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The effect of a session of increasingly exhausting exercise on fat and
carbohydrate oxidation in obese men
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Extended Abstract

Introduction:

The present study demonstrated that a single session of incremental exercise to voluntary exhaustion
significantly increased both fat and carbohydrate oxidation. These findings suggest that acute exercise
may contribute to reducing cardiovascular risk factors, improving lipid metabolism, decreasing
insulin resistance, and enhancing glucose tolerance in sedentary individuals. Furthermore, exercise
may serve as an effective therapeutic strategy by promoting fat oxidation and improving overall
quality of life. The findings of this study may be useful for evaluating the metabolic fitness of
sedentary individuals and support the implementation of structured exercise programs to improve
substrate utilization. Future research should include larger and more diverse study populations, assess
dietary intake as a potential confounding factor, and investigate the effects of different exercise
intensities on substrate oxidation.

Methodology:

This study employed a quasi-experimental, single-group pretest—posttest design without a control
group due to the limited number of available participants. The study population consisted of
approximately 200 sedentary male students at Mohaghegh Ardabili University who met the inclusion
criteria and volunteered after a recruitment announcement. Initially, 20 participants were selected
using convenience sampling. During the study, five participants withdrew, resulting in a final sample
of 15 participants. All procedures were conducted in accordance with the ethical principles of the
Declaration of Helsinki. Before participation, all volunteers attended an orientation session,
completed written informed consent and health questionnaires, and received a detailed explanation
of the study protocol. The inclusion criteria were good general health, engagement in less than three
hours of physical activity per week, and no history of cardiovascular or respiratory disease.
Participants were informed of the study procedures, assured of the confidentiality of their personal
information, and advised that participation was voluntary and could be discontinued at any time
without penalty.

Experimental Procedure

Participants first completed the health and physical activity questionnaires and signed the informed
consent form. Anthropometric measurements, including height, body weight, and BMI, were
subsequently obtained. Before testing, participants completed a standardized warm-up consisting of
light jogging and dynamic stretching for approximately 10—15 minutes. Participants then performed
an individualized incremental treadmill exercise test until voluntary exhaustion. Oxygen uptake
(VO2) and carbon dioxide production (VCO:) were continuously measured using a metabolic gas
analysis system under laboratory conditions (temperature: 29.3°C, atmospheric pressure: 878.10 hPa,
relative humidity: 38%). The exercise protocol was adapted from the protocol developed by
Siahkouhian. Participants first exercised for 5—10 minutes until reaching approximately 70% of their
age-predicted maximum heart rate (220 — age). They maintained this workload for one minute, after
which treadmill speed increased by 2 km/h every minute until voluntary exhaustion, defined as the
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inability to maintain the required running speed despite verbal encouragement. Heart rate was
continuously monitored using a Polar heart rate monitor throughout the test. To familiarize
participants with the laboratory environment, each participant attended a familiarization session
before data collection. Participants were instructed to refrain from eating for at least two hours before
testing. Upon arrival at the laboratory, they rested quietly for 10 minutes while resting heart rate and
blood pressure were recorded. After the Polar heart rate transmitter was attached, participants
completed a standardized 10-minute warm-up consisting of light movements, jogging, and stretching
exercises. Respiratory gas exchange was measured using the Ganshorn Medizin metabolic gas
analysis system (Germany). Oxygen and carbon dioxide concentrations were continuously recorded
throughout the exercise protocol. Heart rate data were transmitted telemetrically and stored
electronically. Airflow measurements were obtained using a digital turbine flow meter calibrated
before each test with a 3-L calibration syringe according to the manufacturer's recommendations.

Results:

Anthropometric variables, including height, body weight, and BMI, were measured using
standardized procedures. Height was measured to the nearest 1 mm using a SECA wall-mounted
stadiometer, while body weight was measured three times using a calibrated SECA mechanical scale
with participants wearing light clothing and no shoes. The mean of the three measurements was used
for statistical analysis. Exercise heart rate was continuously monitored using a Polar heart rate
monitor. Data were analyzed using repeated-measures analysis of variance (ANOVA). When
significant effects were identified, Bonferroni-adjusted post hoc comparisons were performed. Prior
to statistical analysis, assumptions of normality, sphericity, and homogeneity of variance-covariance
matrices were evaluated. Statistical analyses were conducted using SPSS version 22, and graphical
illustrations were prepared using Microsoft Excel 2010. Statistical significance was established at p
<0.05.

Discussion:

The findings of the present study indicate that a single session of incremental exercise to voluntary
exhaustion significantly alters substrate utilization by increasing both fat and carbohydrate oxidation.
These results support previous evidence suggesting that acute exercise enhances metabolic flexibility
and may contribute to improved energy metabolism in sedentary individuals. Regular participation in
structured exercise programs may therefore help reduce cardiovascular risk factors, improve lipid
metabolism, decrease insulin resistance, and enhance glucose tolerance. In addition, increased fat
oxidation during exercise may represent an important physiological mechanism underlying the
beneficial effects of physical activity on body composition, metabolic health, and overall quality of
life. Further studies involving larger samples, different exercise modalities, and long-term
interventions are warranted to confirm these findings and clarify the underlying physiological
mechanisms.
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