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Abstract

The purpose of this study is (1) to analyse the obesity in 10-15-year-old Somogy county 
children (3277) by Zsoffay et al. method; (2) to check the method and to examine the 
validity of the reliability order and the suggested end values established back then. This 
paper  is  restricted to  the  examination  of  the applicability  of  cluster-analyses  used to 
separate the obese groups. The obese-normal group division resulting from the cluster-
analyses carried out in the new sample shows a high level of similarity with the group 
division of the original test chosen for the control group. In boys, the difference between 
the  distributions  of  the  two  samples  disregarding  the  obese category  of  the  division 
based on measured values (the difference is 1.81% meaning a divergence of 9.21%) 
stays well  under 5%, consequently the coincidence of the two divisions is considered 
significant.  In  girls,  there  is  a  higher  rate  of  divergence.  In  the  division  based  on 
calculated data, in the obese category the divergence is 4.13% corresponding with a rate 
of 14.93%. The divergence rate in the normal category is 5.71%. In the division based on 
calculated data, the divergence rate stays under 5% both in the obese and in the normal 
category. In the mixed division the divergence of the obese group is 2.43% meaning a 
rate of 10.12% The divergence of the normal group is only 1.53% corresponding with a 
rate of 2.17%. Based on the foregoing, we can state that the test supports the suitability 
of the procedure built  on two cluster-analyses feeding into the division of  the control 
sample.
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Introduction
 

Obesity  is  an  excessive  growth  of  fat  in  the  constitution.  The  mechanism  of  its 
development is simple: the amount of calories consumed is more than that of calories spent. 
Obesity is caused by a variety of different factors including genetic, social, endocrine, and 
metabolic, psychic, development- and growth-related as well as a significant effect taken by 
the lack of physical activity (MSD Medical Handbook, 1994).

An issue of key importance in the analysis is how exactly it is possible to separate the 
obese and non-obese groups. A number of methods are available for solving the task, most 
of  which require high-tech equipment rendering their  widespread application unrealisable. 
Consequently,  the estimation of  state of  nourishment  in  mass analyses  is  still  based on 
anthropometrical  measurements  and  characteristics  calculated  from  the  received  data 
(Eiben, 1972; Eiben et al., 1992). The fat content of the body can be estimated from skinfolds 
measured on different points of the body.

The key points where these methods differ are the places and quantities of skinfolds 
chosen: only triceps (Tanner et al., 1969), triceps and subscapula (Parižkova, 1961; Tanner 
& Whitehouse, 1975; Roche et al., 1981), triceps and medial calf (Slaughter et al., 1988), fold 
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pairs  different  in  sexes  (Sloan,  1967;  Wilmore &  Behnke,  1969),  four  or  more  skinfolds 
(Matiegka,  1921;  Siri,  1956,  1961;  Parižkova,  1961;  Durnin  &  Rahaman,  1967;  Garn  & 
Lavelle, 1985; Lochmann, 1981, 1984, 1992; Lohmann et al., 1975; Withers et al., 1998).

Several  tests  support  the  fact  that  different  amounts  of  excess  fat  are  deposited  in 
different parts of the body, and this also depends on age and sex (Scammon, 1930; Jaeger 
1983;  Tutkuviené,  1994;  Bodzsár,  1999,  2001,  2003;  Szmodis et  al.,  2004).  Accordingly, 
when estimating the total body fat, mass, sex, age and the chosen skinfold have to be taken 
into consideration as well.  The triceps and the subscapula skinfold correlate best with the 
total body fat mass, which is why they are also used to separate the obese. Earlier, the 90 
centilis of the two skinfolds was accepted for the same purpose (Péter, 1992). The skinfolds 
are applicable to estimate body fat because subcutaneous fat strongly correlates with the 
total body fat mass, that is, the sum of the selected folds corresponds with the distribution of 
the subcutaneous fat  (Lukaski,  1987;  Slaughter  et  al.,  1988;  Marshall  et  al.,  1991).  The 
measurements completed with regression vectors feed into sex- and age-specific reference 
charts, based on which the total body fat content can be estimated. The validity of these 
reference data for estimating body fat mass in other populations is limited (Lukaski, 1987; 
Slaughter  et  al.,  1988;  Marshall  et  al.,  1991),  though  some  consider  the  application 
appropriate (Womersley et al., 1972; Womersley & Durnin, 1977; Lohman, 1984; Bouchard 
et al.,  1988),  and they are often used for contrastive analysis  of  samples (Roche,  1981; 
Othman 2001; Tatár et al., 2003; Mészáros et al.).

