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Summary. The aim of this study was to assess the anthropometrical data and physical fitness
of soldiers according to the sociodemographic characteristics during one-year compulsory military
service. The height and weight of 197 soldiers were measured at the beginning and at the end of
their service, and body mass index was calculated. The physical fitness was evaluated using
index of ability on the basis of 2 km walking test. Conscripts from cities were taller than conscripts
from rural areas. At the beginning of the service every fifth was overweight (25< body mass index
<30 kg/m?) or obese (body mass index >30 kg/m?): 17.9% of conscripts from rural areas as well
as 17.6% from urban were overweight and 1.9% from rural as well as 1.1% from urban areas
were obese. A tendency that the weight of conscripts gradually increased with the level of education
was observed. There were no significant differences in index of ability according to the level of
soldiers’ education as well as place of residence. During one-year service the height of soldiers
did not change, however, their weight increased in average by 5.5+4.5 kg (p<0.01). The part of
overweight persons at the end of the service increased 2.3-fold. Physical fitness of soldiers after
one-year service significantly decreased compared with the beginning of the service. In order to
decrease the rate of overweight soldiers and to increase their physical fitness the health promotion

57

programs in Lithuanian Army are needed.

Introduction

Army personnel must be ready for rapid mobiliza-
tion as world conflicts increase in number and inten-
sity. All enlisted men who entered Lithuanian Army
as well as in other countries (1) acquired basic soldie-
ring skills in basic combat and individual training at
the battalion where they are appointed. The training
courses involved classroom instruction, motor skills
training, field exercises, marching, other various phy-
sical activities such as running, push-ups or sit-ups
and started immediately from the beginning of the ser-
vice. It is the time when recruits (conscripts) are mol-
ded into stronger, more disciplined individuals (2).
From the view of combat medics in Lithuania the
majority of soldiers had better physical appearance
due to the increased body weight at the end of one-
year compulsory military service compared with the
beginning. It is obvious that regular physical training
is related to the increase in muscular weight and per-
son’s physical fitness.

Some studies reported a trend toward increasing

overweight among military personnel that shows a
tendency among the general population (3). Other
studies revealed differences in conscripts weight
depending on the place of residence and socioecono-
mic class especially the level of education (4).

The aim of this study is to assess anthropometrical
data and physical fitness according to the sociodemo-
graphic characteristics of soldiers during one-year
compulsory military service. It is a part of the first
“Healthy Life Style” study performed in Lithuanian
Army.

Material and methods

Anthropometrical data of soldiers such as height,
weight, and body mass index were measured and
analyzed according to their sociodemographic cha-
racteristics — age, level of education and place of resi-
dence (rural or urban). The measurements were per-
formed at the beginning and at the end of one-year com-
pulsory military service. All 197 investigated soldiers,
aged 19-25 years old, served at the one of motoin-

Correspondence to L. Dregval, Institute for Biomedical Research, Kaunas University of Medicine, Eiveniu 4,
50009 Kaunas, Lithuania. E-mail: dregval@vector.kmu.lt



58 Liudmila Dregval, Ramuté Vaicaitiené

fantry battalion located in the central part of Lithuania.

The measures were done using calibrated measu-
ring appliances and standard methods of measuring.
The height of soldiers was measured in meters (m) by
height gauge and weight was assessed in kilograms
(kg) using the medical scales at the medical post of
military unit. All data of each soldier were registered
in a special form.

Body mass index (BMI) was calculated using the
formula: BMI = weight in kilograms divided by square
of height in meters (kg/m?). We considered BMI as
overweight when 25< BMI<30 kg/m?, and as obesity
when BMI>30 kg/m’.

The physical fitness of soldiers was evaluated by
using one of the main measurements of EUROFIT
test — the index of ability (IA) on the basis of the results
of soldier’s physical exercises — 2 km walking test
(5). IA was calculated (in scores) using the standard
formula: 420—(minx11.6+secx0.20+HBR*0.56+
BMIx2.6)-agex0.2, where min — time of 2 km walking
in minutes; sec — time of 2 km walking in seconds;
HBR — heart beating rate per minute at the end of
walking test, BMI — body mass index in kg/m’. In
order to evaluate the changes in physical fitness during
one-year service period we compared the IA data of
the same soldiers for whom this test was done at the
beginning and at the end of the service. The number
of those soldiers was 94.

