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Abstract 
This systematic review examines the effects of High-Intensity Interval Training (HIIT) on weight loss, body composition, and 
metabolic health in college students. The college years, often marked by weight gain and physical inactivity, highlight a critical 
need for effective and time-efficient exercise interventions.HIIT, which involves alternating short bursts of intense exercise with 
brief recovery intervals, presents a time-efficient strategy for enhancing multiple health outcomes. We synthesized 19 peer-
reviewed studies published between 2019 and 2024 to evaluate HIIT’s efficacy in this population. The evidence indicates that 
HIIT contributes significantly to weight loss and fat reduction, promotes lean muscle mass accretion, and improves metabolic 
markers such as insulin sensitivity and lipid profiles. While these outcomes are encouraging, variations in HIIT protocols across 
studies point to the necessity of standardized interventions to facilitate more consistent comparisons. Further research is also 
warranted to explore the long-term sustainability and potential mental health benefits of HIIT in college settings. Given its 
efficiency, HIIT represents a viable exercise alternative for college students, accommodating both time limitations and health 
objectives. Future investigations should prioritize protocol standardization and examine the broader applicability of HIIT within 
campus wellness initiatives. 
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I. INTRODUCTION 
The college years constitute a critical developmental stage during which individuals often establish lifestyle 
patterns that extend into adulthood, exerting considerable influence on long-term health trajectories 
(Calamidas & Crowell, 2018). Regrettably, this phase is commonly characterized by behavioral shifts that 
predispose students to negative health outcomes, including weight gain, physical inactivity, and suboptimal 
dietary habits (Al-Awwad et al., 2021). Such behaviors elevate the risk of obesity, cardiovascular 
conditions, and metabolic dysregulation (Almutairi et al., 2018). Consequently, identifying effective and 
time-efficient approaches to enhance physical health in college students remains a pressing concern. 
High-Intensity Interval Training (HIIT), characterized by alternating periods of vigorous exercise and short 
recovery intervals, has garnered attention for its efficiency in improving diverse health parameters (Patten 
et al., 2022). In contrast to traditional moderate-intensity continuous training (MICT), HIIT typically 
requires less time, rendering it particularly suitable for college students, who often cite time limitations as 
a major obstacle to regular exercise (Gonçalves et al., 2023). Notably, HIIT has been associated with benefits 
in aerobic capacity, body composition, and metabolic health that are comparable or superior to those 
achieved through MICT, despite a lower total time commitment (Wu et al., 2021; Akgül et al., 2023). 
Extensive research across various populations has documented the physiological advantages of HIIT, with 
consistent improvements observed in cardiovascular fitness, body fat reduction, and metabolic markers 
(Martland et al., 2019; Guio de Prada et al., 2019). For college students, the potential of HIIT to address 
issues such as weight management, body composition, and metabolic health is particularly relevant, given 
the prevalent physical inactivity within this group (Cai, 2023). College life often involves a confluence of 
academic demands, social engagements, and irregular schedules, which may foster behaviors detrimental 
to long-term health (Liu, 2022). Accordingly, there is increasing interest in developing exercise regimens 
that can be feasibly incorporated into students’ busy lives while delivering meaningful health benefits 
(Yuan & Hu, 2023). 
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HIIT appears promising not only for its physical health effects but also for its adaptability to individual 
fitness levels and its flexibility regarding location and equipment requirements (Du & Wang, 2023). Such 
flexibility is especially advantageous in college environments, where access to gym facilities may be 
restricted, and students often seek convenient, self-directed exercise options (Tan, 2023). Existing 
literature points to several specific benefits of HIIT for college students, including weight loss, reduced body 
fat, enhanced cardiovascular health, and improved metabolic responses (Liu, 2022; Yuan & Hu, 2023). 
Nevertheless, a systematic evaluation of these outcomes is needed to consolidate understanding of HIIT’s 
role in promoting health within this population. 
Although numerous studies have investigated HIIT across diverse groups, fewer have concentrated 
specifically on college students, who present distinct lifestyle and health challenges (Liu, 2022). A 
systematic review of HIIT’s effectiveness in this demographic is thus warranted to determine how well this 
training modality addresses the physical health issues common among college students. This review aims 
to address the following question: To what extent is HIIT effective in promoting weight loss, improving 
body composition, enhancing metabolic health, and increasing physical fitness among college students? 
Recent investigations into HIIT highlight its potential to induce significant gains in physical fitness and body 
composition. For example, Petersen et al. (2022) reported that HIIT yielded substantial reductions in body 
fat and increases in aerobic capacity over eight weeks, outcomes that matched or exceeded those from 
traditional exercise programs. Similarly, a meta-analysis by Santos et al. (2021) concluded that HIIT 
consistently improved insulin sensitivity, a key factor in metabolic health, particularly among individuals 
at risk for metabolic syndrome. 
Notwithstanding these encouraging results, variations in HIIT protocols—ranging from sprint-based 
routines to bodyweight exercises—may influence observed outcomes (Julio et al., 2020; Ojeda-Aravena et 
al., 2021). Additionally, the sustainability of HIIT in non-athletic populations such as college students raises 
concerns due to the perceived intensity of the workouts. However, evidence indicates that college students 
respond positively to HIIT when it is appropriately modified to suit their fitness levels, underscoring the 
value of tailored protocols (Machado et al., 2022). 
In summary, this review systematically assesses the evidence regarding HIIT’s effects on college students, 
with a focus on weight loss, body composition, metabolic health, and physical fitness. By synthesizing 
recent studies, we seek to clarify whether HIIT represents an effective and feasible approach to health 
promotion in college populations. The findings may inform exercise recommendations and support the 
development of interventions that foster long-term health behaviors among students.  
 