In  a  doctorial  thesis  Zsoffay  (Zsoffay,  2005)  offers  an  alternative  solution  for  the 
separation of obese and normal groups,  carrying out a medial  cluster analysis  on seven 
measurements that is body height, body weight, biceps, triceps, subscapula, iliospinale and 
medial calf skinfold, and on three calculated indexes that is  Body Mass Index, the sum of 
skinfolds, the Durnin-Rahaman body density index based on which the sample was divided 
into  two  groups  each.  The  comparison  of  the  two  findings  showed  great  similarity  with 
differences being 6.32% with boys and 8.99% with girls.

The main purpose of this study is to check the method used in the 2005 analysis on 
another sample and to examine the validity of the reliability order and the suggested end 
values established back then. This paper is restricted to the examination of the applicability 
of cluster-analyses used to separate the obese groups.

Methods

This study is based on the growth study conducted by Csilla Suskovics in Somogy county, 
Hungary in 1997 (Suskovics, 2003). The study involved 98 settlements (8 urban and 90 rural) 
of the county. 

The sample contains the data of 3.277 children, 1.713 male and 1.564 female, aged 10-
15  (born  between  1982  and  1987.).  The  breakdown  by  age  is  shown  in  Table  1.  The 
breakdown by sex is fairly balanced in every age group. The settlements were divided into 
three groups:  population  under  10000,  over  10000,  and the regional  centre of  Kaposvár 
separately.  The breakdown of  the sample  by age and residence reflects  the percentage 
breakdown of the 10-15-year-old population of the county. Since the county is dominantly a 
region of  small  villages,  the majority of  the sample (2173 persons, 1114 male and 1059 
female) come from small villages. 682 tests (345 male and 337 female) were taken in towns 
with populations over 10000, while 422 children (254 male and 168 female) underwent the 
examinations in Kaposvár (Table 2.). The research methods consist of two parts, one human 
biological  part  and one concerning the physical  abilities. The anthropometric investigation 
happened with the Martin technique (Martin & Saller,  1957),  taking into consideration the 
recommendations of the International Biological Programme (Tanner et al., 1969). 

In the original study the initial hypothesis was the following: the normal and obese groups 
are separable based on both the measured and the calculated data and the groups of the 
two types of division coincide. Consequently the normal and obese groups are separable and 
the end values in the various data can be given. 
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The control of the foregoing was performed through the following procedure. 
The application of K-medial Cluster analysis

§ On the 7 measured data (body height, body mass, skinfolds at biceps, triceps, sub-
scapula, iliospinale and medial calf) 

§ On the 3 calculated data (BMI, sum of skinfolds, Durnin-Rahaman index)
The calculation was carried out in breakdown by sex and age. Based on the results of the 
variance analyses, the breakdown by types of settlement proved irrelevant. 

In the calculation, as did Zsoffay in the original  study (Zsoffay,  2005), we divided the 
sample into two groups in both cases to get four combined groups at the comparison instead 
of a division by three, which would then result in a hardly manageable nine groups. One of 
these will  be normal (1) with  the other being obese (2),  which will  consequently make a 
combined normal-normal (1), a normal-obese (2), an obese-normal (3) and an obese-obese 
(4) category. The homogeneous groups (1/1 and 2/2) were used for the establishment of end 
values, while the heterogeneous (1/2, 2/1) groups fed into the control data.
The K-medial Cluster analyses were made by SPSS 9.0 software.

Results and discussion

The results of  the cluster-analyses and the comparison of  the two series of data are 
shown in Tables 3 and 4. The data according to number of elements and percentage are 
displayed in Figures 1-12. Both in presenting the data and editing the tables, the relevant 
data of the original study (Zsoffay et al., 1998) were used as control.

According to the cluster-analysis calculated from the measured data, 19.68% of boys are 
obese and 80.32% are normal (non-obese). The proportion of the obese is the lowest at the 
age of 10 (8.33%) while the highest at the age of 14 (23.31%). In the corresponding sample 
of the control group, the proportion of the obese is 17.87%, i.e.  1.83% lower than in the 
tested sample. (This means that the proportion of the obese is 9.21% higher compared with 
the breakdown of the control group.) The proportion of the normal group is 82.13%. Owing to 
the higher number of elements, the proportion of difference here is only 2.26%.) The number 
of the obese is similarly the lowest at the age of 10 (15.53%), but the highest at the age of 12 
(21.85%). (Table 3/a, first two rows.)

