Research Paper

The Effect of Six Weeks of High-Intensity Interval Training in Cold
Temperature on Insulin Resistance Index and Serum Leptin in Obese Men

Ahmad Shahsavari !, Amir Khosravi **, Nasser Behpoor 3

Received: June 02, 2025 Revised: August 09, 2025 Accepted: August 09, 2025

"PhD student in Exercise Physiology, Department of Exercise Physiology, Bo.c. , Islamic Azad

University, Borujerd, Iran.

2 Assistant Professor, Department of Physical Education and Sports, Faculty of Humanities, Ayatollah Boroujerdi
University, Borujerd, Iran. . "Corresponding Author: Amir Khosravi . Email: stu_khosravil @yahoo.com

3 Associate professor of sport science faculty, Razi university, Kermanshah, Iran




Extended Abstract

Introduction and State of Problem
ver the past three decades, global obesity rates have quadrupled, and
projections estimate that by 2030 approximately 38% of adults will be
overweight and 20% will be obese. In Iran, about 22.7% of adults are
overweight and 59.3% are either overweight or obese, with 15.3% of men
and 29.8% of women classified as obese. Insulin plays a pivotal role in
regulating leptin, and a bidirectional relationship exists between these two
hormones. Insulin increases leptin gene expression and secretion, while leptin can regulate
insulin sensitivity by reducing its secretion. Leptin resistance, common in obesity, is associated
with increased insulin resistance, both contributing to metabolic dysregulation and related
diseases such as type 2 diabetes and cardiovascular conditions. High-intensity interval training
(HIIT) has gained popularity due to its time efficiency and superior metabolic benefits
compared to traditional training, including greater fat loss, improved insulin sensitivity, and
enhanced glucose transport. However, little is known about the combined effect of HIIT and
environmental temperature on leptin and insulin resistance in obese men.

Methodology

Over the past three decades, global obesity rates have quadrupled, and projections estimate that
by 2030 approximately 38% of adults will be overweight and 20% will be obese. In Iran, about
22.7% of adults are overweight and 59.3% are either overweight or obese, with 15.3% of men
and 29.8% of women classified as obese. Insulin plays a pivotal role in regulating leptin, and a
bidirectional relationship exists between these two hormones. Insulin increases leptin gene
expression and secretion, while leptin can regulate insulin sensitivity by reducing its secretion.
Leptin resistance, common in obesity, is associated with increased insulin resistance, both
contributing to metabolic dysregulation and related diseases such as type 2 diabetes and
cardiovascular conditions. High-intensity interval training (HIIT) has gained popularity due to
its time efficiency and superior metabolic benefits compared to traditional training, including
greater fat loss, improved insulin sensitivity, and enhanced glucose transport. However, little is
known about the combined effect of HIIT and environmental temperature on leptin and insulin
resistance in obese men.

Results

Post-intervention analysis revealed that in the TR10 group, six weeks of HIIT in cold conditions
resulted in significant reductions in serum leptin (P = 0.04), fasting insulin (P = 0.039), fasting
glucose (P = 0.034), body weight (P = 0.042), and body fat percentage (P = 0.016). No
significant changes in these parameters were observed in the other groups, including TR22.
Moreover, in the TR10 group, reductions in body fat percentage were significantly correlated
with decreases in leptin (P = 0.031) and insulin (P = 0.039) levels. Across all groups, there were
no statistically significant changes in HOMA-IR.

Discussion and Conclusion

The findings of this study indicate that performing HIIT in a cold environment produces more
pronounced reductions in serum leptin levels compared to performing the same training at
normal room temperature in young obese men. While HIIT under both temperature conditions
did not significantly alter HOMA-IR, the observed decreases in leptin and insulin were closely
associated with reductions in body fat percentage. These results suggest that environmental
temperature may act as a physiological modifier, enhancing certain metabolic adaptations to
HIIT in obese individuals. Incorporating environmental temperature manipulation into exercise



with obesity-related metabolic dysregulation.

This research is the first to investigate the synergistic effect of of Six Weeks of High-Intensity Interval
Training in Cold Temperature on Insulin Resistance Index and Serum Leptin in Obese Men.

Findings are limited by the use of serum biomarkers without direct measures of capillary density.
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