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Abstract

In this paper the authors deal with the obesitthef Czech female population. As a basic
criterion for the evaluation of obesity, severanstard parameters used worldwide were
selected. These include the body mass index (B¥bopdy fat, and the “fithess score”.
For the inclusion among the female obese populati@mse following threshold parameters
were chosen: BMP 25 kg/m2, fitness score (FS)70 points, body fat (%) 30. The
research sample consisted of 319 women dividedarage groups. The results show that
in the studied women (p <0.05) BMI increases withréasing age. For example, the
percentage of women who fall into the categorydraveight or obese according to BMI
is 16.7% in the age group 18 — 29 years, 25.8%eéngtoup 30 — 39 years, 32.7% in the
group 40 — 49 years, 45.5% in the group 50-59 yé&&9% in the group 60-69 years, and
85.7% in the group 70+ years. The percentage ohdatases with increasing age as well.
The fitness score starts to drop since the ag@ gears and slightly rises in the age groups
30 — 39 and 40 - 49.

1. Introduction

Obesity is a phenomenon of this century, affeclings of many people
around the world. According to WHO (World Health ganization), global
prevalence of obesity more than doubled since 1©8P008, more than 1.4 billion
of adults aged over 20 years were overweight. @this number, more than 200
milion men and nearly 300 milion women were obese
(http://Iwww.who.int/mediacentre/factsheets/fs31ifetex.html).

In Europe, the prevalence of obesity has increaggtficantly over the past
several decades, a phenomenon that is corroborajeddata from other
industrialized countries. In the mid-1980s, 15%ha& male and 17% of the female
population in Europe had a BMi 30 kg/nf, which means that the rate of obesity
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has increased by approximately 30% over the past5lQears. Overall, in the
central, eastern, and southern regions of Eurtyeepttevalence of obesity in adults
is higher than in the western or northern regiddisi( S., et al. 2007).

Reports on the increase of obesity in the Czeclulptipn tend to have an
alarming tinge during the recent years, but delaskedies indicate that it is a more
complex phenomenon and the key issue is not theitghe adolescents, but rather
in adults. According to the study "Obesity and ktjge 2005" (KuneSova M., et al.
2006; 2007), 10% Czech children aged 6-12 years ifab the category of
overweight and 10% into the obese category. Dutiegadolescent years, obesity
further decreases. A survey from the years 2001Nd@vihill C., et al. 2004)
demonstrated that in the category of 15-year adk; 0.5% Czech girls and 1.6%
boys are obese (BMt 30 kg/nf), and 5% girls and 11.5% boys are overweight
(BMI 25-29,9 kg/mf). These are all figures below the average of sthdbuntries.

In adults, the percentages of individuals with esoge weight again
dramatically increase. According to KuneSova et(2007), in 2005, 35% Czech
adults suffered from overweight and 17% were ob&bkese figures would place
the Czech population among Top Ten most obese nzatin the world
(http://www.oecd-ilibrary.org). (However, this ratd obesity is still negligible
when compared to the U.S., where in 2006 34.3%tsdutre obese!). In Czech
men, average BMI has increased from 26.04 kigira001-02 to 26.47 kg/fand
in women, there was a shift from the zone of normalght (24.83 kg/ff) to
overweight (25.65 kg/f). The prevalence of excess weight in adults hasased
by 3%. Most of these overweight people are mendatr0%) and older people.

At present, we more frequently encounter the ithed human populations are
exposed to far greater health risks than in previgeiars due to the sedentary
lifestyle. These health risks mostly consist of #ileeady mentioned threat of
increasing obesity and the associated risk of oaadicular disease, hypertension,
type 2 diabetes, stroke and many other diseaseleattth complications.

As means of preventing obesity, there are diffener@thods of medical
examination, which may reveal these threats. Orteetpecialized apparatuses is
the device InBody 720. This device is able to detee body composition in the
general population within a very short period ofmei and detect possible
overweight or obesity.

One of the most common indicators used for theuatan of overweight or
obesity is thdBMI (body mass indexBody Mass Index is a weight - height index,
which assesses the adequacy of weight to heiglet.r@sulting value indicates the
likelihood of malnutrition, overweight, obesity, drthe tested person is in the
range of ideal weight. The device InBody 720 uges standards of the World
Health Organization (WHO), according to which thMIBranging from 18.5 to
24.9 kg/nf is considered normal. Persons with a BMI gredtant25.0 kg/rhare
considered overweight and people with a BMI >30gnK are considered obese
(http://apps.who.int/bmi/index.jsp). This classifiion is based on observations
from epidemiological studies showing that mortalitgreases significantly above
the value of 25 kg/A(Snitker 2010).