According to the cluster-analysis derived from the calculated indexes, 17.61% of the boys 
are obese, 82.39% are normal (non-obese). The lowest rate of obese is at the age of 10 
(8.33%), while the highest at the age of 12 (20.24%). The rate of the obese in the control 
group is 17.48%, that is only 0.12% lower than in the tested sample. (This means that the 
rate of the obese is 0.69% higher compared with the breakdown of the control group, i.e. the 
two  samples  show practically  identical  rates.)  The  rate  of  the  normal  group  is  82.52%. 
(Owing to the higher number of elements, the rate of difference here is only 0.15%, which 
also indicates a conspicuous similarity in the rates of the two samples.) The rate of the obese 
is the lowest at the age of 15 (15.36%), but the highest at 13 (22.52%). (Table 3/a, third and 
fourth rows.)

The normal and obese groups resulted by the two cluster-analyses were compared to 
receive four (normal-normal,  normal-obese, obese-normal and obese-obese) groups, after 
which  the  two  heterogeneous  groups  were  combined.  The  data  and  the  percentage 
breakdown of the resulting three groups (normal, mixed, obese) are shown in Table 3 (Table 
3/a, fifth-seventh rows). The rate of the obese is 16.66%, with the lowest being at 10 (8.33%) 
whereas the highest being at 12 (18.80%) as earlier. In the control group the rate of the 
obese is 16.04%, which shows a difference rate of only 3.69% rendering the rates in the two 
samples fairly close to identical. The rate of the normal group in the new sample is 79.37% 
with 80.68% in the control group. The difference here is 1.31%, with the rate being 1.66%, 
which once more supports a strong coincidence in the samples.

The rate of the mixed group both in the new and the control sample stays under 6% in all 
age groups (maximum rate in the new group 5.94% at 13, total sample rate 3.94%, while in 
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the control group the maximum is 4.64% at 12-13 with 3.27% in the control). The difference 
is rather insignificant as earlier (0.67%) again indicating high similarity in the two samples.

For  control  purposes,  a  correlation  test  was  carried  out  between  the  age  group 
percentage rates of the normal and obese groups resulting from the two cluster-analyses on 
one hand and the age percentage rates of these groups vs. the normal and obese groups 
created by the comparison of the first two on the other. The result is displayed in Table 3/c. 
The table indicates that the group division resulting from the two cluster-analyses strongly 
correlate with each other both in the normal and the obese category (p=0.000), similarly both 
correlate with the normal category of the combined group division (p=0.000; p=0.000) and 
the same way in the obese category (p=0.020; p=0.010). In the control group, the divisions 
resulting from the two cluster-analyses are independent from each other in both the normal 
and the obese categories (p=0.069), while both correlate with the normal category of the 
combined division (p=0.000; 0.010). The obese category of the cluster-analysis based on the 
data measured in the obese category does not correlate (0.073), whereas it strongly does in 
the one based on the calculated values (p=0.000).

In  the  normal  category,  between  the result  of  the  first  division  and the  result  of  the 
summary, two age groups saw 100% coincidence, while at the 5 other age groups it was 
over 95%. The coincidence calculated for the whole category is 98.82% with the lowest rate 
at the age of 11 (97.29%). In the same category, the result of the second division coincided 
to 100% with the normal category of the combined division in one age group and exceeded 
95% in 4 age groups. The coincidence rate calculated for the whole category is 96.33% with 
the  lowest  value  at  13  (93.09%).  In  the  obese  category,  one  age  group  showed  100% 
coincidence between the result of the first division and the result of the summary, with only 
one other exceeding 95%. The coincidence calculated for the whole category is only 84.64% 
with the lowest rate at 15 (66.67%). In the same category, the result of the second division 
coincided to 100% with the result of the normal category of the combined division in 2 age 
groups, while exceeding 95% in two more groups. The coincidence calculated for the whole 
category is 94.61% with the lowest rate at 11 (86.67%). This all means that the combined 
sample  in  the  normal  category  converges  to  the  normal  category  of  the  first  division 
(measured data),  which tends to indicate (in 4 out of  6 age groups and also in the total 
sample) a lower percentage rate than the normal category of the second division (calculated 
values). Reversely, in the obese category, it converges to the obese category of the second 
division,  where, however,  the percentage rate of the obese category is lower.  The mixed 
category is mostly created from the differences of the corresponding categories of the first 
and  second  divisions.  The  lower  rate  of  the  obese  category  means  lower  numbers  of 
individuals per age group, which explains the higher percentage differences.