Afterwards the data were processed using the
methods of mathematic statistics. All calculations
were performed with the software package Microsoft
Excel 2000 and SPSS 12 (Statistical Package for So-
cial Sciences). Differences between two means (Stu-
dent’s t-test and paired samples t-test) as well as two
proportions were regarded as significant when p-value
was <0.05 (two-sided tests were used).

Results
According to the Lithuanian military law the age
of conscripted young men is 19-25 years. The distri-

bution of studied conscripts by age is shown in Fig. 1.

The mean age of them was 20.8+1.3 (where 1.3 is
the standard deviation). The majority of obligatory
military service conscripts (81.8%) were 19-21 years
old. According to Mann-Whitney test there were no
differences in age of conscripts by place of residence
(p=0.22).

The data of height, weight, BMI and IA of sol-
diers were analyzed according to their sociodemo-
graphic characteristics. The distribution of conscripts
by education and place of residence is presented in
Table 1. The largest part of all studied conscripts has
finished 9 years of schooling and vocational school;
the least part has graduated from the university. In
urban areas there were more conscripts with higher
education (secondary and technical school, and uni-
versity) than in rural areas (3>=8.98, df=3, p=0.026).
It is obvious that conscripts with the university edu-
cation were older than conscripts with the lower edu-
cation (p<0.001).

At the beginning of the service the height of cons-
cripts ranged from 161 to 197 cm and the mean height
was 176.4+6.2 cm. The height of the majority of cons-
cripts (nearly 60%) was between 170 and 180 cm
(Fig. 2). The mean height of conscripts from rural
areas (175.4+5.9 cm) was lower than height of cons-
cripts from urban areas (177.7+£6.4 cm, p<0.01). There
were no significant differences in conscripts’ height
in different educational groups. A tendency that
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Fig. 1. The distribution of conscripts by age

Table 1. Distribution of conscripts according to sociodemographic characteristics

Cities Villages Total
Degree of education (n=91) (n=106) (n=197)
n (%) n (%) n (%)
Incomplete secondary school — less than 9 years of schooling 11 (12.1) | 20(18.9) | 31(15.7)
9 years of schooling and vocational school 54(59.3) | 73(68.8) | 127 (64.4)
Secondary and technical school 20 (22.0) 11 (10.4) | 31(15.8)
University 6 (6.6) 2(1.9) 8 (4.1)

x*=8.98, df=3, p=0.026.
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Fig. 2. The distribution of conscripts by height according to place of residence
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kg) and urban (72.3+8.7 kg) areas (Table 2). We ob-
served a tendency that the weight of conscripts gra-
dually increased with educational level and cons-
criptswith university education had the highest weight
(p>0.05).

After one-year service the height of soldiers did
not change (the mean value was 177.2+6.3 cm) and
soldiers from cities were taller than conscripts from
rural areas (178.4+6.7 cm and 176.2+5.9 cm, respec-
tively; p<0.05) as well as at the beginning of the
service.

The weight of soldiers during one-year service

Fig. 3. The distribution of conscripts by weight
according to place of residence

increased significantly (p<0.01) in average by 5.5+4.5
kg and the mean weight has reached 77.4+8.6 kg. No
differences were found in weight increase among rural
and urban soldiers: the increase was 5.8+4.3 kg and
5.3+4.7 kg, respectively.

