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ABSTRACT
Anthropometric data reflect the quality of life, high working capacities and
potentiality of individual creative abilities. The physical working and physical
fitness capacities depend on physical health, physical development level, physical activity and healthy lifestyle. The aim of the paper is to evaluate the principal anthropometric characteristics, levels of physical activity and sports tests
results in a group of cadets. We assessed the principal anthropometric characteristics (height, body mass) as well the anthropometric indices (body mass
index) of cadets of the National Defence Academy in their 1st year of study and
in the same group of cadets after three years, in their 4th year of study. We provided a questionnaire for the cadets in the study group concerning their physical activity and analysed the data of the standardized Nordic Questionnaire
about Musculoskeletal Symptoms. The average values of the main anthropometric characteristics of the respondents in the 1st year of study were the following: height – 180.4±1.3 cm and body mass – 79.5±1.7 kg. After three years,
we fixed the changes of body mass in the examined group: in 53% of cadets,
the body mass had increased by more than two kg, but in 47% of respondents, body mass had remained at the same level. The average data in the study
group of the 4th year students were: height 181.2±1.3 cm and body mass –
81.3±2.5 kg. Physical fitness is an indispensable part in the daily routine of
each cadet. Physical fitness characterizes an individual’s cardiorespiratory
status, muscular strength and endurance as well as velocity and coordination.
The fitness level of a person determines the results of the annual sports tests
(sit-ups, push-ups and cross-country race). The results were stable for 68% of
respondents. We also included the questions related to musculoskeletal symptoms (pain). Musculoskeletal pain symptoms have an impact on each individual’s physical fitness level. The physical activity levels in the respondents’
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group were high. They were closely associated with physical fitness, 76% of
the respondents showed high results in annual physical fitness tests.
Keywords: anthropometric characteristics of students; physical activity of students; harmful habits; physical development of students

INTRODUCTION
Physical fitness characterizes an individual’s cardiorespiratory status, muscular
strength and endurance as well as velocity and coordination that comprise characteristic morphological and functional properties and provide an individual
physical activity level [1, 2, 6, 9]. Physical activity is closely associated with
physical fitness and is an indispensable part of the daily routine of the military personnel [4, 5, 7]. The fitness level of the military personnel determines
the quality of performance of official duties [3, 8, 10, 11]; therefore, the military personnel annually pass three kinds of sports tests (3000 m cross-country
race, push-up tests and sit-up tests). The ability to perform these sports tests
depends on the individual’s physical fitness level, muscular strength capacity
and physical endurance [12, 13, 14].
The aim our study was to determine the changes of the main anthropometric characteristics in a cadets’ group of the National Defence academy in
their first and fourth years of study.

MATERIAL AND METHODS
We have assessed the principal anthropometric characteristics (height, body
mass) as well the anthropometric indices (body mass index) of a cadets’ group
(n=21) of the National Defence Academy in their 1st and 4th years of study. We
provided a questionnaire for the cadets concerning their physical activity [15].
We analysed the data of the standardized Nordic Questionnaire about Musculoskeletal Symptoms [8] in the study group.

RESULTS AND DISCUSSION
We determined the main anthropometric characteristics of the subjects in
their 1st year of study. The average height was 180.4±1.3 cm and body mass –
79.5±1.7 kg. The body mass value of the examined group of 1st year cadets
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varied from 70kg to 100kg. The body mass 42.8% of subjects was in the interval
from 66kg to 75 kg; 38.1% of cadets in the examined group had a body mass
value in the interval of 76–85 kg, and 19.1% of subjects had a body mass value
above 86 kg (Fig. 1).
The average values of height after three years, in the subjects’ 4th year of
study, were 181.2±1.3 cm and body mass – 81.3±2.5 kg. The proportion of
subjects whose body mass was between 66 kg and 75 kg slightly increased to
47.6%, the number of cadets whose body mass was in the interval of 76–85 kg
decreased to 23.8%, but the number of respondents whose body mass was
above 86 kg increased to 28.6%. The body mass of 52.4% of cadets increased
by more than two kg in the period from 2013 till 2016, but in 9.5% of cadets
the body mass values were stable. The body mass values decreased in 38.1% of
the subjects. The body height of cadets in the 4th year varied from 173 cm to
192 cm. The body height of 61.9% cadets was in the interval between 171 cm
and 180 cm, the body height of 3.3% of cadets was in the interval between
181 cm and 190 cm, and 4.7% of cadets had a body height value above 191 cm.
We subdivided the body mass index values (BMI) of the examined 1st year
cadets’ group into three intervals: the standard level of BMI from 20.0 to 25.0;
10% overweight when the BMI level was from 25.0 to 28.0; 20% overweight
when BMI level was from 28.0 to 30.0 (Fig. 2). 61.9% of subjects in the 1st year
cadets’ group had the BMI value at the standard level that corresponds to the
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Figure 1. Distribution of cadets (%) according to body mass values.
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Figure 2. Distribution of cadets (%) according to body mass index values.