No. 2, Vol. X111/2012

BMI can be useful as an indicator of obesity ind&s involving larger
population samples, but in individual cases itrgeliable because in physically active
individuals it can’t determine the proportion of sole (Colombo O., et al., 2008).
Likewise, BMI is not able to take into account impat factors such as age and
gender. Women at the same BMI have about 10% rabtbdn men (Gallagher D., et
al. 1996; Jackson A.S., et al. 2002; Larsson &l.€1004), and this difference increases
with increasing BMI (Heymsfield S. B., et al., 200@onsequently, a large number of
obese women is mistakenly classified as normal. dpmosite is frequent in men
(mainly young men) who have a higher proportiomaftcle than women (Burkhauser
R. V. & Cawley J., 2008). In the elderly, we findbra fat at the same BMI than in
young people (Gallagher et al. D., 1996). Consettyyeiis very difficult to determine
specific BMI threshold values for different age @&k categories (De Lorenzo A., et
al. 2003). Despite that, BMI is the fastest "intlical' indicator of obesity in the
general population.

Another important parameter for the assessmentbesbity isbody fat It
shows not only risks related to the health statusndividuals, but also their
physical fithness and performance. Although body d@anerally shows high
correlation with BMI, this applies more to absoltdé mass than to the percentage
of fat (Gallagher et al. D., 1996; Larsson ., et2804; Sun Q., et al., 2010). With
increasing age, the proportion of body fat on baayght gradually increases. In
hypothetical cases of 23 kg/rBMIs for men and women, there is an increase in
body fat percentage of approximately 1.0-1.1% and-100% per decade,
respectively (Gallagher D., et al. 1996). Howewame studies indicate that from
the 5th to 6th decade of life, absolute fat maas well as the weight of lean body
mass - decreases (Li C., et al. 2009).

Considerable variations in the proportion of body f whether it is its
excessive or conversely its significant deficienmtyhe human body - usually lead
to health complicationsBoth high and low amount of fat constitutes a risk an
individual. A low proportion of subcutaneous fatroes health risks in the form of
various dysfunctions, because a certain amountabfisf necessary to maintain
basic physiological functions(Riegerova J., 2006). A drop of fat below 3% in
men and less than 12% in women is thus unhealtiskg. On the other hand, this
high variability implicates that the amount of bddy in the body is susceptible to
nutritional changes and physical activity.

The harmful effects of an excess of body fat vilsly follow a continuum rather
than a specific threshold. Unfortunately, neitlie World Health Organization nor
any major scientific society involved in the stuafyobesity has defined a normal value
for %body fat (Ho-Pham L.T., et al. 2011). Romexm+@l et al. (2010) used tertiles of
%body fat distribution in the American populatiamri NHANES IlI, and defined
men with >23.15% body fat and women with >33.3%\bfad as obesdsallagher et
al. (2000) established approximate cut-off pointspercentage body fat ranges
corresponding to published BMI guidelines for teeessment of obesity (see Table 1).
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Table 1. Cut-off points of %body fat corresponding to BMlues that are used as
guidelines for assessing obesity (after GallaghereDal. 2000)

Sex and BMI 20-39y 40-59 y 60-79 y
Women

BMI [118.5 21 23 24
BMI >25.0 33 34 36
BMI >30.0 39 40 42
Men

BMI [118.5 8 11 13
BMI >25.0 20 22 25
BMI >30.0 25 28 30

According to InBody 720, women with a ratio of bof#y in the range 18-
28% are considered normal, while women with 28-338dy fat are considered
obese and those that have more than 33% body fateatremely obese
(www.inbody. 7x.cz).

Another indicator of obesity may be the value o thitness scoré (FS).
The fitness or body condition score is Biospaceifipandex, which is calculated
from the ratio of muscle and fat, and is intendedupplement the result of the
overall health status of the examined person. \ahelow 70 points indicate a
weak or obese type, the range between 70-90 psinypical for normal, healthy
people, and individuals with values above 90 pomrs power, athletic types
(www.biospace.co.kr, Users’ manual).

2. Material and methods

Objectives of the work

The objective of this work was to present findirfgem the evaluation of
body composition of the Czech female populatiort twencern the risk of obesity.
As basic criteria, we selected body compositionapeaters with which we can
describe the degree of obesity in different ageugsoof the examined population
sample.

Methodology and the organization of the measuresnent

This research was realized within projéCreating a research team for the
purpose of determining the level of physical attiinactivity) in selected age
groups of the population of men and women in theeclz Republic"
(CZ.1.07/2.3.00/20.0044). The project's coordinater the Faculty of Sports
Studies at the Masaryk University in Brno. The pobjis aimed at determining the
level of physical activity in selected age groupsmen and women in the Czech
Republic. The actual measurements were undertagemebn 2011 and 2012 in
different regions of the Czech Republic.

