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ABSTRACT
Musculoskeletal disorders are connected to external and internal factors.
External conditions in the military environment are characterized with a high
physical load and psychological load. Internal factors are connect to individual health capacity, anthropometric characteristics, posture and foot state
or the deviation from the standard. The pain is a common subjective sign of
musculoskeletal pathology. The pain symptoms could be the initial symptom
of musculoskeletal pathology which is an important cause of morbidity in
the military service [6, 7]. The nature of the musculoskeletal problems suggests that a combination of ergonomic and individual/organizational intrinsic
and extrinsic factors are associated with the military environment. We have
provided for the analysis of cadets of the national Defence Academy in the
period 2013–2014 the anthropometric parameters, the calculation of the body
fat range according to the Guidelines of WHO and the data of the standardized Nordic Questionnaire for the Analysis Musculoskeletal Symptoms. The
analysis of the average value of the body mass index fixed differences between
the respondents’ groups. The assessment of the range of the body mass index
revealed that the number of the individuals related to the overweight problems increased with the age about 1.5 times. Evaluations of the body fat range
have shown that the number of the individuals with the healthy assessment of
the body fat range decreased about two times with the age. Military training
conditions with the combination of the intrinsic (individual) factors form the
risk for musculoskeletal disorders. The most common problematic areas of
pain are the lower back region, the hip joint region, the knee joint region, but
the largest problem is the combined pain for the lower back and the knee joint
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region. The analysis of anthropometric parameters and evaluation of data
Questionnaire for Analysis Musculoskeletal Symptoms may be important to
provide preventive measures to reduce the risk of musculoskeletal disorders
linked to a specific job and the treatment at the early stage where the combination of the extrinsic factors condition and intrinsic factors is present.
Keywords: anthropometric characteristics of the military personnel, posture
assessment of the military personnel

INTRODUCTION
Musculoskeletal disorders are connected to external and internal factors.
External conditions in the military environment are characterized with a high
physical load and a psychological load. Physical endurance for the military
personnel is checked up annually by standardized physical tests (cross country
race 3000m, push-up tests and a sit-ups test). Internal factors are connected
to individual health capacity, anthropometric characteristics, posture and foot
state or the deviation from the standard. The pain is a common subjective
sign of musculoskeletal pathology [8]. The pain symptoms could be the initial
symptom of musculoskeletal pathology which is an important cause of morbidity in the military service [5, 6, 9]. Finnish [11, 12] Norwegian, Swedish
[2], Danish Defence Force [5, 6], the US Army [1, 3] epidemiological studies
have shown that pain symptoms are important for physically active conscripts,
a significant number of training days is lost due to musculoskeletal disorders.
The most important pain areas are those of lumbar spine (cervical and lumbar portion), and lower extremities. The nature of the musculoskeletal problems suggests that a combination of ergonomic and individual/organizational
intrinsic and extrinsic factors associated to the military environment as well as
psychosocial factors may play a role in the development, exacerbation and the
maintenance of work disability in the military population Often musculoskeletal pain affects the daily activities of the patient.

MATERIAL AND METHODS
We have provided for the analysis of cadets of the national Defence Academy
in the period 2013–2014 the anthropometric parameters, the calculation of the
body fat range according to the Guidelines of the WHO [4] and the data of the
standardized Nordic Questionnaire for the Analysis of Musculoskeletal Symptoms [7]. There were four groups of respondents: the 1st experimental group

88 | L. Pļaviņa, S. Umbraško

included 1st year cadets (2013) in the age of 19–21 years, n=35; the 2nd experimental group included the 1st year cadets (2014) in the age of 19–21 years,
n=34; the 3rd experimental group included the 4th year cadets (2014) in the
age of 21–30, (n=16), the 4th experimental group included the 5th year cadets
(2014) in the age of 23–28 years, n=15. The foot and the posture statements
were analysed in the Anthropology Laboratory of the Institute of Anatomy
and Anthropology of Riga Stradins University for one group of cadets (the 4th
experimental group for 5th year cadets (2014).

