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Abstract
Obesity presents major health risks in adult populations and is associated with large medical costs. Time constraints have been identified as barriers to exercise and physical activity within adult populations with obesity. Time efficient exercises such as HIIT (High intensity interval training) have gained interest recently and have been suggested to be effective in improving patient compliance and outcomes such as weight loss. The primary aim of this review was to evaluate HIIT exercise programmes within the management of obesity in adult populations and their effectiveness compared to other exercise focused interventions such as low intensity exercise. Three databases were searched to identify relevant studies. An 11 point eligibility criteria was used to determine whether the studies should be included. The PEDro scale was used to assess the quality of the studies involved.  10 studies were eligible for inclusion. All of the studies included adults with obesity and implemented a HIIT exercise intervention. Most studies assessed cardiometabolic factors, with some including cardiorespiratory fitness and adherence levels to the exercise programmes. The findings suggest that HIIT is a time efficient exercise method which can produce similar results to traditional aerobic exercise methods. However, there is some ambiguity in the literature as to the true effectiveness of HIIT compared with MICT so future studies should focus on larger sample sizes and high quality research methods.  
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Introduction 
Obesity has been defined by the World health organisation as abnormal or excessive fat accumulation that presents a risk to health, with individuals with a body mass index (BMI) of over 30 being considered as obese (WHO, 2021) . A wide range of cardiometabolic indicators such as BMI, body fat percentage, visceral fat levels, blood pressure, blood cholesterol levels as well as cardiorespiratory fitness indicators such as VO2max are often used to monitor the extent of obesity in individuals as well as their progress when interventions such as exercise are implemented. 

Obesity presents a significant public health risk within many countries around the World as the prevalence of the condition has tripled globally between 1975 and 2016 (Scheelbeek et al., 2019). Obesity has been shown to be a major risk factor for the development of several health conditions such as heart disease, strokes and type 2 diabetes (Guh et al., 2009). Recently, studies have also identified that obesity enhances the risk of hospitalisation, intensive care admission and death in patients with COVID-19 (Huang et al., 2020). Due to the various health problems associated with obesity, there are very large medical costs coupled with the condition (Cawley and Meyerhoefer, 2012). Therefore it is clear that obesity presents a considerable issue within public health that needs to be addressed. 

Various strategies have been implemented for many years in the management of obesity, with the majority of interventions generally centred around lifestyle changes such as diet management and increasing physical activity as well as surgical procedures in some extreme cases (Bray et al., 2016). Guidelines for physical activity suggest that individuals should undertake at least 150 minutes of moderate intensity exercise such as brisk walking or at least 75 minutes of vigorous intensity activity such as running per week (Davies et al., 2019). One of the main barriers to exercise has been identified is time shortages within busy lifestyles (Andersen and Jakicic, 2009), with feasibility and enjoyment shown to be key factors in the likelihood of adherence to exercise programmes within adult populations (Aaltonen et al., 2012). More recently, very vigorous intensity exercise modalities such as high intensity interval training (HIIT) have also been included in guidelines  for exercise for adults within the UK (Davies et al., 2019). It could be argued that this type of exercise may be more effective in weight management as it requires only short periods of exercise and therefore can be more easily implemented around other life commitments. However, it must be determined whether this is as effective in its influence on cardiometabolic factors associated with obesity as other exercise methods used in this area.  

HIIT is a type of cardiovascular exercise which involves short periods of intense physical activity at near maximal effort with interspersed recovery periods of low intensity physical activity (Gibala et al., 2012). It has been said that HIIT can amplify the training benefits associated with lower intensity aerobic exercise including weight loss and has been shown to be linked with improved patient compliance (Shiraev and Barclay, 2012). Despite these factors suggesting HIIT exercise interventions may be more desirable in the management of obesity in adults, HIIT can be complex for untrained individuals, therefore, it maybe less appropriate in some individuals when compared with a lower intensity exercise intervention (Shiraev and Barclay, 2012). 

