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Obesity, insulin resistance, and type 2 diabetes (T2D) are inseparably 
linked to one another, as over 80% of individuals with T2D are also 
classified as overweight or obese [1]. Furthermore, obesity- and T2D- 
related healthcare costs now exceed $150 billion dollars per year in the US 
alone [2].Thus, it is imperative to identify novel treatments that can reduce 
the prevalence of obesity, T2D, and associated adverse cardiometabolic 
health conditions. Exercise training is one treatment that has been 
clinically proven to delay and in many instances prevent adverse health 
conditions associated with chronic cardiometabolic diseases. However, it 
remains difficult for exercise physiologists and healthcare professionals 
to convince individuals to adhere to current exercise recommendations 
of at least 150 minutes/week of moderate-intensity or 75 minutes/week 
of vigorous-intensity aerobic exercise. Given that perceived ‘lack of time’ 
is the most common cited reason for participation in regular exercise 
[3], there is an urgent need to identify novel modes of exercise training 
that can provide cardiometabolic health benefits and improve exercise 
adherence.

Recent studies by our group [4] and others [5-7] have compared 
low volume, high intensity interval training (HIIT) (consisting of 20-
30 second sprints separated by recovery intervals) with traditional 
continuous moderate intensity training (MIT) programs (45-60 
minutes of continuous cycling at 55-65% VO2peak). These studies have 
demonstrated similar improvements in insulin sensitivity, % body fat, 
total blood cholesterol, triglycerides, and skeletal muscle mitochondrial 
content between the HIIT and MIT groups despite HIIT requiring ~25% 
of the overall time commitment as MIT [4-7]. For many years it was 
thought that exercise duration and total energy expenditure achieved 
during and after the exercise bout may be more important for improving 
many aspects of cardiometabolic health than exercise intensity [8,9], 
however emerging evidence suggest that HIIT may be as effective as MIT 
despite substantially lower energy expenditure[4,5].

While HIIT clearly provides a potent physiological stimulus for 
improving cardiometabolic health, there are many questions that remain. 
MIT has been shown to be the most effective mode of training to reduce 
fat mass, whereas resistance training is more effective for increasing lean 
body mass [10]. One of the issues when performing aerobic exercise alone 
for reducing body weight is the fact that there is a reduction in fat mass, 
however there is no change [10] or even a decrease in lean muscle tissue 
[11]. It has been widely accepted that lean muscle mass is important for 
regulating multiple metabolic processes, therefore it is critical to identify 
modes of exercise training that can result in loss of fat mass while also 
preserving lean mass or even building lean mass. We have previously 
demonstrated that HIIT can elicit up to a 60-fold increase in growth 

hormone that persists up to two hours during recovery [12]. Thus, HIIT 
appears to provide a potent anabolic response that is uniquely different 
than MIT, in which a catabolic response is observed. Future long term 
HIIT studies in obese individuals are needed to assess the effects of HIIT 
on changes in body composition.

The primary challenge health professionals face when determining 
the efficacy of exercise treatments is getting individuals to adhere to the 
exercise program. Adherence to exercise training is often thought to be 
reduced with higher exercise intensities [13], however more recent research 
using the low volume HIIT protocol has demonstrated greater enjoyment 
and adherence following HIIT as compared to MIT [14,15]. Thus, HIIT 
may be an effective mode of exercise that improves cardiometabolic health 
and possibly increase exercise adherence. Future long-term clinical trials 
should be conducted in multiple health populations to refine training 
duration and intensity in order to identify optimal doses to target specific 
health benefits.

References

1. Daousi C, Casson IF, Gill GV, MacFarlane IA, Wilding JP, et al. (2006) 
Prevalence of obesity in type 2 diabetes in secondary care: association 
with cardiovascular risk factors. Postgrad Med J 82: 280-284.

2. Russell GV, CWP, Nunley L (2011) Financial implications of obesity. 
Orthop Clin North Am 42: 123-127.

3. Bauman A, Owen N (1999) Physical activity of adult Australians: 
epidemiological evidence and potential strategies for health gain. J 
Sci Med Sport. 2: 30-41. 

4. Fisher G, Brown AW, Bohan Brown MM, Alcorn A, Noles C, et al. 
(2015) High Intensity Interval- vs Moderate Intensity- Training for 
Improving Cardiometabolic Health in Overweight or Obese Males: A 
Randomized Controlled Trial. PLoS One. 10: e0138853.

5. Gillen JB, Martin BJ, MacInnis MJ, Skelly LE, Tarnopolsky MA, et al. 
(2016) Twelve Weeks of Sprint Interval Training Improves Indices 
of Cardiometabolic Health Similar to Traditional Endurance Training 
despite a Five-Fold Lower Exercise Volume and Time Commitment. 
PLoS One 11: e0154075.

6. Little JP, Gillen JB, Percival ME, Safdar A, Tarnopolsky MA, et al. (1985) 
Low-volume high-intensity interval training reduces hyperglycemia 
and increases muscle mitochondrial capacity in patients with type 2 
diabetes. J Appl Physiol 111: 1554-1560.

7. Whyte LJ, Gill JM, Cathcart AJ (2010) Effect of 2 weeks of sprint 
interval training on health-related outcomes in sedentary overweight/
obese men. Metabolism 59: 1421-1428.

