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Abstract

Background/Aim. Obesity is currently considered to be the
most frequent metabolic disease worldwide, not only in devel-
oped but also in developing countries. The aim of this work was
to describe the development of health status in soldiers of the
Armed Forces of the Czech Republic (ACR) and to emphasize
the markers of non-communicable diseases. Our study describes
the anthropometric and biochemical parameters of a large group
of Czech Army professional soldiers. Data were obtained over a
period of 11 years. Methods. During the monitored period,
from 1999 to 2009, militaty physicians carried out on the average
6,360 examinations on professional soldiers per year and moni-
tored their health and nutritional status with the aim of prevent-
ing the risk factors of non-communicable diseases. These exami-
nations are compulsory for all professional soldiers at the age of
25, 30, 33, and 306 years. From the age of 39, these examinations
are carried out every year till the end of their career. Besides tak-
ing personal histories and carrying out standard physical exami-
nations, blood was taken for biochemical examination. The fol-
lowing anthropometric parameters were monitored: body consti-
tution using body mass index (BMI) and waist circumference.
Our study describes only part of the data concerning anthro-
pomettic and biochemical parameters of professional soldiers
which were obtained over a petiod of 11 years. Results. Average
BMI values in men were in the overweight range (26.5-27
kg/m?). Average values of waist circumference, however, ranged
from 91.9 cm to 93.4 cm. Between the first and the last year of
monitoring a statistically significant decrease in these values rang-

ing from 93.4 £ 9.8 cm to 92.7 £ 9.5 cm (p < 0.001) was ob-
Apstrakt

Uvod/Cilj. Gojaznost se smatra najucestalijim metabolickim obo-
lienjem u svetu, ne samo u razvijenim, ve¢ i u zemljama u razvoju.
Cilj ove studije bio je da se analizira stanje zdravlja vojnika oruza-
nih snaga Republike Ceske (Ammed Forces of the Czech Republic —
ACR) i da se ukaZe na markere nezaraznih bolesti. Ova studija opi-
suje antropometrijske i biohemijske parametre velike grupe profe-

served. All monitored anthropometric parameters in female pro-
fessional soldiers were within normal limits. During the moni-
tored period the proportion of overweight men gradually in-
creased from 52% to 57.1% (p < 0.001). There were no statisti-
cally significant changes in the prevalence of obesity in men (12—
15%). Average glycaemia levels were within normal range in both
men and women. A statistically significant decrease in these lev-
els, howevet, was obsetved in men (from 5.1 + 0.9 mmol/L to
4.8 £ 0.7 mmol/L (p <0.001) and in women (from 4.9 + 0.6
mmol/L to 4.6 £ 0.6 mmol/L (p < 0.001). Concerning the lipid
profile in men, a significant decrease in average values of total
cholesterol, triglycerides and LDL cholesterol was obsetrved,
from 5.5 £ 1.1 mmol/L to 5.1 £ 1.0 mmol/L (» < 0.001), from
2.0 £ 1.6 mmol/L to 1.6 £ 1.2 mmol/L (p < 0.001) and from
34+ 1.1 mmol/L to 3.2 £ 0.9 mmol/L (p < 0.001), respectively.
Conclusion. During the monitored period only one-third of
military professionals had normal body weight. More favorable
situation was in female professional soldiers, two-thirds of them
had normal body weight during the monitored period. Addition-
ally, the increase in the number of individuals with BMI values in
the overweight range was observed. Although the number of
overweight soldiers was overestimated as a result of the inclusion
of individuals with increased body weight due to well-developed
musculature, the number of overweight and obese soldiers is still
high.