It can be said that exercise interventions such as HIIT may be a desirable option in the management of obesity in adults because it can be incorporated easily around busy lifestyles and potentially produces enhanced effects of other exercise interventions (Shiraev and Barclay, 2012). However, the method is extremely vigorous and often complex so it has been argued that it may not be appropriate for untrained individuals beginning an exercise programme (Shiraev and Barclay, 2012). Obesity presents major health risks within adult populations and consequently, a review into the literature of exercise interventions such as HIIT is necessary to establish whether it is an effective intervention in improving cardiometabolic factors such as BMI and body fat percentage in adults with obesity. As well as this, a key factor in the success of exercise interventions in the management of conditions such as obesity is patient compliance (Aaltonen et al., 2012), therefore, it is important to also establish the levels of patient compliance to HIIT as an exercise intervention within obese adult populations.  

The primary aim of this review was to evaluate HIIT exercise programmes within the management of obesity in adult populations and their effectiveness when compared to other exercise focused interventions such as low intensity exercise. Alongside this, the secondary aim of the review was to assess the quality of the current studies in this area and to determine how the quality of the studies impact the results and how they are interpreted. 

Methods 
Primary Outcomes 
The primary outcomes of the studies included within this review were the effect of HIIT exercise programmes on cardiometabolic factors such as BMI, body fat percentage and body fat percentage loss, blood pressure, blood cholesterol levels and cardiorespiratory fitness indicators including VO2 max.  

Identification of Relevant Studies 
To obtain and identify studies relevant to this systematic review, a search was conducted by the researcher using three databases; PEDro, MEDLINE and SportDiscus. Date restrictions between 2015-2021 were placed on the search to ensure only current and relevant research was obtained. The search was also restricted to peer reviewed articles with full text available written in the English language. The search terms used were ‘Experimental studies’ AND ‘Obesity OR Obese’ AND ‘Adults OR Men OR Women’ AND ‘High intensity training OR High intensity interval training OR HIIT’ NOT ‘Children’ NOT ‘Adolescents’. Once the search was completed, each relevant study obtained was assessed by the researcher using the inclusion and exclusion criteria for this systematic review. 

Eligibility Criteria 
The search for relevant studies to be used within this systematic review was conducted using a specific eligibility criteria laid out by the researcher of this review. There were a number of factors which must have been met for the research studies to be considered for use within this review. Including: (1) The study was conducted within the last 6 years, (2) The article must be written in the English language, (3) The article must be available in full text, (4) The article must be peer reviewed, (5) Participants could be male or female, (6) Participants must be aged 18 or over, (7) Participants must have a BMI >25kg/m2 , (8) The study must be a randomised controlled trial, (9) The study must involve HIIT as an exercise intervention, (10) The study must have a control or comparator group, (11) The study must include outcome measures such as cardiometabolic factors, cardiorespiratory fitness indicators or adherence to exercise programme. A PRISMA flow diagram (Moher et al., 2009) has been used within this review to determine which studies were eligible for use and demonstrates why studies were excluded. This is shown below in figure 1. 

Figure 1. PRISMA flow diagram (Moher et al., 2009) showing the steps taken to identify relevant studies for data synthesis in this review.
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Method for the Assessment of Study Quality 
The secondary aim of this systematic review was to assess the quality of the current research studies within this area of the literature. To conduct this assessment, the Physiotherapy Evidence Database (PEDro) scale (Cashin and McAuley, 2020). The PEDro scale is an 11 item system where studies are marked YES or NO subject to whether the criteria is met. Points 2-11 of the system are scored either 1 for YES or 0 for NO providing an overall score for each study out of 10 points. A score of 0-4 is considered poor, 4-5 points is classed as fair, 6-8 points is said to be good and 8-10 is classified as optimal (Cashin and McAuley, 2020). This review is not based around physiotherapy interventions; however, it was decided that the PEDro scale was applicable to this review as the trials involved centred around exercise interventions and therefore, had similar requirements with those used in physiotherapy. 

Results 
The search of the literature conducted for this review obtained a total of 189 studies from the three databases which were used. Following the screening of all of the studies, a total of 10 studies were shown to meet the eligibility criteria and were included within the review. A total of 306 participants were included. The participants included both males and females and the total age range of the subjects was 18-70 years. The mean BMI of the subjects in the studies of this review ranged from 25.8kg/m2 to 39.6kg/m2. The wide range of participants and the inclusion of both males and females allowed the exploration of findings which were applicable to the majority of the population of obese adults rather than more specific groups. 