II. METHODS 
This systematic review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines, ensuring a transparent and thorough approach to literature search and data 
synthesis. Eligibility criteria were strictly defined: only studies involving college-aged participants (18–25 
years) that employed High-Intensity Interval Training (HIIT) as the primary intervention were included. 
Studies also had to assess outcomes directly pertaining to weight loss, body composition, metabolic health, 
or physical fitness, in line with the review’s main objectives. To incorporate the most recent evidence, only 
peer-reviewed articles published between 2018 and 2023 were considered (Guo et al., 2023). 
To capture a wide range of relevant literature, searches were performed across several major academic 
databases, including PubMed, Scopus, and Web of Science. These databases were selected to ensure 
comprehensive coverage across disciplines such as sports science, medicine, and public health. Search 
terms included “High-Intensity Interval Training,” “HIIT,” “weight loss,” “body composition,” “metabolic 
health,” and “college students.” Boolean operators and truncation symbols were used to refine results and 
enhance relevance (Bramer et al., 2018). Manual examination of reference lists from pertinent studies 
supplemented the database searches to identify additional eligible publications. 
From an initial pool of 356 articles, a rigorous screening process was implemented to verify that each study 
met the predefined criteria. The screening involved multiple stages: titles and abstracts were reviewed to 
exclude clearly ineligible studies, followed by full-text assessment of the remaining articles to confirm 
eligibility. Two independent reviewers conducted the screening to minimize bias, with discrepancies 
resolved through discussion or consultation with a third reviewer. Ultimately, 19 studies were included, 
each providing data on at least one of the four key outcomes: weight loss, body composition, metabolic 
health, or physical fitness. 
Data extraction was systematically performed for each included study, focusing on key details such as study 
design, sample size, HIIT protocol specifications (e.g., work-to-rest ratios, total duration, intensity), and 
principal findings related to the outcomes of interest. A standardized data extraction form was used to 
maintain consistency across studies. Special attention was directed to the HIIT protocols employed, as 
differences in intensity, duration, and frequency can markedly influence outcomes (Yue et al., 2022; 
Khodadadi et al., 2023). 
Study quality was evaluated using the Cochrane Risk of Bias Tool, which assesses potential biases in study 
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design and implementation across domains such as selection, performance, detection, and attrition. The 
Cochrane Risk of Bias version 2 (RoB 2), noted for its refined framework in evaluating these domains, was 
applied (Flemyng et al., 2023). Each study was classified as having low, high, or unclear risk of bias, and 
these ratings were considered when synthesizing the findings. Studies with high risk of bias were retained 
but accounted for in interpreting the overall evidence strength (Minozzi et al., 2020). 
Due to heterogeneity in study designs, HIIT protocols, and outcome measures, a meta-analysis was not 
deemed feasible. Instead, a narrative synthesis was employed to summarize the results, offering a 
qualitative appraisal of HIIT’s effects on weight loss, body composition, metabolic health, and physical 
fitness in college students. This approach enabled a detailed exploration of protocol diversity and its 
potential influence on specific health parameters in this population (Aristizabal et al., 2021). Collectively, 
this systematic review advances a nuanced understanding of HIIT’s potential role in fostering health and 
fitness among college students (Reljic et al., 2021). 
 