Key words:
overweight; obesity; military personnel; prevalence;
czech republic.

sionalnih vojnika Vojske Ceske. Podaci su dobijeni tokom 11-
godisnjeg perioda. Metode. Tokom navedenog perioda (1999—
2009), vojni lekari vrsili su prosecno 6 360 pregleda profesionalnih
vojnika godisnje i pratili stanje njihovog zdravlja i uhranjenosti radi
sprecavanja faktora tizika od nezaraznih bolesti. Ti pregledi su
obavezni za sve profesionalne vojnike stare 25, 30, 33 i 36 godina.
Od 39. godine starosti ti pregledi se vrse svake godine, do kraja ka-
rijere. Osim uzimanja licne anamneze i sprovodenja standardnih fi-
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zikalnih pregleda, uzima se i krv za biohemijske analize. Kontroli-
sani su slede¢i antropometrijski parametri: grada tela pomocu in-
deksa telesne mase (body mass indexx — BMI) 1 obima struka. Ova
studija obuhvatila je samo jedan deo podataka o antropometrijskim
i biohemijskim parametrima profesionalnih vojnika prikupljenih
tokom 11 godina. Rezultati. Prose¢ne vrednosti BMI za muskarce
bile su u opsegu prekomerne tezine (26,5-27 kg/m?). Prosecne
vrednosti za obim struka, medutim, bile su od 91,9 cm do 93,4 cm.
Izmedu prve i poslednje godine pracenja, statisticki znacajan pad
ovih vrednosti kretao se od 93,4 £ 9,8 cm do 92,7 £9,5 cm (p <
0,001). Svi posmatrani antropometrijski parametri kod Zzenskih
profesionalnih vojnika bili su u granicama normale. U navedenom
petiodu proporcija gojaznih muskaraca postepeno je rasla od 52%
do 57,1% (p < 0,001). Nije bilo statisticki znacajne promene preva-
lencije gojaznosti muskaraca (12—15%). Prosecne glikemijske vred-
nosti bile su u opsegu normalnih i za muskarce i za Zene. Statisticki
znacajan pad tih nivoa, medutim, ustanovljen je kod muskaraca (od
5,1 £0,9 mmol/L do 4,8 £ 0,7 mmol/L) (p <0,001) i kod Zena

4,9 £ 0,6 mmol/I. do 4,6 £ 0,6 mmol/I) (p < 0,001). Sto se tice
lipidnog profila muskaraca, zapazen je znacajan pad prosecnih vre-
dnosti ukupnog holesterola, triglicerida i LDL holesterola (od
5,5 = 1,1 mmol/L do 5,1 + 1,0 mmol/L) (» < 0,001), od 2,0 = 1,6
mmol/L do 1,6 = 1,2 mmol/L) (p < 0,001) i od 3,4 + 1,1 mmol/L
do 3,2 £ 0,9 mmol/L (p < 0,001), redom. Zakljuéak. Tokom pe-
tioda posmatranja samo je 1/3 vojnih profesionalaca imala nor-
malnu telesnu masu. Mnogo povoljnija situacija bila je kod zenskih
profesionalnih vojnika, te je 2/3 njih imalo normalnu telesnu masu
tokom perioda pracenja. Osim toga, primecen je rast broja osoba
sa vrednostima BMI izvan opsega prekomerne telesne masu. Iako
je broj gojaznih vojnika precenjen kao posledica ukljucivanja osoba
sa povecanom telesnom masom zbog dobro razvijene muskulatu-
re, broj prekomerno teskih i gojaznih vojnika ipak je veliki.

Kljuéne redi:
telesna masa, prekomerna; gojaznost; kadar, vojni;
prevalenca; Ceska.

Introduction

Obesity is currently considered to be the most frequent
metabolic disease worldwide, not only in developed but also
in developing countries. Not only adults are affected, but al-
so more and more often children and teenagers. Despite con-
tinuous progress in treatment of obesity, the prevalence is
constantly increasing . It is, thus, necessary to carry out
preventive and interventional procedures aimed not only at
individuals, but also at specific groups in the population :

The aim of this work was to describe the development
of health status in soldiers of the Armed Forces of the Czech
Republic (ACR). Our study describes anthropometric and
biochemical parameters of a large group of Czech Army pro-
fessional soldiers which were obtained over a period of 11
years. Before the introduction of the Programme of Extended
Preventive Care into the Czech Army no valid data concer-
ning overweight or obesity of soldiers were available. These
data have been available only since 1999.