At the beginning of the obligatory military service
period the mean BMI of conscripts was 22.9+2.5 (from
17.7 to 31.6 kg/m?). More than 70% of them had nor-

Table 2. Means of height (cm) and weight (kg) of conscripts by educational level and place of residence

Cities (n=91) Villages (n=106) Total (n=197)
Degree of education Height Weight Height Weight Height Weight
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Incomplete secondary school — | 177.6 (6.3) | 70.2(7.5) | 174.9(5.1) | 68.2(10.6) | 175.8(5.6) | 68.9(9.5)
less than 9 years of schooling
9 years of schooling and 177.4(6.2) | 71.3(8.2) | 175.7(6.1) | 71.6(9.2) | 176.4(6.2) | 71.5(8.8)
vocational school
Secondary and technical school | 177.2 (6.7) | 75.0(9.2) | 174.4(6.4) | 70.7(14.2) | 176.2(6.6) | 73.4 (11.3)
University 182.5(7.1) [76.7(11.8) | 172.7(1.2) | 73.3(6.7) | 180.0(7.5) | 75.8(10.4)

M — mean; SD — standard deviation.
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Table 3. Changes in BMI of soldiers during

the service

At the After
BMI, kg/m? beginning one year
% %
<20 9.6 1.1
20-24.99 71.1 56.6*
25-29.99 17.8 40.6*
>30 1.5 1.7

BMI — body mass index;
*p<0.05 compared with the beginning of service.

mal BMI between 20 and 25 kg/m?. BMI of every
tenth conscript was less than 20 kg/m? but every fifth
was overweight and 1.5% of all were obese (Table 3).
Thereby, overweight and obesity were observed for
19.3% of all conscripts: 17.9% from rural areas as
well as 17.6% from urban were overweight and 1.9%
from rural as well as 1.1% from urban areas were
obese. We indicated no significant differences in BMI
according to the education and place of residence. The
mean BMI of rural and urban conscripts were 23.0+£2.7
and 22.8+2.3 kg/m?, respectively.

After one-year service BMI of studied soldiers
significantly increased because of the rising weight
and the mean BMI reached 24.6+2.2 (p<0.001, the
power >0.99). The number of soldiers with normal
BMI has decreased and the part of overweight soldiers
increased 2.3-fold. In other words, the part of over-
weight soldiers increased by 22.8% compared with
conscripts. The rate of obese soldiers did not change
(Table 3).

The physical fitness of conscripts was evaluated
by using IA on the basis of the results of 2 km walking
test. The mean value of TA of all tested conscripts
was 120.1£19.7 (min=69 and max=167). Although

the number of soldiers for whom this test was done at
the beginning and at the end of the service was smaller
compared with those at the beginning, the mean age
and anthropometrical values of this group (n=94) did
not differ from the rest group of conscripts (n=103).
The mean age of 94 conscripts was 20.7+1.1 and their
mean BMI=23.142.6; the mean age and the mean BMI
of 103 conscripts were 20.8+1.5 and 22.8+2.4, res-
pectively (p>0.05). The distribution of conscripts by
IA according to education and place of residence is
presented in Table 4. There were no significant dif-
ferences in IA by education. We observed the signi-
ficant difference in IA among conscripts from cities
and villages only in university educational group,
however, the mean IA of conscripts from urban areas
was the same compared with that from rural areas.

After one-year service IA of soldiers significantly
decreased by 13.2+9.3 scores compared with 1A at
the beginning (p<0.001, the power >0.99) and the
mean IA value was 106.9+18.1 (109.9+17.6 from
urban and 104.4+18.4 from rural areas, p>0.05).

According to the IA data all studied conscripts at
the beginning of the service were divided into 3
groups. Conscripts with the lowest IA (EUROFIT test
as very bad, bad and moderate) were assigned to the
group 1 (IA=69-110, n=28). The group 2 included
conscripts with the IA as good (IA=111-130, n=39).
Conscripts with the highest IA (as very good, IA >130,
n=27) were assigned in the group 3. The mean 1A of
conscripts at the beginning of the service in those
groups was 97.2+11.1, 120.2+5.1, and 143.7£8.8,
respectively.

The mean BMI of conscripts in groups 1, 2, and 3
was 24.4+3.0, 23.542.3, and 21.442.0, respectively.
Hereby, the conscripts with the highest 1A (group 3)
had the lowest mean BMI compared with other groups
(p<0.001). BMI profile in different IA groups at the
beginning of the service is presented in Table 5.

