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Introduction: In a healthy population, higher HbA1C levels, even within the normal range, are 
predictors of future coronary heart disease. Short-term high-intensity interval training (HIIT) 
program improves insulin sensitivity both in healthy and diabetic subjects according to small 
studies. The long-term effect of HIIT on glycemic parameters in healthy obese patients is 
unknown. The purpose of this study was to analyze the effects of a long-term intensive lifestyle 
intervention including HIIT on glycemic, cardiometabolic, and exercise parameters in patients 
with abdominal obesity. 
 
Methods: A retrospective analysis of prospectively collected data from 65 non-coronary patients 
(50 women; mean age: 52±9 years) with abdominal obesity was performed. They were enrolled 
in a standardized 9-month twice-to-thrice-weekly one-hour HIIT combined with Mediterranean 
diet counselling at the EPIC Centre (Montreal Heart Institute, Montreal, Canada). At baseline, 
fasting plasma glucose (FPG) was ≥7.0 mmol/L in 6 patients (group 1), 5.6-6.9 mmol/L in 19 
patients (group 2), and <5.6 mmol/L in 40 patients (group 3). Two patients were using oral anti-
diabetic agents, and none were using insulin. 
 
Results: After the 9-month program, 1 patient had FPG ≥7.0 mmol/L (83% reduction), and 14 
had FPG 5.6-6.9 mmol/L (26% reduction) (p<0.01 vs. baseline). Insulin resistance, defined as 
HOMA model for insulin resistance (HOMA-IR) ≥2.6, was present in 37 patients (57%) at 
baseline, compared to 27 patients (42%) at the end (p<0.001). Improvements in mean FPG (pre: 
5.5±1.0; post: 5.2±0.6 mmol/L, p<0.001) and HOMA-IR (pre: 3.6±2.6; post: 2.8±1.6, p=0.001) 
were observed, whereas HbA1C did not change significantly (pre: 5.7±0.5%; post: 5.6±0.4%, 
p=0.38). In patients from groups 1, 2 and 3, respectively, mean decreases in FPG were 1.8±0.8, 
0.5±0.5, and 0.0±0.4 mmol/L (p ANOVA <0.001). Mean decreases of HOMA-IR were 4.6±3.9, 
1.0±1.8, and 0.2±1.1 (p ANOVA <0.001). Mean decreases of HbA1C were 0.6±0.5%, 0.0±0.3%, 
and 0.0±0.3% (p ANOVA <0.001). Improvements of FPG (p=0.004) and HOMA-IR (p=0.001) 
were significantly higher in insulin resistant patients at baseline compared to insulin sensitive 
patients, but not improvements of HbA1C and of β-cell function (p=0.06 and p=0.26, 
respectively). Improvement of FPG was significantly higher in metabolically non-healthy obese 
compared to metabolically healthy obese (p=0.03), but not improvement of HbA1C, HOMA-IR, 
and β-cell function (p>0.05 each). Secondary outcomes of body mass, waist circumference, 
trunk fat mass, systolic blood pressure, and the maximal METs were all significantly improved 
(p>0.05 each). 
 
Discussion: Long-term HIIT associated with nutritional counselling on Mediterranean diet 
improves glycemic control parameters in patients with abdominal obesity, particularly in non-
metabolically healthy patients, insulin resistant patients, and patients with higher fasting plasma 
glucose. This is the first study to assess the effects of HIIT on glycemic control and 
cardiometabolic parameters in obese patients. Comparison with alternative modes of exercise, 
and the effects of long-term HIIT program on morbidity and mortality remain to be investigated. 
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