RESULTS AND DISCUSSION
The military person should have a high physical fitness level and health capacity of the standard level. Cadets of the National Defence Academy have passed
through recruiting procedures to the National Armed Forces that include various check-up – control stages: the health capacity evaluation according to the
regulation, physical tests. The studies in the National Defence Academy are
characterized with a high physical load, an intensive training process. We provide the assessment of the anthropometric characteristics in the 1st group of
cadets in the 1st year (2013). The average Body Mass Index (BMI) in the 1st
group was 24.9±0.4. For the 57.1% of cadets the BMI value corresponded to
the standard level ( 18.0–24.9), but for 34.3% of the cadets the BMI value were
in the interval of overweight (25.0–29.9) and for the 8.6% of cadets the BMI
value is above 30 that related to the obese range (Figure 1). We have calculated
the body fat range for the cadets of the 1st year (2013) and revealed the fact
that 77.1% of cadets have the evaluation of the healthy body fat range, but
17.1% of respondents of the 1st experimental group had the evaluation over
the fat range. The 5.7% of the 1st year cadets have the body fat range that corresponded to the obese range (Figure 2). According to our data for 1/5 of the
cadets in the 1st year (2013) the body fat range was above the standard level
that increased the risk of the health problems, musculoskeletal disorders. The
analysis of musculoskeletal symptoms according to the standardized Nordic
Questionnaire for the 1st year cadets (2013) revealed that more than 80% of
respondents in the 1st group (N=35, 2013) have musculoskeletal troubles (Figure 3). The pain in the low back region (62.1%) was the principal problem in
that group. The second expressed musculoskeletal symptom region was the
knees region (37.8%). The pain symptoms combined in the lower back region,
the hip joint and the knee joint. The isolated pain disorders in the lower back
region were had by 20% of respondents, but combined pain symptoms in the
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lower back region and in the knee joint pointed out 34.3% of respondents; the
combined pain symptoms in the lower back region and the hip joint were had
by 8.54% of cadets and 5.7% have the combined pain in the lower back region,
the hip joint, the knee joint.
The evaluation of the anthropometric data in the 2nd group for the 1st year
cadets (2014) show the same situation concerning the anthropometric characteristics (Figure 1). The average value of the Body Mass Index is 25.0±0.4.
The 64.7% of the 1st year cadets (2014) have the BMI in the standard interval
from 18.0–24.9. The data of the BMI for 35.3% of cadets were in the interval
from 25.0 till 29.9 that related to the overweight problems. The 2.9% of the 1st
year cadets (2014) have the obese range that is two times than in the previous group (the1st group of cadets the 1st year (2013). The body fat range for
91.2% of cadets in the 2nd group corresponds to the healthy range, but 11.8%
of cadets have fixed problems of fat (Figure 2). The assessment of the questionnaire data concerning the musculoskeletal symptoms for the 2nd group of
cadets (n=34, 2014) revealed that musculoskeletal pain symptoms are found in
75% of respondents. The 39.4% of respondents have troubles in the lower back,
30.3% in the shoulder region and 27.3% in the knee region. The isolated pain
in the lower back region was in 17.6% of cadets (Figure 3), but combined pain
disorders are had by 17.6% of cadets, only some of the cadets, have combined
pain in the lower back region and the hip joint (2.9%) and the combined pain
in three regions (lower back, hip joint and knee joint).
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Figure 1. Body mass index distribution in the experimental groups of cadets of NDA.
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Figure 2. Body fat range distribution in the experimental groups of cadets of NDA.