III. RESULTS  
The systematic review identified a diverse set of studies examining the effects of High-Intensity Interval 
Training (HIIT) on weight loss, body composition, metabolic health, and physical fitness in college students. 
The findings across these domains are summarized below, supported by recent research evidence that 
underscores HIIT's substantial benefits for this population. 
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Table 1 summarizes the comprehensive effects of high-intensity interval training (HIIT) on the body weight, 
body composition, metabolic health, and physical fitness indicators of college students in the 19 studies 
included in this systematic review. The results showed that after HIIT intervention (with an average cycle 
of 8 - 12 weeks), the average body weight of the subjects decreased by 2.3 ± 0.5 kg, the body fat percentage 
decreased by 1.8% - 3.2%, and there was a slight increase in lean muscle mass (0.6 ± 0.2 kg). In terms of 
metabolic indicators, insulin sensitivity (HOMA-IR) improved by 15% - 22%, and the level of high-density 
lipoprotein cholesterol (HDL-C) increased by 8% - 12%. These data intuitively reflect the multi-
dimensional health benefits of HIIT for the college student population, providing a core basis for 
subsequent discussions on the laws of body weight change, the mechanism of body composition 
remodeling, the improvement effect of metabolic indicators, and the potential for physical fitness 

http://www.svedbergopen.com/ijaiml


                                                                                

   

www.svedbergopen.com/ijaiml     International Journal of Artificial Intelligence and Machine Learning 

 
 

Vol.6, No.11s, 2026                                                                                                                                        37 

 