Table 4. Means of index of ability (in scores) of conscripts by educational level and place of residence

Cities Villages Total

Degree of education (n=44) (n=50) (n=94)

M (SD) M (SD) M (SD)
Incomplete secondary school — less than 9 years of schooling | 122.0 (26.8)| 119.7 (21.9) | 120.6 (23.1)
9 years of schooling and vocational 121.6 (20.5)] 121.9(16.2) | 121.8 (18.1)
Secondary and technical school 107.0 (24.1)] 104.0 (30.1) | 105.7 (25.1)
University 118.2 (8.1) | 141.0 (10.0)* [ 122.8 (12.4)
Total 119.7 (20.9)| 120.5(18.8) | 120.1 (19.7)

M — mean; SD — standard deviation; *p<0.05 compared with cities.
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Table 5. Percent of conscripts with different BMI in three IA groups at the beginning and
after one-year service
At the beginning After one year
BMI, kg/m? Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
(n=28) (n=39) (n=27) (n=51) (n=32) (n=11)
% % % % % %
<20 7.1 5.1% 25.9 0 0 9.1
20-24.99 64.4 69.3 70.4 41.2% 68.7 81.8
Overweight (25< BMI <30) 21.4 25.6%* 3.7 54.9% 31.3 9.1
Obesity (BMI >30) 7.1 0 0 3.9 0 0
Total, % 100 100 100 100 100 100

BMI — body mass index; IA — index of ability; *p<0.05 compared with group 3.

After one-year service the part of overweight and
obese soldiers in IA groups greatly increased and the
part of soldiers with the lowest BMI decreased. The
mean weight of conscripts in IA group 1 during one-
year service increased by 5.6+5.1 kg, in the group 2 —
by 5.0+£4.1 kg and in the group 3 — by 5.4+4.9 kg.

Whereas the relationship between IA and BMI was
inversed, the important reason in decrease of [A after
one-year service could be an increase in soldiers’ BMI.

Discussion

The present paper is the first report describing the
changes in anthropometrical data and physical fitness
of soldiers in Lithuania during the military service.
The mean age of studied conscripts was 20.8+1.2 and
it was similar to the mean age of the USA Army Navy
recruits — 20.1£2.9 years (6). At the beginning of the
service the mean height of conscripts was 176.4+6.2
cm and no difference in height was observed after
one year. Of course, one-year period is a very short
time for a height change. Norway Statistics has pub-
lished data on the average height of conscripts since
1910. Over the last 30 years the average height of
conscripts has increased only 1 cm — in 2000 it was
179.7 cm (7).

Some sociodemographic differences in height of
the studied soldiers were observed. According to our
study data conscripts with the highest educational level
tended to be taller than others. The previous studies
reported analogous finding (8). We have noticed that
conscripts from urban areas (cities) were taller than
conscripts from rural areas. Polish study showed the
opposite data: conscripts from rural origin were, on
average, taller than conscripts from urban origin (4).

This study found that there were no significant
differences in conscripts’ weight compared different
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educational groups as well as conscripts from rural
and urban areas. We have observed a tendency that
the weight of conscripts gradually increased with the
level of education, so conscripts with the university
education had the highest weight. After one-year
service the weight of soldiers significantly increased
by 5.5 kg. In our opinion, the increase of soldiers
weight depends on a special military balanced diet,
healthy day regiment, and relevant physical activity
in the Army compared with the civil lifestyle. The
recent research project in the USA has showed that
even during 8 weeks of basic training special food
selection was in relation to gained weight of soldiers
).

BMI is more informative indicator than body
weight and in epidemiological studies is used in order
to evaluate the prevalence of overweight and obesity
among population. As it is well known, enlarged BMI
is one of the important risk factors of coronary heart
disease, hypertension, cancer, and other non-commu-
nicable diseases (10, 11). At the beginning of obli-
gatory military service period the mean BMI of cons-
cripts was 22.9+2.5 kg/m?, every fifth conscript was
overweight and 1.5% of all were obese. The part of
obese studied conscripts was similar to the appropriate
Lithuanian adult population: 1.8% of men aged 19—
24 were obese (12). Likewise, the average BMI among
Portuguese young males aged 20 years old was 22.5
kg/m? and 2.1% of them were obese. Furthermore, a
tendency of increase in schooling was noticed while
increasing BMI (13). Results obtained in the study of
US military service members indicated that mean BMI
was 25.2 kg/m? among active duty personnel (14).