All of the studies included in this review were randomised controlled trials which included at least one HIIT exercise intervention. Two of the studies compared a HIIT exercise programme with a no exercise control group alone, six of the studies compared a HIIT exercise programme with a MICT exercise programme as well as a no exercise control group, whilst two of the studies compared two different HIIT with each other as well as a no exercise control group. 


(Boukabous et al., 2019)(Chin et al., 2020) (Fisher et al., 2015) (Gerosa-Neto et al., 2019) (Hematinafar, Fathi and Ziaaldini, 2020) (Poon et al., 2020)(Smith-Ryan et al., 2016) (Vella, Taylor and Drummer, 2017)(Zhang et al., 2017)(Reljic et al., 2020)
	Author Table 1 Summary of the research studies examining the influence of HIIT exercise programmes in the weight management in obese adults.

	Title
	Study design
	Study aims 
	Study Participants
	Main Findings

	Boukabous et al (2019) 
	Low volume high intensity interval training versus moderate intensity continuous training on body composition, cardiometabolic profile and physical capacity in older women.
	RCT
	To compare the impact of 8 weeks of low volume HIIT with MICT on fat mass and cardiometabolic factors in older women with abdominal obesity. 
	40 women with abdominal obesity 

Age: 64.9 2.6 years
	HIIT did not improve body composition and maximal aerobic capacity in the obese older women. 

HIIT had a similar effect in improving the lipid profile and submaximal physical capacity and improving the estimated 10-year risk of developing cardiovascular disease as the MICT intervention. 

There was a similar compliance rate in both intervention groups and no dropouts occurred. 

	Chin et al (2020)
	Low frequency HIIT improves body composition and aerobic capacity in overweight or obese men. 
	RCT
	To compare the effects of different frequencies of HIIT: performed once per week, twice per week or three times per week with MICT performed three times per week and a no intervention control group on body composition in overweight and obese adults. 





	56 overweight or obese men 

Age: 22.8  3.1 years

BMI: 26.4  2.9 kg/m2 
 
	Aerobic capacity and percentage of fat free mass statistically significantly in all of the exercise intervention groups when compared with the control group. 

Statistically significant reductions in body fat mass were seen only in the HIIT groups when compared with the control after 4 weeks, with no statistically significant changes seen in the MICT group at 4 weeks. 

Statistically significant reductions in body fat mass were seen in all exercise groups when compared with the control after 8 weeks.  



	Fisher et al (2015)
	High intensity interval- vs Moderate intensity- training for improving cardiometabolic health in overweight or obese males. 
	RCT
	To determine whether HIIT produces similar effects to MIT on body composition, insulin sensitivity, blood pressure and cardiovascular fitness levels in overweight or obese young men. 
	28 overweight or obese men 

Age- 20  1.5 years 

BMI: 29.5  3.3 kg/m2
	Greater improvements in VO2peak were observed in MIT group compared to the HIIT group. 

Both groups showed improvements in body fat percentage, total cholesterol and insulin sensitivity.

	Gerosa-Neto et al (2019)
	High or moderate intensity training promotes change in cardiorespiratory fitness but not visceral fat in obese men.

	RCT 
	To compare the effects of two six week exercise programmes performed in different intensities but equal overall energy expenditure on factors such as blood pressure and VO2max.  
	32 obese adult men 

Age: 29.6  4.9 years 

BMI: 35.1  3.3 kg/m2
	HIIT and MICT reduced systolic blood pressure and were effective in improving cardiorespiratory fitness. 

No changes were seen in visceral and subcutaneous fat levels in both groups. 

	Hemmatinafar et al (2020)
	Effect of 8 weeks of HIIT on hepatic enzyme levels, lipid profile and body composition in overweight young men. 
	RCT

	To determine the effect of HIIT on the levels of enzymes involved in liver injury, lipid profile and body composition in overweight young men. 