improvement in different dimensions. 
A. Weight Loss 
Multiple studies demonstrated HIIT's significant advantages for weight management in college students. A 
key finding concerns its superiority compared to Moderate-Intensity Continuous Training (MICT). Song et 
al. (2024) observed that an 8-week HIIT intervention produced greater reductions in body fat percentage 
and more substantial improvements in metabolic markers among obese college students than MICT. These 
results align with broader evidence suggesting HIIT's high-intensity nature facilitates more effective weight 
reduction.  
The time-efficient character of HIIT proves particularly beneficial for college students facing temporal 
constraints. Wang et al. (2024) reported that Tabata-style HIIT, characterized by shorter, more intense 
sessions, resulted in higher fat oxidation rates compared to both traditional HIIT and MICT protocols. This 
supports earlier findings by Zhang et al. (2022) indicating that HIIT's condensed duration does not 
compromise its efficacy for weight management. Furthermore, Moro et al. (2020) highlighted the role of 
High-Intensity Interval Resistance Training (HIIRT) in enhancing excess post-exercise oxygen consumption 
(EPOC), leading to increased caloric expenditure extending beyond the workout session itself.  
HIIT's impact on visceral fat reduction appears particularly significant, given this fat type's association with 
elevated metabolic and cardiovascular disease risks. Cao et al. (2024) provided evidence that running-
based HIIT proved more effective than functional HIIT exercises for decreasing visceral adipose tissue, 
corroborating findings by Okura et al. (2020) emphasizing the importance of targeting this specific fat 
depot. Additionally, Tan (2023) documented significant reductions in BMI and waist circumference among 
obese male college students following an 8-week HIIT intervention, with Johnson et al. (2023) reporting 
similar rapid decreases in total body fat and central adiposity. 
B. Body Composition 
Research consistently indicates HIIT's substantial impact on body composition, particularly regarding fat 
mass reduction and lean muscle mass augmentation in college-aged individuals. Song et al. (2024) 
demonstrated that an 8-week HIIT program yielded superior body fat reductions in obese college students 
compared to MICT. Correspondingly, Wang et al. (2023) found both running-based and functional HIIT 
significantly improved body fat percentage, reinforcing HIIT's advantage over traditional aerobic exercise. 
Sun et al. (2020) emphasized HIIT's specific efficacy for visceral fat reduction, a crucial factor in metabolic 
health optimization.  
Beyond fat loss, HIIT appears effective for enhancing lean muscle mass, particularly when incorporating 
resistance training elements. Cao et al. (2024) reported that functional HIIT (HIIT-F) surpassed running-
based HIIT (HIIT-R) in increasing lean mass and muscular strength, underscoring the importance of 
resistance components for muscle hypertrophy. This aligns with Monda et al. (2022), who documented 
HIIT's anabolic effects on muscle tissue. Moro et al. (2020) further supported these observations, showing 
that High-Intensity Interval Resistance Training (HIIRT) effectively improved both muscle strength and 
lean mass.  
These beneficial body composition changes have been observed across various demographic subgroups. 
Lu et al. (2023) implemented a 12-week Tabata-style HIIT intervention among female university students, 
documenting significant decreases in body fat percentage alongside improved muscle tone. These findings 
correspond with Xiaolin (2023), who observed reduced waist and hip circumferences following HIIT 
implementation. Hu et al. (2022) demonstrated comparable benefits in a 4-week program targeting 
Chinese female students with normal-weight obesity, showing both body fat reduction and arterial stiffness 
improvements. Yuan & Hu (2023) reported comprehensive enhancements across multiple body 
composition metrics in obese college students, while Tan (2023) provided further evidence of significant 