Methods

The Programme of Extended Preventive Care was in-
troduced into the Czech Army in 1999 and has been imple-
mented every year since then > °. The programme is focused
on detecting risk factors in professional soldiers. Examina-
tions are carried out by military physicians at the Medical
Service Centers of catchment areas. The examinations are
compulsory for all professional soldiers at the age of 25, 30,
33, and 36 years. From the age of 39, these examinations are
carried out every year till the end of their career. Besides tak-
ing personal histories and carrying out standard physical ex-
aminations, blood is sampled for a biochemical examination
of glucose, lipid and protein metabolism and liver enzymes.
The following biochemical parameters are assessed: fasting
glycaemia, total cholesterol, high-density lipoprotein (HDL)
cholesterol, low-density lipoprotein (LDL) cholesterol and
triglyceride levels. A venous blood sample is taken on an
empty stomach and the above-mentioned parameters are de-

termined in certified laboratories using standard laboratory
techniques. The following anthropometric parameters are
monitored: body constitution using body mass index (BMI)
and waist circumference. Attention is focused especially on
the risks factors of metabolic diseases, overweight and obe-
sity and the comorbidities resulting from them. Our study de-
scribes only part of the data concerning anthropometric and
biochemical parameters of professional soldiers which were
obtained over a period of 11 years. The obtained data are
presented as an average, with a standard deviation, and a
percentage representation of probands in individual catego-
ries of the above-mentioned parameters. An assessment of
the first and the last year of monitoring was performed using
a Student's t-test. In order to calculate the proportions of in-
dividuals in selected categories contingency tables were used
followed by the 7’ test for testing the difference in frequen-
cies of the groups. A value < 0.05 was considered as statisti-
cally significant. Statistical analysis of data was performed
using the Statistica CZ 12 software (the StatSoft, USA).

Results

During the monitored period, from 1999 to 2009, mili-
tary physicians carried out on the average 6,360 examina-
tions on professional soldiers per year. The number of sol-
diers examined in the individual years of the monitored pe-
riod gradually increased. In 2009 over 8,000 men and
women were examined. The number of examined women
gradually tripled. In 2009 there were 975 female soldiers in
all age categories. Between the first and the last year of
monitoring a statistically significant increase in BMI values
and body weight in men was observed. On the contrary,
waist circumference decreased.

A statistically significant decrease in the average age of
examined men was observed (40.1 to 38.1 years; p <0.001).
On the contrary, a statistically significant increase in the ave-
rage age of the examined women was observed (from 36.2 to
38.5 years; p<0.001) during the monitored period. A
statistically significant increase in body height was seen in
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both genders (from 178.1 ¢cm to 179.8 cm in men and from
165.9 cm to 167.1 cm in women). A statistically significant
increase in body weight (from 84.5 kg to 86.9 kg; p <0.001)
was observed only in men. Average values of BMI and waist
circumference in male and female professional soldiers are
shown in Tables 1 and 2. Average BMI values in men were
constantly in the overweight range between the years 1999
and 2009 (26.5-27 kg/m®). During the monitored period a
slight increase in BMI was observed (from 26.6 + 3.3 kg/m®
to 26.9 + 3.2 kg/m’; (p<0.001). On the contrary, average
values of waist circumference in men ranged from 91.9 cm

to 93.4 cm. There was a statistically significant decrease in
waist circumference between the first and the last year of
monitoring (from 93.4 + 9.8 cm to 92.7 +£ 9.5 cm; p < 0.001).
The average BMI values in women ranged from 23.5 kg/m’
to 25 kg/m”. During the monitored period no statistically sig-
nificant change in these values was observed. The average
values of waist circumference ranged from 75.4 cm to 78.5
cm. A slight increase in these values ranging from 77.4 cm to
78.2 cm was observed. However, this increase was not
statistically significant. Figures 1-4 show frequencies of BMI
and waist circumference categories in both men and women.