	18 inactive, overweight men 

Age range: 20-30 years 

BMI- 25-30kg/m2 
	HIIT showed statistically significant decreases in the levels of enzymes involved in liver injury, cholesterol levels and BMI when compared with the control group. 






	Poon et al (2020)
	The effect of low volume high intensity interval training on cardiometabolic health and psychological responses in overweight/obese middle aged men. 
	RCT
	To compare the effects of low volume HIIT and higher volume MICT interventions on cardiometabolic factors and psychological responses in overweight/obese middle aged men. 
	24 overweight/obese men 

Age: 48.1 5.2 years

BMI: 25.8 2.3 kg/m2
	Both interventions showed significant improvements in cardiovascular fitness and fat loss percentage. 

No statistically significant differences were observed in blood pressure and cardiometabolic factors such as lipid profiles and fasting blood glucose levels. 

Both groups showed similar enjoyment and adherence levels to their respective training interventions. 

	Reljic et al (2020)
	Low-volume high-intensity interval training improves cardiometabolic health, work ability and well-being in severely obese individuals
	Randomised controlled trial (RCT)


	To determine whether a 12 week HIIT programme has an impact on weight loss, VO2max, cardiometabolic risk indices, body composition, work ability index, quality of life and perceived stress. 
	65 Obese individuals with sedentary occupations. 

Age:48.7 9.9 years
 
BMI: 39.6 7.1kg/m2
	The HIIT group showed larger mean body weight reduction than the control group.

The HIIT group showed statistically significant improvements in VO2max, waist circumference, mean arterial blood pressure, work ability index and quality of life. 

No statistically significant changes were observed within the control group. 









	Smith-Ryan et al (2016) 




























	Effects of high-intensity interval training on cardiometabolic risk factors in overweight/obese women. 
	RCT
	To evaluate the impact of two HIIT methods:10x 1 minute high intensity intervals at 90% VO2 peak, 1 minute recovery or 5 x 2 minute high intensity intervals at 80-100% VO2 peak, 1 minute recovery, on cardiorespiratory fitness, blood lipid levels and body composition when compared with a control group in overweight/obese women. 
	30 overweight/
obese women 

Age: 18-55 years 

BMI: 32.0  6.0 kg/m2
	Both HIIT interventions were effective in decreasing fat mass and improving exercise tolerance.

There were no significant differences between the two intervention groups with 
regards to VO2 peak, body composition or fasting blood lipid levels. 

	Vella et al (2017)
	High intensity interval and moderate intensity continuous training elicit similar enjoyment and adherence levels in overweight and obese adults. 
	RCT
	To determine whether HIIT and MICT are associated with enjoyment and exercise adherence and to establish the effects each intervention has on low density lipoprortein (LDL) cholesterol levels, VO2 peak and interleukin-6 and C-reactive protein levels in obese, young adults. 
	17 obese adults 

Age: 18-44 years 


	Adherence to HIIT was similar to that of MICT and enjoyment levels were high throughout the intervention. 

HIIT showed greater improvements in LDL levels and VO2 peak levels when compared with the MICT intervention. 

	Zhang et al (2017)
	Comparable effects of high intensity interval training and prolonged continuous exercise training on abdominal visceral fat reduction in obese young women. 
	RCT 
	To compare the effect of 12 week programmes of either HIIT, a prolonged moderate intensity continuous training (MICT) or no intervention on aspects such as visceral fat in obese young women.    
	52 obese young women

Age range: 18-22 years

BMI: >25kg/m2 
	Both MICT and HIIT produced statistically significant reductions in fat mass of the whole body as well as visceral fat. 

Neither group was more superior in eliminating body fat. 

Higher training volume was only associated with higher visceral fat reduction in the MICT group but no difference in the HIIT group with increasing volume. 