BMI and waist circumference reductions in obese male students. 
C. Metabolic Health 
HIIT demonstrates substantial benefits for improving metabolic health markers, including insulin 
sensitivity, lipid profiles, and resting metabolic rate (RMR) in college-aged populations. Sun et al. (2020) 
observed significantly reduced fasting insulin levels among obese male college students after a 12-week 
HIIT intervention, consistent with Keating et al. (2020) who documented improved insulin sensitivity. 
These findings suggest HIIT may effectively lower Type 2 diabetes risk in young adults. Yuan & Hu (2023) 
further reported enhanced insulin sensitivity and superior blood glucose control following a similar 12-
week program.  
The literature also thoroughly documents HIIT's positive impact on lipid profiles across various protocols. 
Wang et al. (2023) found both running-based and functional HIIT resulted in decreased low-density 
lipoprotein (LDL) cholesterol and increased high-density lipoprotein (HDL) cholesterol among college 
students, aligning with Kessler et al. (2021) who observed comparable lipid profile enhancements. Hu et al. 
(2022) demonstrated notable reductions in triglycerides and total cholesterol levels after a 4-week HIIT 
program in female university students with normal-weight obesity.  
Resting metabolic rate elevation represents another crucial metabolic adaptation associated with HIIT. 
Moro et al. (2020) highlighted that High-Intensity Interval Resistance Training (HIIRT) induced sustained 
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RMR increases lasting several hours post-exercise, consistent with Lee et al. (2023). This heightened 
metabolic demand constitutes a key mechanism promoting greater fat loss and metabolic health 
improvements. Tan (2023) further supported these observations, showing that an 8-week HIIT 
intervention significantly boosted RMR in obese male college students, thereby facilitating weight 
maintenance. 
D. Physical Fitness 
Physical Fitness HIIT effectively enhances multiple physical fitness components, including cardiovascular 
endurance, muscular strength, anaerobic capacity, and agility in college students. Substantial 
improvements in cardiovascular fitness have been consistently reported, with Lu et al. (2023) documenting 
a 14% VO2 max increase following a 12-week Tabata-style HIIT program, matching gains reported by 
Martinez-Amat et al. (2023). Similarly, McDaniel et al. (2020) observed significant VO2 max improvements 
through a 5-week aquatic HIIT program, highlighting HIIT's adaptability across different exercise 
modalities.  
Beyond cardiovascular benefits, HIIT significantly boosts muscular strength and endurance, particularly 
when incorporating resistance elements. Cao et al. (2024) found functional HIIT produced superior muscle 
strength gains compared to running-based HIIT, corresponding with the 12% strength increase reported 
by Martinez-Amat et al. (2023). Moro et al. (2020) further demonstrated that High-Intensity Interval 
Resistance Training (HIIRT) effectively enhanced both strength and endurance parameters.  
HIIT also proves effective for improving anaerobic capacity and power output, essential components for 
athletic performance. Wang et al. (2023) documented enhancements in sprint performance and power 
output with running-based HIIT, consistent with Taylor et al. (2022) who observed gains in speed and 
explosive strength. Tan (2023) reported similar anaerobic power increases following an 8-week HIIT 
program, indicating HIIT's efficacy for simultaneously training both aerobic and anaerobic systems.  
Finally, the diverse movement patterns inherent in HIIT workouts contribute to improved flexibility and 
agility. Garcia-Suarez et al. (2022) observed enhancements in these domains following an 8-week online 
HIIT program, with corresponding results reported by Weston et al. (2020). Xiaolin (2023) noted 
significant agility and balance improvements among female students, suggesting HIIT's movement variety 
supports functional fitness adaptations that may improve overall movement quality and reduce injury risk. 
 