Table 1
Average values of separate parameters in men within 11 years
Year Age Height Weight Body mass index Waist
(years) (cm) (kg) (kg/m®) circumference (cm)

1999 (n = 6154) 40.1+8.1 178.1£6.5 845+119 26.6+33 934+98
2000 (n = 6404) 40.7+8.1 177.0+ 6.3 852+ 11.9 263+33 932+99
2001 (n=6161) 39.5+8.4 178.0£6.5 85.4+12.0 26.8+3.3 92.8+9.9
2002 (n = 4995) 38481 178.6 £6.5 85.0 £ 12.0 26.6+3.3 91.9+10.0
2003 (n = 5306) 38.8+7.9 1789+ 6.4 85.6+12.0 26.7+33 92.5+10.0
2004 (n = 4056) 374+8.0 179.1+ 6.4 85.6+11.9 26.7+33 92.0+98
2005 (n = 5021) 36.6+7.6 179.4+ 6.6 85.7+12.1 26.3+3.2 924+98
2006 (n = 5419) 36.7+7.6 179.5+6.5 85.8+12.1 26.6+33 922+97
2007 (n = 5786) 36.6+7.3 1794+ 6.4 85.5+11.6 26.5+3.1 91.9+92
2008 (n = 7057) 37.5+74 179.7£6.5 86.1+11.8 26.7+3.1 924+94
2009 (n = 7496) 3814727 179.8+65" 869+11.8"" 269+32"" 92.7+9.5""

Statistical significance between the years 1999 and 2009 at the significance level — *p < 0.05,

**p < 0.01, ***p < 0.001.

Table 2
Average values of separate parameters in women within 11 years
Years Age Height Weight Body masszindex ‘ Waist
(years) (cm) (kg) (kg/m°) circumference (cm)

1999 (n =330) 36272 165.9+6.2 66.2+12.2 24.0+4.2 77.4+10.9

2000 (n=371) 36.7+7.5 166.0 £ 6.1 67.9+12.6 247+45 78.5+11.8

2001 (n=431) 35.8+7.0 166.6 + 6.3 66.7+11.4 240+39 76.6 +10.7

2002 (n =359) 35.1+6.9 167.0+6.2 65.7+10.9 235+3.6 75.4+10.1

2003 (n = 524) 359+7.1 167.0+6.4 67.3+12.1 24.1+4.1 77.4+11.1

2004 (n = 443) 34.8+6.9 167.4£6.5 66.5+£11.7 23.7+£3.9 76.2+10.5

2005 (n = 540) 359+7.0 167.0 + 6.1 65.7+11.0 23.6+3.8 76.7+9.8

2006 (n = 606) 359+7.1 167.0+6.2 66.6+11.6 23.9+3.9 77.6 £10.2

2007 (n=671) 359+7.1 167.2+6.4 66.1+10.8 23.6+3.6 77.1£9.9

2008 (n =857) 37.5+7.1 167.4+£6.3 67.2+11.2 24.0+3.7 77.5+9.9

2009 (n = 975) 38.5+6.8"" 167.1+6.2" 67.7+11.8 242+3.9 78.2 +10.1

Statistical significance between the years 1999 and 2009 at the significance level — *p<0.05,
**p < 0.01, ***p < 0.001.
Men Women
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OMormal B Overweight BObesity

Fig. 1 — Distribution of men in the body mass index
categories.
Statistical significance between the years 1999 and 2009 at
the significance level — *p < 0.05, **p < 0.01, ***p < 0.001.

OMormal B Overweight BObesity

Fig. 2 — Distribution of women in the body mass index
categories.
Statistical significance between the years 1999 and 2009 at
the significance level — *p < 0.05, **p < 0.01, ***p < 0.001.
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Fig. 3 — Distribution of men in separate risk categories
according to the waist circumference.
Statistical significance between the years 1999 and 2009 at
the significance level — *p < 0.05, **p < 0.01, ***p < 0.001.

The dynamics of frequencies of BMI values in men led to
an increase in the number of probands with a higher BMI value.
During the monitored period the proportion of overweight men
gradually increased from 52% to 57.1% (p <0.001). There was
no statistically significant change in the prevalence of obesity
among men (12-15.6%). The same situation was seen in
women. During the monitored period the number of female sol-
diers in whom the BMI values were found to be in the
overweight range increased from 19.8% to 26.2% (p <0.05).
The proportion of obese women varied ranging from 5% to
14%, however there was no significant trend. Metabolic risk
was determined based on values of waist circumference. The
men with a waist circumference > 94 cm and the women with a
waist circumference > 80 cm (level I risk) were at moderate risk
of developing metabolic disease. The men with a waist circum-

Fig. 4 — Distribution of women in separate risk categories
according to the waist circumference.
Statistical significance between the years 1999 and 2009 at
the significance level — *p < 0.05, **p < 0.01, ***p < 0.001.

