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Introduction: This study aimed to compare the effects of moderate-intensity
continuous training and high-intensity interval training combined with a calorie-
restricted diet on resting metabolic rate and lipid profile in overweight and obese
individuals with type 2 diabetes.

Methods: In a randomized controlled trial, 42 overweight or obese adults with type
2 diabetes were randomly assigned to one of three groups: moderate-intensity
continuous training (CT), high-intensity interval training (IT), or control. Both CT
(55-65% of heart rate reserve) and IT (1-minute intervals at 85-90% of heart rate
reserve alternated with 1 minute of active recovery at 40-45%) were performed three
days per week for 12 weeks. During the intervention, all participants followed a
calorie-restricted diet providing a 20% energy deficit. Body composition, resting
metabolic rate (measured via indirect calorimetry), and blood lipid profiles were
assessed before and 48 hours after the final training session. Data were analyzed
using one-way ANOVA and Tukey’s post hoc test at a significance level of p < 0.05.

Results: Both CT and IT significantly reduced body weight, body mass index,
triglycerides, and total cholesterol (p < 0.05). However, neither training modality had
a significant effect on resting metabolic rate, low-density lipoprotein (LDL), or high-
density lipoprotein (HDL) compared to the control group (p > 0.05). No significant
differences were observed between the two exercise groups (CT vs. IT) in any of the
measured variables (p > 0.05).

Conclusion: These findings suggest that the total energy expenditure of exercise may
be more important than exercise intensity for weight loss and improvement of
metabolic profiles in sedentary, overweight individuals with type 2 diabetes. High-
intensity interval training appears to be as effective as moderate-intensity continuous
training when matched for caloric expenditure but completed in a shorter time and
with lower exercise volume.
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Extended Abstract

Introduction

Type 2 diabetes mellitus (T2DM) is one of the most
widespread metabolic disorders globally, accounting for
over 90% of all diabetes cases. Obesity is a well-
established independent risk factor for insulin resistance
and the onset of T2DM. Although pharmacological
therapies are commonly employed to manage the
condition, lifestyle interventions, particularly structured
physical activity and calorie-restricted diets, remain
fundamental in treating obesity-related metabolic
disorders. Recent studies have suggested that
manipulating exercise intensity may influence resting
energy expenditure (REE) and lipid profiles, although
findings in this area remain inconsistent and
inconclusive. This study aimed to compare the effects of
two isocaloric aerobic training modalities, high-
intensity interval training (HIIT) and moderate-intensity
continuous training (MICT), combined with a calorie-
restricted diet on REE and lipid profiles in overweight
and obese individuals with T2DM.

Methods

In a 12-week randomized controlled trial, 50
participants with T2DM were randomly assigned to one
of three groups: HIT (n = 17), MICT (n = 17), and a
non-intervention control group (n = 16). Both
experimental groups received a calorie-restricted diet
(20% reduction in daily caloric intake) designed
according to the American Diabetes Association
guidelines. Exercise sessions were held three times per
week, with caloric expenditure matched across
protocols (~300-350 kcal/session). REE was measured
using indirect calorimetry (MetaMax 3B, Cortex), and
lipid profile parameters including triglycerides, total
cholesterol, LDL, and HDL were assessed pre- and post-
intervention. Statistical analyses were conducted using
SPSS v26, employing ANOVA, Tukey’s post hoc tests,
and paired t-tests with a significance threshold set at p <
0.05.

Results

Both HIIT and MICT protocols significantly decreased
body weight, body fat mass, body mass index (BMI),
triglycerides, and total cholesterol compared to the
control group (p < 0.01). However, there were no
significant differences between HIIT and MICT in any
of the outcome variables. Moreover, neither intervention
produced significant changes in REE (p > 0.05), nor
were significant intergroup differences observed in
HDL and LDL levels.

Conclusion

Twelve weeks of isocaloric aerobic training (HIIT or
MICT) combined with a calorie-restricted diet
effectively improved lipid profiles and reduced body
weight in overweight and obese individuals with T2DM.
However, neither modality significantly affected resting
energy expenditure. These findings suggest that, in the
early stages of exercise intervention for sedentary
diabetic patients, total energy expenditure during
activity may be more critical than exercise intensity per
se for metabolic improvements. Notably, HIIT provided
comparable benefits to MICT in a shorter time,
highlighting its potential as a time-efficient strategy for
this population. Further long-term studies are needed to
determine whether higher training intensities yield
superior outcomes.
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