According to our findings, at the end of obligatory
military service period (one year) a mean BMI of
soldiers significantly increased and the main reason
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was the increase in soldiers’ weight. After one-year
service the part of overweight soldiers increased more
than twice (from 17.8% to 40.6%).

The analysis of IA data at the end of service revea-
led the decrease in this indicator of physical fitness.
Looking for the causes of decrease of the IA we sug-
gested that the main reason should be associated with
the increase in weight and time of repeatable walking
test. It should be mentioned that physical training du-
ring the second part of one-year service in the Lithua-
nian Army is not so intensive as during basic military
training at the beginning of service (3 months). On
the other hand, some studies reported that the rise in
overweight among the military personnel is not ex-
plained by a decrease in physical activity (3, 15).

In order to reveal the deeper links between physical
fitness and anthropometrical data the further investi-
gations are needed.

Conclusions

1. The conscripts from cities were taller than the
conscripts from rural areas. There were no changes
observed in soldiers’ height during one-year service.

2. The weight of conscripts as well as their body
mass index has increased during one-year service. A
tendency that the weight of conscripts gradually in-
creased with the level of education was observed.

3. Physical fitness of soldiers after one-year service
significantly decreased compared with the beginning
of the service.

Lietuvos kareiviy antropometriniai duomenys ir fizinis pajégumas atsizvelgiant
| sociodemografines charakteristikas

Liudmila Dregval, Ramuté Vaicaitiené'
Kauno medicinos universiteto Biomedicininiy tyrimy institutas, 'Kardiologijos institutas

RaktaZodziai: tigis, kiino masés indeksas, fizinis pajégumas, i$§simokslinimas, gyvenamoji vieta.

Santrauka. Darbo tikslas. Ivertinti Lietuvos kareiviy antropometrinius duomenis ir fizinj pajéguma vieneriy
mety privalomosios tarnybos laikotarpiu atsizvelgiant i ju sociodemografines charakteristikas. Tyrime dalyvavo
197 kareiviai, kuriems tarnybos pradzioje ir pabaigoje, naudojant standarting matavimo metodika, buvo matuotas
ngis, svoris bei apskaifiuotas kiino masés indeksas. Fizinis pajégumas, susijes su sveikata, vertintas pagal
pajégumo indeksa, apskaifiuota naudojant 2 km ¢&jimo testo rodiklius. Tyrimo duomenimis, gyvenantys
miestuose Sauktiniai, buvo auksStesni negu gyvenantys kaimo vietovése. Kas penktam Sauktiniui nustatytas
padidéjes svoris: 17,9 proc. gyvenusiems kaimo vietovése ir 17,6 proc. gyvenusiems miestuose nustatytas
antsvoris (25< kiino masés indeksas <30 kg/m?) ir, atitinkamai — 1,9 ir 1,1 proc. buvo nutuke (kiino masés
indeksas >30 kg/m?). Uzfiksuota kareiviy svorio didéjimo tendencija didéjant ju iSsimokslinimui. Vertinant
pajégumo indeksa, atsizvelgiant i tiriamuyjy i§simokslinima bei gyvenamaja vieta, reikSmingy skirtumy nerasta.
Po mety tarnybos kareiviy tigis nepasikeité, o svoris padidéjo vidutiniskai 5,5+4,5 kg (p<0,01). Lyginant su
Sauktiniais, dalis kareiviy, kuriems nustatytas antsvoris, tarnybos pabaigoje jis padidéjo 2,3 karto. Didéjant
svoriui, zymiai sumazéjo kareiviy fizinis pajégumas. Kariy fizinis pajégumas yra vienas i$ kariuomenés kovinés
parengties vertinimo kriterijuy, todél ypac¢ svarbu diegti fizinio pajégumo stiprinimo ir sveikatos gerinimo
programas Lietuvos kariuomenéje.

Adresas susira$inéti: L. Dregval, KMU Biomedicininiy tyrimy institutas, Eiveniy 4, 50009 Kaunas
El. pastas: dregval@vector.kmu.lt
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