interval 20.0–25.00. The assessment the BMI of the rest the examined 1st year
cadets’ group revealed that 38.1% of cadets were 10% overweight.
The assessment of BMI after three years showed that the proportion of 4th
year cadets with the standard level of BMI was stable (61.9%), but the proportion of 4th year cadets with 10% of overweight was 23.8%, and the proportion
of 4th year cadets with 20% overweight comprised 14.3%.
The cadets’ physical fitness was evaluated according to the results of annual
physical tests. Physical training and testing of physical fitness and preparedness is a compulsory part of the study program. Assessment the complex of
standard physical tests (push-ups, sit-ups and country cross-race – 3000 m
for males) was performed by the sport instructors. The results were equated to
points with differential approach according to the age of the individual (in age
subgroups). 76.2% of cadets of the 1st year group showed results with distinction in the physical fitness tests. The proportion of individuals who got low
and moderate assessment in physical fitness tests in the 1st year subjects of the
examined group was 4.7%. After three years, the proportion of 4th year cadets
who had results with distinction in the physical fitness tests comprised 60%; the
proportion of cadets who had moderate and low assessment of physical fitness
tests results had arisen to 20% (Fig. 3). We evaluated physical tests results individually – the sports results of 62.5% of cadets in the examined group were
stable, but the results of 31.5 % of subjects had decreased.
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Figure 3. Distribution of cadets (%) into groups according to standard physical fitness tests
results.

We administered the standardized Nordic questionnaire for the analysis
musculoskeletal symptoms [8]. According to our results, the main problematic
regions indicated by the cadets in the fourth year were: the lower back (52%);
the knee region (28%); the neck region (32%), the hip region (20%) and the
foot region (16%). Some cadets had combined musculoskeletal disorders (pain
symptoms).

CONCLUSIONS
1. The changes in the average body mass in the group of subjects over three
years (2013–2016) were small – from 79.5±1.7 kg to 81.3±2.5 kg. The
proportion of cadets who had a body mass in the interval from 76 kg to
85 kg decreased by 14.3 percentage points, but the proportion of cadets
whose body mass was above 86 kg increased by 9.5 percentage points and
the proportion of cadets whose body mass was in the interval between 66
kg and 75 kg went up by 5 percentage points.
2. The individual body mass value increased by more than two kg in 52.4% of
cadets in the period from 2013 to 2016. The body mass values were stable
in 9.5% of the cadets, and the body mass value decreased in 38.1% of the
subjects. The share of cadets with body mass index values that indicated
20% of overweight rose to 14.3% during the three-year period.
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3. The cadets’ physical fitness was at a high level. Individual evaluation of
physical tests results revealed that sports results were stable in 62.5% of
cadets but in 31.5% of subjects sports tests results decreased.
4. Analysis of musculoskeletal symptoms revealed that the most problematic
regions for musculoskeletal pain in the examined group were the lower
back and the upper back, followed by the neck region and the foot. During
three years, the proportion of respondents with pain symptoms in the lower
back region increased by 28 percentage points; in the hip region – by 7.5
percentage points, and the proportion of cadets with pain symptoms in the
knee region decreased by 17.2 percentage points and in the foot region by
8.1 percentage points.
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