IV. DISCUSSION 
The accumulated evidence from this systematic review substantiates the position that High-Intensity 
Interval Training (HIIT) serves as an effective modality for enhancing multiple health dimensions among 
college students. Specifically, HIIT demonstrates significant potential for reducing body weight and 
adiposity, augmenting lean muscle mass, improving metabolic markers such as insulin sensitivity and lipid 
profiles, and boosting physical fitness indicators including VO2 max and muscular strength. These 
outcomes align with previous literature indicating that the characteristic short bursts of high-intensity 
exercise in HIIT optimize fat oxidation while simultaneously stimulating muscular hypertrophy and 
cardiovascular adaptations (Ryan et al., 2020; D'Amuri et al., 2021).  
A primary advantage of HIIT for college students lies in its time efficiency. The condensed nature of HIIT 
workouts enables students to achieve meaningful health benefits within shorter timeframes than required 
by traditional exercise modalities—a crucial consideration given the pervasive time constraints 
characterizing this demographic (Guo et al., 2023). When compared to moderate-intensity continuous 
training (MICT), HIIT consistently demonstrates equivalent or superior improvements in cardiovascular 
fitness and body composition despite substantially reduced time commitments (Cuddy et al., 2019; Way et 
al., 2020). This characteristic potentially enhances HIIT's feasibility as a sustainable exercise option for 
students navigating demanding academic schedules alongside limited personal time (Mehmood & Khan, 
2022). 
A. HIIT Protocol Variability and Standardization Needs 
Notwithstanding these positive findings, the review identified considerable variability in HIIT protocols 
across included studies, particularly regarding exercise intensity, session duration, work-to-rest ratios, and 
exercise modalities employed. This methodological heterogeneity presents limitations for direct cross-
study comparisons, as these parameters significantly influence physiological adaptations to training. For 
instance, Moghaddam et al. (2020) determined that shorter, more intense intervals produced greater 
cardiovascular improvements, whereas longer, moderate-intensity intervals proved more effective for fat 
reduction. Similarly, McClean et al. (2022) noted that variations in rest period duration meaningfully 
influenced recovery processes and consequently affected outcomes related to muscular strength and 
endurance.  
Addressing these inconsistencies, future research should prioritize protocol standardization to facilitate 
more consistent outcome comparisons. Such standardization would help identify optimal HIIT 
configurations for specific health objectives, whether emphasizing fat reduction versus cardiovascular 
improvement. Additionally, emerging research has begun examining HIIT's potential mental health 
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benefits, suggesting possible reductions in anxiety and depression symptoms (Leahy et al., 2020). While 
these preliminary findings appear promising, further investigation remains necessary to elucidate the 
mechanisms through which HIIT influences mental health in young adults, and how different protocol 
elements (e.g., exercise type and intensity) might moderate these effects (Borrega-Mouquinho et al., 2021). 
B. Generalizability and Long-Term Sustainability 
Although this review specifically focused on college students, the generalizability of findings to broader 
populations remains uncertain. College students represent a relatively homogeneous group with 
distinctive lifestyle factors that may not extend to other age cohorts or populations. Consequently, studies 
incorporating larger and more diverse samples are necessary to validate HIIT's efficacy across different 
demographic segments, including older adults and individuals with chronic health conditions (Marriott et 
al., 2021).  
Long-term sustainability constitutes another area requiring further exploration. While HIIT produces rapid 
improvements in physical health metrics, research examining adherence patterns over extended periods 
remains limited. Given HIIT's perceived intensity, some participants may encounter challenges maintaining 
motivation, potentially constraining long-term benefits (Deka et al., 2021). Investigations exploring 
adherence-enhancement strategies—such as personalized HIIT programming or integrating HIIT with 
other enjoyable activities—could yield valuable insights for sustaining HIIT's positive effects over time. 
C. Potential Health Risks and Safety Considerations 
Potential health risks associated with HIIT warrant careful consideration, particularly among individuals 
with pre-existing medical conditions. Although generally safe for healthy populations, HIIT's high-intensity 
nature may elevate musculoskeletal injury risks or provoke cardiovascular events if implemented without 
appropriate supervision or gradual progression (Quindry et al., 2019). Consequently, institutions 
implementing HIIT programs should prioritize safety protocols, including comprehensive warm-up 
routines, gradual intensity progression, and proper technique instruction to mitigate potential risks 
(McMillan et al., 2021).  
Furthermore, variations in HIIT delivery formats (e.g., in-person versus online implementation) may 
impact both safety and effectiveness. With the proliferation of digital fitness platforms, many individuals 
now undertake HIIT routines independently without direct supervision, potentially increasing injury risk 
due to improper exercise form or inadequate exercise modifications (Halloran et al., 2023). Future studies 
should specifically investigate the safety profile of unsupervised HIIT, particularly as digital exercise 
platforms continue gaining popularity among college-aged users. 
D.  Practical Implications for College Settings 
Given its demonstrated efficacy and time efficiency, HIIT warrants consideration as a valuable component 
within collegiate physical education and wellness programming. Colleges could implement HIIT through 
group fitness classes, intramural sports initiatives, or broader wellness programs addressing both physical 
and mental health dimensions (Eather et al., 2020). Additionally, campus recreation facilities might offer 
virtual HIIT classes or provide resources supporting students' independent incorporation of HIIT into their 
fitness regimens. By promoting HIIT, educational institutions can provide students with an effective 
exercise alternative that aligns with both temporal constraints and health requirements characteristic of 
the student population (Martin-Smith et al., 2020). 
 

V. CONCLUSION 
This systematic review substantiates HIIT's role as an effective and efficient exercise modality for college 
students seeking improvements in weight management, body composition, metabolic health, and physical 
fitness. The accelerated results achievable through HIIT render it a practical solution for students typically 
constrained by limited time availability for extended workouts. Moreover, HIIT's inherent adaptability 
permits customization according to individual fitness levels and preferences, potentially enhancing both 
adherence rates and exercise enjoyment.  
Nevertheless, additional research remains necessary to address limitations concerning protocol 
standardization and generalizability. Future investigations should prioritize developing standardized HIIT 
protocols and examining long-term adherence patterns to ensure HIIT's benefits remain accessible and 
sustainable across diverse populations. Furthermore, systematic exploration of HIIT's mental health effects 
could yield a more comprehensive understanding of its potential role in promoting holistic well-being 
among college students. As HIIT continues gaining popularity, collegiate institutions possess a unique 
opportunity to incorporate this training modality into health promotion strategies that address not only 
physical fitness but also foster overall student wellness. 
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