The research group consisted of 319 women dividexdd age groups: Group
1: 18-29 years (n=96), Group 2: 30-39 years (n=668pup 3: 40-49 years (n=49),
Group 4: 50-59 years (n=44), Group 5: 60-69 yearHQ), Group 6: 70+ years
(n=14). These basic indicators of obesity were eho8ody Mass Index - BMI
25kg/nf, the percentage of body fat - PBB0% and a fitness score (FS) <70
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points.

These predefined indicators of obesity were medsuseng the bioimpedance
device InBody 720. It is a reliable tool for theagihosis and analysis of body
composition, which, like other models, works withettechnology DSM-BIA
(www.inbody.cz). Measurements were carried ouhi laboratory under standard
conditions. The analysis of the data was made ftyvare Statistica 10 (StatSoft
company).

3. Results and Discussions

Results were assessed at p <0.05 significance. leVee data indicate that
average BMI (kg/rf) in each category rises with increasing age: Grbu@?2.2;
Group 2: 23.8; Group 3: 24.3; Group 4 : 25.5; Gr&up27.4; Group 6: 27.9.
(Figure 1) According to BMI, the average body weighwomen in the first three
groups is normal, but women in groups 4, 5, andebl@cated in the overweight
zone. None of the groups got beyond the threshbldbesity according to the
average values of BMI. The average BMI of all meesuwomen was 24,4 kgfm
which is a value within the normal range. Differeadn BMI between all age
groups were statistically significant(.05), except groups 2 and 3, 3 and 4, and
5 and 6.

Categ. Box & Whisker Plot: Body Massindex
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Figure 1. Average BMI in 6 age groups of measured women.

The percentage of body fat (PBF) also rises wittradasing age in each
category: Group 1: 25.5; Group 2: 27.5; Group 352&roup 4: 32.9, Group 5:
35.5; Group 6: 37.9. (Figure 2) The results shoat the first three groups have
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normal body fat levels, while groups 3, 4 and 5laoated in the area of obesity.
The average % body fat in all measured women was%29which is a slightly
lower value than the predefined cut-off point ofesity (30%). Differences in
%body fat between the six age groups were stalbtisignificant (p10.05),
except groups 1 and 2, 2 and 3, 4 and 5, and B.and

Catey. Box & Whisker Plot: Percent Body Fat
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Figure2. Average body fat percentage in 6 age groups efsored women.

Values of fithess score (FS) in our samplecrease since the age of 50 years
(Group 4). In groups 2 and 3, we noticed a sligicstease in fithess score points:
Group 1: 75.3; Group 2: 75.4; Group 3: 75,7; Grdu@2.0; Group 5: 70.2, Group
6: 67.7. (Figure 3) The results of the FS indickiat the first five groups have
averages above 70 points, which is a range of Nanthhealthy persons. Only the
last 8" group can be regarded as weak or obese. The aveshe of the fitness
score in all measured women was 73.8 points, whidicates normal physical
condition. There were no statistically significatitferences among the first three
youngest age groups, as well as between groups %,aand 5 and 6. Differences
in other age groups were statistically significgmt0.05).
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Cateqg. Box & Whisker Plot: Fitne == Score
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Figure 3. Average fithess scores in 6 age groups of measuvoaten.

Based on other results, we can conclude that aicgptd BMI, the average
number of persons belonging to the category ofwerght/obesity rises with age
(see Table 2). The same results can be demonstigtéte parameters PBF and
FS. The only exception is a fitness score in theegrgup 3.

Table 1. Percentage of overweight/obesity in different egiegories according to
parameters BMI, PBF and FS

AgeGroup| N Low FS (%) | Obesity Fat (%) | Obesity BMI (%)
1 96 13,5% 27,1% 16,7%
2 66 13,6% 36,4% 25,8%
3 49 10,2% 42,9% 32,7%
4 44 34,1% 70,5% 45,5%
5 50 44,0% 78,0% 66,0%
6 14 57,1% 85,7% 85,7%

4. Conclusions

Based on the measured results, we can conclude that
» Older age groups of women have higher average Bisti younger age
groups
» The Czech female population aged over 50 years Bis$ in the



Hlavaiova D. et al. Gymnasium

overweight zone

* No age group has BMI values above the thresho@besity.

» Older age groups have a higher average value oflyofad than younger
age groups

» Except the two youngest age groups, the Czech &p@gbulation has a
higher percentage of fat than recommended as thienap by manuals of the
Biospace company (manufacturer of the device Inyigod

» According to the values of %body fat, Czech womktewothan 40 years
are located in the area of obesity, and women dldar 60 years are located in the
zone of extreme obesity.

» Older age groups of women have an average FS tratiés lower than in
younger age groups. The only exception is Groupl®40 years), in which we
documented a slight (statistically insignificamgnease of the fitness score.

* In any age group, the Czech female population dwésscore above 80
points, which is a normative value of the Biospaoenpany. However, the first
five age groups have average values above 70 points
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