ference > 102 cm and women with a waist circumference > 88
cm were at high risk (level II risk) " *. In men, comparing the
first and the last year of monitoring, a statistically significant
decrease in individuals with higher values of waist circumferen-
ce was observed (43-40%) (p<0.001). On the contrary, in
women a slight statistically insignificant increase in individuals
with higher values of waist circumference was seen (32-35%).
The value of BMI in men was weakly associated with total cho-
lesterol (r=0.17), LDL cholesterol (r = 0.17), triglycerides (r =
0.28) and glycaemia (r=0.16), all with statistical significance
(p <0.001). A similar situation was in women, BMI was weakly
associated with total cholesterol (r= 0.16), LDL cholesterol
(r=0.22), triglycerides (r = 0.25) and glycaemia (r =0.27), all
with statistical significance (p <0.001). Average values of bioc-
hemical parameters are shown in Tables 3 and 4.

Table 3
Average values of biochemical parameters in men within 11 years

Year GLC TG CHOL HDL LDL

(mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
1999 (n = 6,154) 5.1+£0.9 20+1.6 55+1.1 13+04 34+1.1
2000 (n = 6,404) 5.1+0.9 20+1.4 55+1.1 1.3+04 33+1.1
2001 (n=6,161) 49+0.9 20+1.5 54+1.1 1.3+04 34+1.1
2002 (n=4,995) 5.0+0.9 1.8+1.3 53+1.1 1.3+04 3.1+1.0
2003 (n=5,306) 49+0.8 1.8+1.4 53+1.1 1.4+04 32+1.0
2004 (n = 4,056) 49+0.8 1.8+14 52+1.1 14+04 3.2+0.9
2005 (n=5,021) 49+0.8 1.7+£1.4 52+1.0 1.3+04 32+0.9
2006 (n=5,419) 49+0.8 1.7+1.3 51+£1.0 1.3+£0.3 32+09
2007 (n=5,786) 48+0.7 1.6+1.3 51+£1.0 1.3+£04 3.3+0.8
2008 (n=17,057) 49+0.7 1.7+1.3 52+1.0 1.3+£0.3 33+09
2009 (n = 7,496) 48+0.7"" 1.6+12"™ 51+1.0™ 13+04" 3.2+09™

GLC - glycaemia; TG - triglycerides; CHOL - total cholesterol; HDL — high density cholesterol; LDL -
low density cholesterol; Statistical significance between the years 1999 and 2009 at the significance level —

*p < 0.05, **p < 0.01, ***p < 0.001.
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Page 426 VOIJNOSANITETSKI PREGLED Vol. 73, No. 5
Table 4
Average values of biochemical parameters in women within 11 years
YVear GLC TG CHOL HDL LDL
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
1999 (n = 330) 49+06 13+0.7 52+1.0 1.6+0.5 3.0£1.0
2000 (n = 371) 47+06 13+0,8 52+1.0 1.6+ 0.4 29+1.0
2001 (n=431) 47409 12406 51+1.0 1.6+ 0.4 3.0£09
2002 (n = 359) 47+08 12+06 50+1.0 1.6+0.4 28409
2003 (n = 524) 46+0.6 12+0.7 5.0+0.9 1.6+0.4 2.8+0.8
2004 (n = 443) 4.6+0.6 12406 5.0+0.9 1.8+0.4 2.8+0.8
2005 (n = 540) 46+0.7 12+06 5.0+0.9 1.7+04 29+0.8
2006 (n = 606) 47406 12+0.7 49+08 1.7+04 2.8+0.8
2007 (n=671) 4.6+0.6 1.1+£1.0 5.0+0.9 17405 29+0.7
2008 (n = 857) 47+06 12+06 5.1+0.9 17404 3.0+0.8
2009 (n = 975) 46+0.6" 12+0.6 5.0+0.9 1.7+£04" 3.0+0.8

GLC - glycaemia; TG - triglycerides; CHOL - total cholesterol, HDL - high density
cholesterol, LDL — low density cholesterol; Statistical significance between the years 1999 and
2009 at the significance level — *p < 0.05, **p < 0.01, ***p < 0.001.

