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Abstract

"A Field Study to Calculate Energy Expenditure for Different
Running Distances Based on Selected Physiological Indicators"
Researcher Supervised by

Ahmed Yakdhan Saleh Prof. Dr. Mohammed T. Al Husaen Aga
1447 AH 2025AD

Understanding the mechanisms of energy expenditure sin the human body is a
core focus in the study of exercise physiology and physical performance. The efficiency
of converting chemical energy (from food) into mechanical energy (movement) is
closely tied to the degree of biological systems’ adaptation to the demands of physical
activity. As exercise intensity and duration vary, the contribution of metabolic
pathways (aerobic and anaerobic) to energy supply also changes, presenting
methodological challenges in accurately measuring energy expenditure—especially in
high-intensity, short-duration activities (High-Intensity Training, HIT). Measuring
energy expenditure in such activities (e.g., sprinting) is methodologically challenging
due to the dominance of anaerobic metabolic pathways, which traditional methods (like
oxygen consumption measurement) cannot evaluate precisely. This limitation stems
from the inability of VO2 measurement alone to explain the rapid energy transfer via
glucose breakdown and lactate production.

The present study aims to:

e Identify values of selected physiological variables during running over different
distances.

e Examine differences in energy expenditure before and after including blood lactate
measurements in the calculation of Total Energy Expenditure (TEE) over different
running distances.

e Determine the percentage contribution of each of: oxygen consumption during
effort (VO-), oxygen debt (EPOC), and blood lactate concentration to total energy
expenditure (TEE) across running distances.

e Identify differences in physiological variables between different distances during
physical effort.

e Identify differences in physiological variables between distances during the
recovery phase.

e Examine the relationship between energy expenditure and physiological variables
during effort phases over different running distances.

Participants were selected from university sprinters in Nineveh Province.

The sample included 11 runners aged 19-22 years. Homogeneity was ensured in data



(height, age, body mass, and physiological variables). The sample performed running
tests over distances of 100, 400, and 3000 meters on an outdoor track under
environmental conditions (24-26 °C, 40% humidity), individually and with 48 hours of
rest between sessions to ensure recovery. Metabolic data were collected using a portable
gas analysis device (Cosmed K5), and blood lactate concentrations were measured via
capillary blood samples. Total energy expenditure was calculated using Scott’s (2006)
equation, which accounts for aerobic energy contributions during exercise and recovery
as well as anaerobic energy from lactate accumulation. Data were statistically analyzed
using SPSS V26.

Results revealed significant differences in the components of energy
expenditure across distances (P < 0.001):

e For 100m, anaerobic pathways dominated, with contributions from oxygen
(8.57%), EPOC (68.87%), and lactate (22.56%).

e For 400 m, a mixed aerobic—anaerobic pattern appeared (16.78% oxygen, 53.04%
EPOC, 30.17% lactate).

e For 3000 m, acrobic energy predominated (68.00% oxygen, 25.96% EPOC, 6.04%
lactate).

During recovery, there were no statistically significant differences in most
physiological variables between distances (P > 0.05), except for heart rate (P = 0.004),
which differed between 100 m and both 400 m and 3000 m.

The relationship between energy expenditure and physiological variables was non-

significant for 100 m but showed significant correlations for several variables at 400 m

and 3000 m, reflecting differences in these associations based on distance intensity and

exercise nature.

Based on these results, the researcher concluded:

1. Variation in energy expenditure patterns by distance:

e 100 m: Dominance of anaerobic pathways with high EPOC and lactate contribution,
low oxygen consumption.

e 400 m: A mixed energy pattern combining aerobic and anaerobic systems.

e 3000m: Predominance of aerobic metabolism with heavy reliance on oxygen
consumption.

o Statistical values confirmed the importance of anaerobic systems in short, high-
intensity efforts, with a decreasing role over longer distances.

2. Importance of using multiple indicators:

o Lactate measurements are complementary and essential alongside oxygen

consumption, particularly for assessing anaerobic activities.
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