Four studies showed that HIIT exercise programmes did not improve outcomes such as body composition, VO2max , visceral and subcutaneous fat levels, blood pressure and blood lipid profiles.  Conversely, six of the studies showed that HIIT was equally as effective as MICT exercise on cardiorespiratory fitness, blood lipid profiles, fat free mass reduction, total cholesterol levels or systolic blood pressure; with three of the studies in this review identifying similar enjoyment and adherence levels between both HIIT and MICT exercise interventions.  A study by Vella et al (2017) displayed greater improvements in LDL cholesterol levels and VO2 peak when compared with the MICT intervention. One study by Chin et al (2020) identified body fat reduction in the HIIT group after 4 weeks with no reduction seen in the MICT at this stage.  Two studies also observed statistically significant  improvements in aspects including BMI, VO2max, mean arterial blood pressure and total cholesterol levels when compared with the control group of the study. Another finding of two of the studies was that increases in the volume of the HIIT exercise had no further effect on the influence of the intervention on fat mass  reduction,  VO2 peak, body composition and fasting blood lipid levels.  

As previously mentioned, the PEDro scale was used to determine the quality of the studies used within this systematic review. The table below shows the results of the PEDro scale assessment for each study. 


	AuthorTable 2 The PEDro scale assessment of study quality (Cashin and McAuley, 2020).  

	Boukabous et al (2019)
	Chin et al (2020)
	Fisher 
et al (2015)
	Gerosa-Neto et al (2019)
	Hemmatinafar et al (2020)
	Poon et al (2020)
	Reljic et al (2020)
	Smith-Ryan et al (2016)
	Vella et al (2017)
	Zhang et al (2017)
	

	Eligibility criteria specified
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	Subjects were randomly allocated into groups
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	Allocation was concealed
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	

	The groups were similar at baseline regarding the most important prognostic indicators
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	There was blinding of all subjects
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	

	There was blinding of all therapists who administered therapy
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	

	There was blinding of all assessors who measured at least one key outcome
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	Yes
	

	Measures of at least one key outcome were obtained from more than 85% of the subjects initially allocated to groups
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	

	All subjects where outcome measures were available received the treatment or control condition as allocated or where this was not the case data for at least one key outcome was analysed by intention to treat
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	The results of between group statistical comparisons are reported for at least one key outcome
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	The study provides both point measures and measured of variability for at least one key outcome
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	Total score
	6
	6
	6
	6
	5
	6
	 7
	6
	6
	    7
	







Nine of the studies within the review were classified as a good quality on the PEDro scale. One study by Hemmatinafar et al (2020) was of a lower quality with a score of 5 meaning it is classed as fair on the PEDro scale (Cashin and McAuley, 2020). Due to the nature of the interventions, blinding of the subjects and researchers is not possible and therefore, it can be said that ‘optimal’ classifications cannot be reached in this type of study.

Discussion 
There is evidence within the literature supporting HIIT as an effective exercise intervention in obesity management, with several studies observing improvements in factors associated with obesity within the HIIT intervention groups (Chin et al., 2020; Fisher et al., 2015; Gerosa-Neto et al., 2019; Hemmatinafar et al., 2020; Reljic et al., 2020; Smith-Ryan et al., 2016; Vella et al., 2017; Zhang et al., 2017). This is in-line with previous findings from systematic reviews regarding the effectiveness of HIIT as an intervention in obesity management (Wewege et al., 2017) and therefore provides some backing to previous suggestion that HIIT can be an effective intervention within the management of obesity. 

HIIT was also shown to be effective in improving cardiorespiratory measures such as VO2 max and VO2 peak within some of the studies of this review (Poon et al., 2020; Reljic et al., 2020; Smith-Ryan et al., 2016; Vella et al., 2017). These findings suggest HIIT is effective in improving aerobic fitness levels within obese adults. As obesity is a risk factor for the development of various severe health conditions (Pi-Sunyer, 2003), this is an important finding due to the association between improved cardiorespiratory fitness levels and reduced risk of conditions such as coronary heart disease (LaMonte et al., 2000). 

When compared with other exercise interventions such as MICT, one study showed that HIIT was more effective in body fat reduction four weeks into the exercise programmes (Chin et al., 2020). The results of another study also suggest HIIT was more effective in reducing LDL levels and increasing VO2 peak than the MICT intervention (Vella et al., 2017). As well as this, in many of the studies HIIT was observed to be equally as effective as MICT interventions in the factors including cardiorespiratory measures, body fat mass reduction and improvements in blood pressure (Boukabous et al., 2019; Gerosa-Neto et al., 2019; Poon et al., 2020; Smith-Ryan et al., 2016; Zhang et al., 2017). There is clearly a large amount of evidence suggesting that HIIT exercise programmes can be equally and, in some instances, more effective than other exercise modalities such as MICT in relation to the improvement of some cardiometabolic and cardiorespiratory factors associated with obesity. 