Average glycaemia levels were in normal range in both men
and women throughout the monitored period. However, a
statistically significant decrease in these levels, from 5.1 + 0.9
mmol/L to 4.8 £ 0.7 mmol/L (p <0.001) in men and from 4.9
+ 0.6 mmol/L to 4.6 £ 0.6 mmol/L (p <0.001) in women was
seen. The percentage of men with the glycaemia levels in the
range 5.6-6.9 mmol/L and above 7 mmol/L decreased,
from 16% to 8.4% (p<0.001) and from2.2% to 0.5%
(p <0.001), respectively. Concerning the lipid profile in men,
a significant decrease in average values of total cholesterol,
triglycerides and LDL cholesterol was observed; from 5.5 +
1.1 mmol/L to 5.1 £ 1.0 mmol/L (p <0.001), from2.0 + 1.6
mmol/L to 1.6 + 1.2 mmol/L (p <0.001) and from 3.4 + 1.1
mmol/L to 3.2 £ 0.9 mmol/L (p <0.001), respectively. The
percentage of men with the levels of total cholesterol above 5
mmol/L  decreased very significantly, from 66-51.2%
(p <0.001). Similarly at the beginning of the monitored period
there were 45.4% of men with triglyceride levels above 1.7
mmol/L. However, during the monitored period this percenta-
ge decreased to 32.9% (p <0.001). In women average levels
of lipid profile also decreased, however not so significantly.
On the contrary, a statistically significant decrease in the levels
of total choleslerol and triglycerides was seen: from 5.2 £ 1.0
mmol/L to 5.0 £ 0.9 mmol/L (p<0.05) and from 1.3 + 0.7
mmol/L to 1.2 + 0.6 mmol/L (p < 0.05), respectively.

Discussion

The work provides information about anthropometric
and biochemical parameters in professional soldiers of the
ACR within 11 years. It also evaluates the importance of
BMI as an independent marker for the diagnosis of over-
weight and obesity.

Other armies also struggle with overweight and obesity.
Research performed in these armies has shown that the oc-
currence of overweight and obesity corresponds with the
situation in general population. The situation in the Czech
Army is not different.

Considering the length of monitoring and the number of
examined probands in the ACR, there are not many studies

in the prevalence of obesity in large groups in other armies.
Only the work by British authors describing the prevalence
of overweight and obesity in more than 50,000 British sol-
diers is comparable °. According to this work, overweight
occurs in 56% of soldiers and obesity in 12% of soldiers in
the monitored group. The work of American authors deals
with the prevalence of obesity in American soldiers during a
long period of time, within which (between the years 1988
and 2004) body weight in the monitored group significantly
increased by 2.4 kg '. Other American data present 50-54%
of American soldiers in the range of overweight and obesity '
Data about adult American population present 34% of over-
weight and 34% of obesity '>. The work by Polish authors
present the prevalence of overweight and obesity in the Pol-
ish Armed Forces amounting to 14% .

The above-mentioned retrospective data analysis con-
cerning the health and nutritional status of professional sol-
diers shows that the average BMI values did not change sig-
nificantly throughout the monitored period. In men they
ranged from 26.5 kg/m” to 27 kg/m’ in women from 23.5
kg/m’ to 25 kg/m’. On the contrary, the number of over-
weight soldiers gradually increased: from 52% to 57.1% (p <
0.001) in men and from 19.8% to 26.2% (p <0.05) in
women. The prevalence of obesity varied in both men and
women, however without any significant trend. Obesity oc-
curred in 12% to 15.6% of men and in 5% to 14% of women.
One would assume that the occurrence of overweight soldi-
ers would be significantly lower in the Czech Army than in
the Czech population. However, even though the soldiers are
a selected subpopulation, the results of research carried out
among the Czech population repeatedly in the last 15 years
show that this is not the case '*'®. The number of obese sol-
diers is half the number of obese civilians. On the contrary,
the number of overweight soldiers is twice as high as the
number of overweight civilians.

When evaluating another anthropometric parameter,
waist circumference, the number of men with increased val-
ues of this parameter, that means individuals with a risk of
health complications, was significantly lower than according
to the BMI criterion. Throughout the monitored period, a sta-
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tistically significant decrease in with higher values of waist
circumference was observed (from 43% to 40% (p < 0.001).
On the contrary, in women a slight statistically insignificant
increase in individuals with higher values of waist circum-
ference was seen (from 32% to 35%).