Based on the cluster-analysis from the measured data, 27.67% of girls are obese and 
72.33% are normal (non-obese). The lowest obesity rate is at 10 (11.76%), while the highest 
is  at  14 (41.54%).  In  the corresponding sample of  the control  group,  the obesity  rate is 
23.54%, 4.13% lower than in the tested sample. (This means that the number of the obese is 
14.93% higher compared with the rate of the control group. The rate in the normal group is 
76.46% (Owing to the higher number of individuals, the rate of difference is only 5.71%). The 
obesity rate is the lowest at 14 (18.67%) and the highest at 12 (32.47%). (Table 4/a, first two 
rows.)

According to the cluster-analysis derived from calculated indexes, 25.91% of girls  are 
obese and 74.09% are normal (non-obese). The obesity rate is the lowest at 10 (17.65%) 
and the highest at 14 (33.23%). In the control group the obesity rate is 26.08%, which is 
0.17% lower than in the tested sample. (This means that the rate of the obese is 0.65% 
higher compared with the control group rate i.e. the two samples show a practically identical 
breakdown.)  The  rate  in  the  normal  group  is  73.92%.  (Owing  to  the  higher  number  of 
elements, the difference rate is only 0.23%, which also shows a conspicuous similarity in the 
two samples.) The lowest obesity rate is at 10 (18.23%) and the highest at 12 (35.71%). 
(Table 4/a, third and fourth rows.)

The normal and obese groups resulting from the two cluster-analyses were compared the 
same way as with  the boys.  Consequently  four  groups were  formed with  the two mixed 
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groups combined. The data of the resulting three groups (normal, mixed and obese) and 
their percentage rates are shown in Table 4 ((Table 4/a, fifth-seventh rows.). The obesity rate 
is 24.02% with the lowest at 10 (9.80%) and the highest at 14 (32.62%). In the control group 
the  obesity  rate  is  21.59%,  the  difference  thus  being  2.43%,  which  means  a  10.12% 
divergence rate, i.e. the two samples differ more than with the boys. The rate of the normal 
group  in  the  new sample  is  70.44%,  while  71.97% in  the  control  group.  This  makes  a 
difference of 1.53% with a rate of 2.17%, i.e. the sample indicates a strong convergence.

The rate of the mixed group stays under 10% in both the new sample and in the control 
group in all age groups (maximum value in the new group 9.80% at 10, rate of total sample 
5.53%,  maximum rate  in  control  group  the  highest  8.92% at  13  and 6.44% in  the  total 
sample). The divergence is low here, too (0.91%) confirming that the distribution in the two 
samples is very similar.

For control  purposes,  a correlation test  was carried out  between the age percentage 
rates of the normal and obese groups resulting from the two cluster-analyses and the age 
percentage rates of these groups vs. the mixed normal and obese groups combined from the 
first two. The result is shown in Table 4/c. The table indicates that the divisions resulting from 
the two cluster-analyses both in the normal and the obese category strongly correlate with 
each other (p=0.000) as do both with the normal category of the combined division (p=0.000) 
likewise in the obese category (p=0.000). In the control group, the divisions resulting from the 
two cluster-analyses are independent  from each other both in the normal and the obese 
category  (p=0.069),  whereas  both  correlate  with  the  normal  category  of  the  combined 
division  (p=0.020;  p=0.000).  In  the  obese  category,  the  cluster  analysis  based  on  the 
measured values and the one based on the calculated data both strongly correlate (both 
p=0.000).