The analysis of anthropometric characteristics in the 3rd group for 5th year
cadets (2014) allows us to calculate the Body Mass Index, its average value in
the 3rd experimental group was 26.4±0.8 (Figure 1). The number of cadets with
the BMI value corresponding to the standard interval (18.0–24.9) of healthy
is more than two times less – 26.7% than in the 1st and 2nd experimental
groups. We pay attention to the increasing the number of the cadets (53.5%)
with the BMI value including the interval of overweight (25.0–29.9). More than
two times higher is the number of cadets (18.7%) who had the BMI above 30.
The assessment of the data of body fat revealed that for 46.7% of the 5th year
cadets (2014) corresponded to the healthy range, but in the 3rd experimental group there are fat problems for 40.0% cadets and the obese problems for
13.3% of cadets (Figure 2). The analysis the data of the questionnaire concerning the musculoskeletal symptoms has shown that for 88% cadets of the 5th
year (n=17, 2014) exist pain symptoms that are related to the musculoskeletal
pathology. The main problematic regions were: the lower back (52.9%), then
the knee region (58.8%) and the shoulder region (47.1%). The isolated pain in
the lower back region pointed out by 13.3% of cadets, but the combined pain
disorders are had by 13.3% of cadets, only some of the cadets have combined
pain in the lower back region, and the hip joint and 13.3% of the cadets have
the combined pain in the lower back region and the knee joint. The combined
pain in three regions (lower back, hip joint and knee joint) is a problem for
6.6% ( Figure 3). The assessment of the morphology and functional characteristics of the foot for the 5th year cadets (the experimental group No3) revealed
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that 26. 7% of respondents have deviation from the standard foot characteristics for one foot, and for the other respondents (73.3%) foot pathology for both
feet is expressed. There were no cadets with morphological characteristics of
the foot in that experimental group. Dysfunctions of the foot are connected to
the musculoskeletal disorders and initiate the musculoskeletal pathology.
The assessment of anthropometric data in the 4th group for the 4th year
cadets (2014) has shown that the average value of the Body Mass Index was
25.3±0.5. Half of the cadets (50%) have the BMI value that corresponded to
the standard level (18.0–24.9) – the norm and the other part of cadets of the
4th experimental group (50%) expressed overweight problems (Figure 1). The
evaluation of the body fat range has shown that for 56.2% of the 4th year cadets
(2014) corresponded to the healthy range, but in the 4th experimental group
there are fat problems for 37.6% cadets and the obese problems for 6.2% of
cadets (Figure 2).
The main problematic regions were: the lower back (50.0%), then the knee
region (75%) and the shoulder region (25%). The isolated pain in the lower
back region was pointed out by 6.2% of cadets, but combined pain disorders
are had by 37.5% of cadets, only some of the cadets have combined pain in the
lower back region knee joint (Figure 3).
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Figure 3. Pain symptoms of musculoskeletal disorders distribution in the experimental
groups of cadets of NDA.
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CONCLUSION
1. The analysis of the average value of the Body Mass Index did not reveal
differences between the respondents of experimental groups. But at the
same time the assessment of the range of the Body Mass Index has shown
that the number of the individuals that related to the overweight problems
increased with the age. The number of cadets with overweight problems in
the 1st and the 2nd experimental group was 34.3 (1st group) and 35.3 (2nd
group), but in the 3rd and the 4th experimental group the number of the
individuals with the overweight problems increased about 1.5 times – 53.5%
(3rd group) and 50% (4th group).
2. The evaluation of the body fat range revealed that the healthy body fat range
is had by 77.1% (1st group) and 91.2% (2nd group), but in the 3rd and the
4th experimental groups the number of individuals with the healthy assessment of body fat range decreased about two times – 46.7% (3rd group) and
56.2% (4th group)
3. Military training conditions in combination with the intrinsic (individual)
factors form the risk for musculoskeletal disorders. Respondents in all
experimental groups pointed out pain in the lower back region, the hip
joint region, the knee joint region, but the largest problem is combined with
the pain for the lower back and the knee joint region that was expressed by
respondents in all the experiment groups from 17.6 to the 37.5%.
4. The analysis of anthropometric parameters and the evaluation of the data
with the Questionnaire for the Analysis Musculoskeletal Symptoms may be
important to provide preventive measures to reduce the risk of musculoskeletal disorders linked to the specific job and the treatment at the early
stage where the combination of the extrinsic factors condition and intrinsic
factors is present.
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