However, the body weight according to BMI increased
in more than 66% of men and more than 31% of women. Es-
pecially in men there was a big disproportion between the
calculated BMI and the measured waist circumference. The
difference was observed only in individuals slightly exceed-
ing the recommended values whose BMI was in the over-
weight range and who were at moderate risk of developing
metabolic diseases. From 52% to 57% of men were over-
weight. However, a higher values of waist circumference in
the range of moderate risk were observed only in 23-27% of
men. When the values of BMI and waist circumference were
in the range of obesity, both parameters had the same result.
On the contrary, in female subpopulation with lower amount
of muscular mass, both the BMI values and the values of
waist circumference in percentage were the same.

The above-mentioned results confirm the assumption that
also individuals with a normal amount of body fat and an in-
creased muscular mass are ranged into the overweight cate-
gory and in some cases into Class I obesity. A system evaluat-
ing the health capability of professional soldiers to carry out
their military duties has been introduced into the Czech Army.
One of the evaluation criteria of this system is the soldier’s nu-
tritional status assessed according to BMI values. Based on the
current legislature BMI values in the range of 30-39.9 kg/m’
mean that the health capability of soldiers is ranged into a
lower classification and that prevents them from carrying out
certain military duties (special force units, paratrooper units,
participation in military missions abroad).

Long-term assessments of health condition of military pro-
fessionals have shown that the BMI criterion itself is not suffici-
ent, especially for evaluating overweight. Therefore, in the fu-
ture it will be necessary to include the waist circumference and
total body fat in the diagnostic criteria for obesity ' '*. These
two parameters can be additional parameters to BMI and can
help identify individuals at risk of developing obesity and asso-
ciated complications. The before-cited studies " prove on dif-
ferent groups of probands that using more anthropometric meth-
ods for determining total nutritional status of the organism is ad-
vantageous. The work of Belgian authors compares two anthro-
pometric methodologies — BMI and impedance for determining
total body fat in Belgian recruits *.

Despite seemingly high occurrence of overweight and
obesity calculated using BMI, the number of individuals with
increased values of biochemical parameters was significantly
lower. During the monitored period there was an additional
decrease in the values of the above-mentioned parameters.
The most significant decrease was seen in glycaemia levels
which were within normal range in both men and women. In
most professional soldiers, both males and females, glycae-
mia levels were within normal range. The glycaemia levels
in the range of prediabetes were observed in only 10% of
monitored soldiers (fasting glyceamia above 5.6 mmol/L) *'.

A return to normal levels of total cholesterol and triglyc-
erides was observed in approximately 15% of men. The number
of men with cholesterol levels within normal range increased
from one-third to one-half. Similar situation was seen in triglyc-
erides. At the beginning of the monitored period only half of
male soldiers had normal triglyceride levels. However, the num-
ber gradually increased up to two-thirds which is a favorable
trend, especially in prevention of cardiovascular diseases > *.

Conclusion

Military professionals are a selected subpopulation repre-
sented partly by young, physically fit individuals without any
serious health problems. Thus, a high number of overweight
and obese soldiers is very alarming. Throughout the monitored
period only one third of military professionals had a normal
body weight. Furthermore, the number of individuals with
BMI values in the overweight range increased during this pe-
riod. More favorable situation was in female professional sol-
diers, two-thirds of them had normal body weight during the
monitoring period. However, it is necessary to take into con-
sideration the limitations of BMI as a tool for evaluating the
nutritional status, especially for the overweight category. The
number of overweight soldiers was overestimated as a result of
inclusion of individuals with increased body weight due to
well-developed musculature. Therefore, in the future it will be
necessary to include the waist circumference and total body fat
in the diagnostic criteria for obesity used in evaluating health
capability of professional soldiers.

Within the Czech Army we now have the opportunity to
influence a large population group by providing primary pre-
vention of non-communicable diseases. Using the Pro-
gramme of Extended Preventive Care we can detect indi-
viduals at risk of developing non-communicable diseases
early and begin targeted intervention.
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