In the normal category, no age group showed 100% coincidence between the result of 
the first division and the result of the summary, but four age groups produced over 95%. The 
coincidence calculated for the total category is 97.39% with the lowest rate at 10 (91.11%). In 
the same category, similarly, no age group showed 100% coincidence between the result of 
the second division and the normal category of the mixed division and three age groups 
produced  coincidences  over  95%.  The  coincidence  calculated  on  the  total  category  is 
95.08% with the lowest value at 14 (86.64%). In the obese category, no age group showed 
100% coincidence between the result of the first division and the result of the summary, and 
only one age group produced over 95%. The coincidence calculated in the total category is 
only 86.82% with the lowest rate at 14 (78.52%). In the same category, similarly, the result of 
the second division showed no 100% coincidence with the normal category of the mixed 
division  in  any  age  group  and  only  two  age  groups  exceeded  95%.  The  coincidence 
calculated in the total category is 92.71% with the lowest value at 10 (55.56%) This means 
that in boys similarly as in girls, the mixed sample in the normal category converges to the 
normal category of the first division (based on measured data), which tends to produce lower 
percentage rate (in four out of 6 age groups and also in the total sample) than the normal 
category  of  the  second  division  (based  on  calculated  values).  Reversely  in  the  obese 
category, it converges to the obese category of the second division where the percentage 
rate of the obese category is lower. The mixed category tends to result from the difference of 
the corresponding categories of the first and second divisions. The lower rate of the obese 
category  means  lower  number  of  individuals  per  age  group,  which  explains  the  major 
differences in the percentage.

Conclusions

The thesis that the separation of obese and normal groups by medial cluster analysis is 
available was certified by the survey of the study.  It  would be necessary to continue the 
survey with more different groups by rate of living,  nationality and culture to disclose the 
differences among them.  It  would  be also necessary to  analyse the validity  of  the main 
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obesity  indicators,  as  BMI,  skinfolds,  body  fat  percentage,  Durnin-Rahaman  index  and 
Parižkova index by the formed obese and normal groups.
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Appendix

Tables 1-4

Figures 1-12

Table 1.: The distribution of the sample by sex and age
Boys Girls

Age (year) n % n %
10 36 2,10% 52 3,32%
11 355 20,72% 325 20,78%
12 420 24,52% 384 24,55%
13 448 26,15% 401 25,64%
14 360 21,02% 332 21,23%
15 94 5,49% 70 4,48%
Total: 1713 100,00% 1564 100,00%

Table 2.: The distribution of the sample by sex and type of cities
Boys Girls

Type of cities n % n %
Kaposvár 254 14,83% 168 10,74%
More than 10.000 residents 345 20,20% 337 21,55%
Less than 10.000 residents 1114 64,97% 1059 67,71%
Total: 1713 100,00% 1564 100,00%
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Table 3/a.: The distribution of the groups of boys by obesity between the measured and counted values, and their comparison between the original and controll sample
The datas of the new controll sample The datas of the original samle

 10 11 12 13 14 15 Total 10 11 12 13 14 15 Total
Measured 1 33 295 336 338 273 80 1355 136 125 118 124 124 228 855
Measured 2 3 55 79 100 83 12 332 25 26 33 27 23 52 186
Counted 1 33 290 331 362 290 84 1390 135 126 123 117 121 237 859
Counted 2 3 60 84 76 66 8 297 26 25 28 34 26 43 182
 1/1 33 287 330 337 272 80 1339 132 125 117 117 121 228 840
 1/2 or 2/1 0 11 7 26 19 4 67 7 1 7 7 3 9 34
 2/2 3 52 78 75 65 8 281 22 25 27 27 23 43 167
Total 36 350 415 438 356 92 1687 161 151 151 151 147 280 1041

Table 3/b.: The percentage distribution of the groups by obesity
Measured 1 91,67% 84,29% 80,96% 77,17% 76,69% 86,96% 80,32% 84,47% 82,78% 78,15% 82,12% 84,35% 81,43% 82,13%
Measured 2 8,33% 15,71% 19,04% 22,83% 23,31% 13,04% 19,68% 15,53% 17,22% 21,85% 17,88% 15,65% 18,57% 17,87%
Counted 1 91,67% 82,86% 79,76% 82,65% 81,46% 91,30% 82,39% 83,85% 83,44% 81,46% 77,48% 82,31% 84,64% 82,52%
Counted 2 8,33% 17,14% 20,24% 17,35% 18,54% 8,70% 17,61% 16,15% 16,56% 18,54% 22,52% 17,69% 15,36% 17,48%
 1/1 91,67% 82,00% 79,52% 76,94% 76,40% 86,96% 79,37% 81,99% 82,78% 77,48% 77,48% 82,31% 81,43% 80,69%
 1/2 or 2/1 0,00% 3,14% 1,69% 5,94% 5,34% 4,35% 3,97% 4,35% 0,66% 4,64% 4,64% 2,04% 3,21% 3,27%
 2/2 8,33% 14,86% 18,80% 17,12% 18,26% 8,70% 16,66% 13,66% 16,56% 17,88% 17,88% 15,65% 15,36% 16,04%
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Table 3/c.: Correlation between the measured, counted an total 
groups

