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Abstract

Monitoring the physical condition of the population is necessary for the prevention and
promotion of health through physical culture, and its widespread implementation requires
methodological, organizational, economic and information support. The difficulty of resolving
this issue is associated with a number of problems - the lack of a concept for the content and
economic justification of the monitoring system; differences in the physical condition of
different population groups; the emergence of new works that expand the capabilities of the
survey. This paper discusses methods for monitoring the physical condition of a person and
suggests options for improving the existing system.
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Introduction

Physical fitness includes physical activity and physical fitness. Physical fitness and physical
activity should be considered different but complementary aspects of physical fitness. While
physical activity is an important factor in determining fitness, genetics plays an even more
important role. However, genetics may be more important in determining a person's highest
level of fitness and less important in determining the fitness of a sedentary person (eg,
overweight), and bed rest can significantly reduce fitness regardless of genotype

The purpose of this article is to evaluate current methods for monitoring physical health in
different populations and recommend further steps to improve such measurements to improve
our understanding of population-level physical health outcomes. Physical activity is defined as
any body movement produced by skeletal muscle contraction that significantly increases
energy expenditure. Physical activity is the only portion of total energy expenditure that can
vary significantly between individuals, from less than 10% in sedentary individuals to more
than 80% in extremely active individuals. Physical activity is defined by duration, frequency,
intensity and type and depends on various areas such as work, transport, housekeeping and
gardening, sports and exercise, and general leisure time. The most commonly assessed areas of
physical activity are work and leisure and commuting.

Instruments for measuring physical activity must be valid and reliable, and suitable for use in
large populations. Any proposed instrument should first be tested against the gold standard or,

&) webofjournals.com/index.php/1

Licensed under a Creative Commons
Attribution 4.0 International License.




1ot

Inderscience Research f[

&) webofjournals.com/index.php/1

Web of Teachers

s

/%

Volume 2, Issue 4, April - 2024 ISSN (E): 2938-379X

less optimally, assessed against other instruments thought to be related to physical activity (eg,
fitness test, metabolic parameters).

Pedometers. Pedometers are easy to install and wear, and are an inexpensive means of counting
steps. There are a large number of pedometers on the market, and some models may be more
reliable than others at counting steps in different conditions. Pedometers greatly underestimate
physical activity as an energy expenditure, even in studies where cycling is not part of the
physical activity, but they are suitable for monitoring campaigns and other interaction-based
changes over time.

Heart rate monitoring. Heart rate monitoring is based on the assumption of a linear relationship
between heart rate and oxygen consumption during moderate to vigorous activity. At rest and
during low-intensity activities, the relationship is not linear and depends on mood, temperature
and diet. Heart rate depends on a person's fitness, and a reliable estimate depends on individual
calibration based on knowledge of maximum and resting heart rates, or better yet, direct
measurement of oxygen consumption.

Accelerometers. Accelerometers measure movements in one, two, or three planes using various
transducers and microprocessors. The devices are small and easy to carry, and the units of
measurement (counts per minute) quantify the magnitude and direction of accelerations. New
models are equipped with memory that can store data for every minute or every 10 seconds,
allowing you to analyze short bursts of activity. In addition, data can be stored for up to 200
days. There are problems associated with the use of accelerometers. The output signal is
frequency dependent due to an electronic filter that is used to filter out noise. This is of
particular importance for children, whose step frequency depends on the child's age, which
creates some difficulties when comparing the activity of different age groups. Another
downside is that the accelerometer's power levels off as speed increases above 10 km/h.
However, the time spent running at speeds greater than 10 km/h is limited during normal
physical activity, and this problem is not as significant in epidemiological studies. Moreover,
accelerometers cannot record physical activities without acceleration, such as rowing, cycling,
skating and hill climbing. Accelerometers also cannot record isometric muscle contraction
during muscular work under external force, such as lifting, carrying, and pushing. Cycling is a
quantitative issue in some countries. The problem of converting counts per minute into energy
consumption has not yet been resolved, since different activities with the same energy
consumption display different results on the monitor.

To determine the physical fitness of large populations, it is recommended to measure several
components: physical activity, cardiorespiratory fitness, muscle strength and muscle endurance
[3]. They represent fundamentally different aspects of physical health, but to study the
development and monitor the physical condition of the population it is necessary to measure
all aspects in detail. Self-report measures of physical activity may be biased and misclassified,
but we can only obtain information about areas of physical activity through questionnaires or
interviews. In addition, only self-report is appropriate when physical performance is required
over an extended period.

In this regard, there is a need for questionnaires that have been tested and well validated and
allow international comparisons between different study populations. Objective measures
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provide accurate and valid estimates, but they tend to vary widely across different populations.
Therefore, there continues to be a need to develop objective methods that are more reliable and
easier to administer in large study groups. A combined heart rate and accelerometer method
appears promising.
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