may contribute to beneficial changes in 

body composition [2,26]. Enhanced fat oxidation and post-exercise energy expenditure have 

been proposed as important physiological mechanisms underlying fat loss in response to high-

intensity exercise [2]. Similar results were also obtained by Tsirigkakis et al., who examined 

significantly lower levels in total and abdominal FM, along with increases in lean leg mass, fat 

oxidation, and VO2peak following two HIIT protocols with different interval durations [21]. 

These data are consistent with the hypothesis that HIIT induces positive metabolic adaptations 

that improve body composition and physical fitness concomitantly in adults with obesity 

[15,21]. 

The practical value of HIIT lies in showing improvements in FM, FFM, aerobic fitness, 

and blood pressure while requiring relatively little training time [9]. Limited time availability 

is often reported as one of the main barriers to physical activity, and therefore HIIT may be 

considered a practical and sustainable strategy for adults with overweight and obesity [9,18]. 

Likewise, other authors identified that HIIT and MICT produced considerable improvements 

in body composition, including reductions in body weight, BMI, FM, and anthropometric 

measures, while FFM remained unchanged, with no group differences [20]. These findings 

suggest that although HIIT and MICT may rely on individual preferences, commitment, and 

specific goals, either can yield significant health benefits [20]. 

The findings of the present review are also supported by earlier research on the effects 

of HIIT on obesity-related outcomes. Comparable loss in total body fat and visceral fat in 

overweight and obese adults occurs as a result of HIIT and MICT training [27]. Some authors 

also report that HIIT is a more effective method for reducing FM with significantly less training 

time than traditional continuous exercise [28]. The reductions in abdominal and trunk fat 

observed in several studies included in the present review are particularly relevant, as central 

adiposity is strongly associated with insulin resistance, cardiovascular disease, and metabolic 

dysfunction. 
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In addition to improvements in body composition, several studies included in the present 

review reported meaningful enhancements in physical fitness outcomes. An increase in 

VO2peak has been shown to improve aerobic fitness despite relatively low training volume 

[2,9,17,21]. These data are clinically relevant, as low CRF is recognized as a strong predictor 

of cardiovascular disease, metabolic dysfunction, and all-cause mortality in adults with 

overweight and obesity. Therefore, the observed improvements in aerobic fitness suggest that 

HIIT may offer health benefits beyond reductions in body weight and adiposity. 

The positive changes in body composition may be due to a range of physiological 

adaptations associated with high-intensity exercise. Previous reviews have suggested that HIIT 

improves mitochondrial adaptations, increases fat oxidation capacity, and improves insulin 

sensitivity, all of which may contribute to reductions in adiposity and improvements in 

metabolic health [29,30]. These mechanisms may partially explain the consistent drops in body 

weight, FM, and body fat percentage seen across the included studies. 

In conclusion, the evidence presented in this review indicates that HIIT-based 

interventions consistently optimize body composition and physical fitness in overweight or 

obese adults. Despite heterogeneity in exercise modality, interval structure, and program length, 

studies reported significant improvements in body weight, adiposity, aerobic fitness, and 

cardiometabolic health. Importantly, HIIT appears to provide these benefits in a time-efficient 

manner, which may improve exercise adherence in populations where time constraints are a 

major barrier to participation in physical activity. However, no single HIIT protocol can 

currently be recommended for all individuals with obesity, and exercise recommendations 

should be individualized according to age, gender, physical capacity, health status, and personal 

preferences.  

The principal outcomes and potential physiological mechanisms identified in the 

reviewed studies are summarized in Figure 2. 
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Figure 2. Summary of the effects of HIIT interventions on body composition, cardiometabolic health, 

and physical fitness in overweight and obese adults 

Notes: the figure prepared by the authors. 

 

Practical implications 

 

The findings of this review suggest that HIIT may be a feasible, time-efficient exercise 

strategy for improving body composition and physical fitness in overweight and obese adults. 

Exercise professionals and healthcare providers may consider incorporating protocols into 

weight-management programs, taking into account the participants’ health status, fitness level, 

and potential comorbidities. 

 

Conclusions 

 

In conclusion, obesity is a disease of the modern era, with a continuing upward trend. 

The included studies indicate that HIIT-based interventions can improve body weight, body 

composition, aerobic fitness, and cardiometabolic health in adults with overweight and obesity. 

Different training protocols have varying effects on body weight, body composition, and other 

components of physical fitness. To date, there is still no universal training protocol applicable 
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to all individuals with obesity, and the most practical approach is to individualize exercise 

recommendations according to the individual’s abilities, health status, and preferences. 

 Future studies should focus on long-term, well-controlled interventions with standardized 

training protocols to improve comparability and assess the sustainability of effects. Greater 

attention should be given to individual characteristics, gender-specific responses, and low-

impact exercise modalities, as well as to behavioral and adherence-related outcomes. 

 

Strengths and limitations 

 

This review was performed following the PRISMA 2020 guidelines. The literature 

search included studies available in the PubMed database that met predefined eligibility criteria. 

The review comprises experimental studies that provide specific data on different types of 

training and their effects on various components of physical fitness, contributing not only to 

theoretical knowledge but also to practical applications when working with adults with 

overweight and obesity. 

There are a number of limitations to consider. Firstly, the number of included studies 

was relatively low. Second, there was considerable heterogeneity among studies in participants’ 

characteristics, intervention duration, exercise modalities, outcome measures, and study design, 

which limited direct comparisons and prevented firm conclusions about the superiority of 

specific training protocols. A formal assessment of methodological quality or risk of bias was 

not performed. Therefore, the findings of this review should be interpreted with caution, 

particularly considering the relatively small number of included studies and their 

methodological heterogeneity. 
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