Normal group Correlation Significance
Measured and counted  0,84 0,00
Measured and total  0,99 0,00
Counted and total  0,90  0,00
Obes group Correlation Significance
Measured and counted  0,84 0,00
Measured and total  0,69 0,02
Counted and total  0,72  0,01
* Significance is signed by bold letters
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Table 4/a.: The distribution of the groups of girls by obesity between the measured and counted values, and their comparison between the original and controll sample
The datas of the new controll sample The datas of the original samle

 10 11 12 13 14 15 Total 10 11 12 13 14 15 Total
Measured 1 45 257 291 280 190 48 1111 147 112 104 118 122 300 903
Measured 2 6 62 88 114 135 20 425 34 28 50 39 28 99 278
Counted 1 42 244 291 295 217 49 1138 148 112 99 112 112 290 873
Counted 2 9 75 88 99 108 19 398 33 28 55 45 38 109 308
 1/1 41 243 286 278 188 46 1082 144 111 97 108 112 278 850
 1/2 or 2/1 5 15 10 19 31 5 85 7 2 9 14 10 34 76
 2/2 5 61 83 97 106 17 369 30 27 48 35 28 87 255
Total 51 319 379 394 325 68 1536 181 140 154 157 150 399 1181

Table 4/b.: The percentage distribution of the groups by obesity
Measured 1 88,24% 80,56% 76,78% 71,07% 58,46% 70,59% 72,33% 81,22% 80,00% 67,53% 75,16% 81,33% 75,19% 76,46%
Measured 2 11,76% 19,44% 23,22% 28,93% 41,54% 29,41% 27,67% 18,78% 20,00% 32,47% 24,84% 18,67% 24,81% 23,54%
Counted 1 82,35% 76,49% 76,78% 74,87% 66,77% 72,06% 74,09% 81,77% 80,00% 64,29% 71,34% 74,67% 72,68% 73,92%
Counted 2 17,65% 23,51% 23,22% 25,13% 33,23% 27,94% 25,91% 18,23% 20,00% 35,71% 28,66% 25,33% 27,32% 26,08%
 1/1 80,39% 76,18% 75,46% 70,56% 57,85% 67,65% 70,44% 79,56% 79,29% 62,99% 68,79% 74,67% 69,67% 71,97%
 1/2 or 2/1 9,80% 4,70% 2,64% 4,82% 9,54% 7,35% 5,53% 3,87% 1,43% 5,84% 8,92% 6,67% 8,52% 6,44%
 2/2 9,80% 19,12% 21,90% 24,62% 32,62% 25,00% 24,02% 16,57% 19,29% 31,17% 22,29% 18,67% 21,80% 21,59%
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100,00%

Table 4/c.: Correlation between the measured, counted an total groups
Normal group Correlation Significance
Measured and counted  0,98 0,00
Measured and total  0,98 0,00
Counted and total  0,98  0,00
Obes group Correlation Significance
Measured and counted  0,91 0,00
Measured and total  0,93 0,00
Counted and total  0,98  0,00
* Significance is signed by bold letters
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Figure 1. The distribution of the samples of boys by obesity and by numbers in the measured data.
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Figure 2. The percentage distribution of the samples of boys by obesity in the measured data.
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Figure 3. The distribution of the samples of boys by obesity and by numbers in the counted data.
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Figure 4. The percentage distribution of the samples of boys by obesity in the counted data.
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Figure 5. The distribution of the samples of boys by obesity and by numbers in the compared data.
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Figure 6. The distribution of the samples of boys by obesity in the compared data.
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Figure7. The distribution of the samples of girls by obesity and by numbers in the measured data.
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Figure 8. The percentage distribution of the samples of girls by obesity in the measured data.
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Figure 9. The distribution of the samples of girls by obesity and by numbers in the counted data.
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Figure 10. The percentage distribution of the samples of girls by obesity in the counted data.
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Figure 11. The distribution of the samples of girls by obesity and by numbers in the compared data.
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Figure 12. The percentage distribution of the samples of girls by obesity in the compared data.
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