( ISSN 2380-5528 )

http://dx.doi.org/10.16966/2380-5528.e107
http://www.ncbi.nlm.nih.gov/pubmed/16597817
http://www.ncbi.nlm.nih.gov/pubmed/16597817
http://www.ncbi.nlm.nih.gov/pubmed/16597817
http://www.ncbi.nlm.nih.gov/pubmed/21095441
http://www.ncbi.nlm.nih.gov/pubmed/21095441
http://www.ncbi.nlm.nih.gov/pubmed/10331474
http://www.ncbi.nlm.nih.gov/pubmed/10331474
http://www.ncbi.nlm.nih.gov/pubmed/10331474
http://www.ncbi.nlm.nih.gov/pubmed/26489022
http://www.ncbi.nlm.nih.gov/pubmed/26489022
http://www.ncbi.nlm.nih.gov/pubmed/26489022
http://www.ncbi.nlm.nih.gov/pubmed/26489022
http://www.ncbi.nlm.nih.gov/pubmed/27115137
http://www.ncbi.nlm.nih.gov/pubmed/27115137
http://www.ncbi.nlm.nih.gov/pubmed/27115137
http://www.ncbi.nlm.nih.gov/pubmed/27115137
http://www.ncbi.nlm.nih.gov/pubmed/27115137
http://www.ncbi.nlm.nih.gov/pubmed/21868679
http://www.ncbi.nlm.nih.gov/pubmed/21868679
http://www.ncbi.nlm.nih.gov/pubmed/21868679
http://www.ncbi.nlm.nih.gov/pubmed/21868679
http://www.ncbi.nlm.nih.gov/pubmed/20153487
http://www.ncbi.nlm.nih.gov/pubmed/20153487
http://www.ncbi.nlm.nih.gov/pubmed/20153487


 
ForschenSci
O p e n  H U B  f o r  S c i e n t i f i c  R e s e a r c h

Citation: Fisher G (2016) A Role for High Intensity Interval Training (Hiit) for Improving Cardiometabolic Health Outcomes. Obes Open Access 2(2): doi 
http://dx.doi.org/10.16966/2380-5528.e107

Open Access

2

8. Houmard JA, Tanner CJ, Slentz CA, Duscha BD, McCartney JS, et al. 
(1985) Effect of the volume and intensity of exercise training on insulin 
sensitivity. J Appl Physiol 96: 101-106.

9. Kraus WE, Houmard JA, Duscha BD, Knetzger KJ, Wharton MB, et 
al. (2002) Effects of the amount and intensity of exercise on plasma 
lipoproteins. N Engl J Med 347: 1483-1492.

10. Willis LH, Slentz CA, Bateman LA, Shields AT, Piner LW, et al. 
(1985) Effects of aerobic and/or resistance training on body mass 
and fat mass in overweight or obese adults. J Appl Physiol 113: 
1831-1837.

11. Avila JJ, Gutierres JA, Sheehy ME, Lofgren IE, Delmonico MJ, (2010) 
Effect of moderate intensity resistance training during weight loss 
on body composition and physical performance in overweight older 
adults. Eur J Appl Physiol 109: 517-525.

12. Foster EB, Fisher G, Sartin JL, Elsasser TH, Wu G, et al. (2012) Acute 
regulation of IGF-I by alterations in post-exercise macronutrients. 
Amino Acids. 42: 1405-1416.

13. Ekkekakis P (2009) Let them roam free? Physiological and 
psychological evidence for the potential of self-selected exercise 
intensity in public health. Sports Med 39: 857-888.

14. Jung ME, Bourne JE, Little JP (2014) Where does HIT fit? An 
examination of the affective response to high-intensity intervals 
in comparison to continuous moderate- and continuous vigorous-
intensity exercise in the exercise intensity-affect continuum. PLoS 
One 9: e114541.

15. Jung ME, Bourne JE, Beauchamp MR, Robinson E, Little JP (2015) 
High-intensity interval training as an efficacious alternative to 
moderate-intensity continuous training for adults with prediabetes. J 
Diabetes Res 2015: 1-9.

5

http://dx.doi.org/10.16966/2380-5528.e107
http://www.ncbi.nlm.nih.gov/pubmed/12972442
http://www.ncbi.nlm.nih.gov/pubmed/12972442
http://www.ncbi.nlm.nih.gov/pubmed/12972442
http://www.ncbi.nlm.nih.gov/pubmed/12421890
http://www.ncbi.nlm.nih.gov/pubmed/12421890
http://www.ncbi.nlm.nih.gov/pubmed/12421890
http://www.ncbi.nlm.nih.gov/pubmed/23019316
http://www.ncbi.nlm.nih.gov/pubmed/23019316
http://www.ncbi.nlm.nih.gov/pubmed/23019316
http://www.ncbi.nlm.nih.gov/pubmed/23019316
http://www.ncbi.nlm.nih.gov/pubmed/20169360
http://www.ncbi.nlm.nih.gov/pubmed/20169360
http://www.ncbi.nlm.nih.gov/pubmed/20169360
http://www.ncbi.nlm.nih.gov/pubmed/20169360
http://www.ncbi.nlm.nih.gov/pubmed/21293890
http://www.ncbi.nlm.nih.gov/pubmed/21293890
http://www.ncbi.nlm.nih.gov/pubmed/21293890
http://www.ncbi.nlm.nih.gov/pubmed/19757863
http://www.ncbi.nlm.nih.gov/pubmed/19757863
http://www.ncbi.nlm.nih.gov/pubmed/19757863
http://www.ncbi.nlm.nih.gov/pubmed/25486273
http://www.ncbi.nlm.nih.gov/pubmed/25486273
http://www.ncbi.nlm.nih.gov/pubmed/25486273
http://www.ncbi.nlm.nih.gov/pubmed/25486273
http://www.ncbi.nlm.nih.gov/pubmed/25486273
http://www.hindawi.com/journals/jdr/2015/191595/
http://www.hindawi.com/journals/jdr/2015/191595/
http://www.hindawi.com/journals/jdr/2015/191595/
http://www.hindawi.com/journals/jdr/2015/191595/

	Title
	Corresponding author
	References