Despite the evidence to suggest HIIT is equally or more effective than MICT in the management of obesity, there are also studies which suggest HIIT is ineffective or less effective than MICT in relation to some outcomes of this review. For example, greater improvements were seen in VO2 peak within the MICT intervention group in the study conducted by Fisher et al. (2015). Also, one study found that HIIT did not elicit any improvements in body composition and maximal aerobic capacity within obese older women (Boukabous et al., 2019). No changes within the levels of visceral and subcutaneous fat were observed within both the MICT and the HIIT groups in a study which involved a group of 32 obese men (Gerosa-Neto et al., 2019). These findings cast some doubt on the effectiveness of HIIT and its proposed use over other exercise interventions such as MICT for the management of obesity in adults. 
Time constraints and the difficulty of scheduling exercise around busy lifestyles have been proposed as key barriers to exercise participation within adult populations (Aaltonen et al., 2012). Consequently, HIIT has been proposed as a time efficient alternative to more traditional aerobic training methods such as MICT (Thum et al., 2017). Two studies in this review found that increasing the volume of HIIT within the exercise programme had no further effect on the benefits obtained from the training intervention (Smith-Ryan et al., 2016; Zhang et al., 2017). These findings support the idea that HIIT is a suitable alternative to more time consuming aerobic exercise methods, with less time needed to produce desirable outcomes within obese adult populations. 

Some of the most important factors in the overall effectiveness of exercise interventions in the management of obesity are adherence to the prescribed exercise programme and enjoyment levels associated with undertaking the intervention (Aaltonen et al., 2012). Three of the studies within the review analysed the adherence and enjoyment levels associated with the exercise interventions. All three studies found equal levels of adherence and enjoyment within the HIIT groups with those of the MICT groups (Boukabous et al., 2019; Poon et al., 2020; Vella et al., 2017). This provides some counter argument to suggestions that the extremely vigorous and sometimes complex HIIT methods may not be appropriate or appealing for obese populations (Shiraev and Barclay, 2012).

Limitations 
There was a total of 306 participants within the 10 studies included in this systematic review. This is a small sample size spread across the 10 studies and therefore, the results obtained in each of the studies may not be fully representative of the wider population of obese adults. This review was also confined to obese adult populations with an age range of 18-70 years. Due to this restriction on age range, the results are not expressive of the effects of HIIT interventions on obesity in children and adolescent populations. The quality of the majority of the studies used within this review were classified as good on the PEDro scale, however, due to the nature of the interventions, it is impossible to obtain studies of optimal quality. Therefore, bias cannot be truly eliminated through conventional methods such as blinding of both the researcher and the participants. This may have had some impact on the results obtained within each of the studies.   

Practical applications 
There is some evidence to suggest that HIIT is an effective exercise intervention in the management of obesity in adult populations, however, there is some ambiguity in the literature with some studies identifying HIIT as a less effective intervention than other methods such as MICT. It can be said that individuals with busy lifestyles may benefit from the inclusion of HIIT exercise programmes as the evidence suggests low volume HIIT is as effective as higher volume HIIT and MICT in some instances. HIIT could be implemented as part of a wider approach including other interventions such as dietary control which are also crucial in the management of obesity (Makris and Foster, 2011). Future studies should focus on larger sample sizes and strive for the highest quality research to reduce the ambiguity in the effectiveness of HIIT as an intervention for obesity.

Conclusion 
There is some evidence that HIIT is an effective exercise method in the management of obesity in adults and may provide a time efficient option for inidividuals with busy lifestyles. Some doubt remains over the true effectiveness of HIIT, when compared with more traditional exercise such as MICT due to small sample populations and sub optimal research quality. Therefore, future studies should focus on larger populations and strive for the highest quality research possible to attempt to reduce the ambiguity in the literature in the effectiveness of HIIT. 
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