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Proc urécujeme biologicky vék?

2 Pro hodnoceni vykonnosti je treba nejdrive posoudit zda
jedinec odpovida vyvojovée kalendarnimu veku, nebot
naprosta vetsina standardu je tvorena na zakladée
kalendarniho veku. Jestlize se véek biologicky vyrazne lisi
od veku kalendarniho je nutne k prislusnym jedincum
pristupovat individudlne a posuzovat jejich vykonnost dle
upravenych norem. Rozdily oproti kalendarnimu veku
mohou cCinit az 3 roky.
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Why Do We Determine Biological Age?

s To be able to evaluate efficiency, it is necessary first to
judge if the individual matches developmental calendar
age because the majority of standards is created on the
basis of calendar age. If biological age notably differs from
calendar age, an individual approach to the individuals in
question is needed as well as individual judging of their

efficiency following adjusted standards. Difference beyond
calendar year can reach up to 3 years.
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1) Rustovy vék:

5 Na zakladé rustového grafu ur¢ime nejdrive vyskovy vék (a) a
vahovy vék(b). Pro dalsi vypocet rustového véku jesté
vyuzijeme kalendarniho veku (c) a pomoci tri vztahu
vypocteme:

RV=(a + b +2¢)/4
RV= (a+b+c)/3
RV= (a+b)/2

» Pro podchyceni odchylky biologickeho od chronologickeho
veku pouzijeme indexu biologicke zralosti IBZ, ktery se
vypocita dle vzorce: IBZ = [ (RV.100)/CHV] -100
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1) Growth Age:

3 At first, height age (a) and weight age (b) are determined on
the basis of growth graph. To further calculate growth age,
calendar age (c) is used together with three relations:

RV=(a + b +2¢)/4

RV= (a+b+c)/3

RV= (a+b)/2

1 To set the extent to which biological age deviates from
chronological age, it is possible to use index of biological
maturity IBM which is figured out according to the following
theorem: IBZ = [ (RV.100)/CHV] -100
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2) Proporcionalni vek:

7 a) Komplexni znak télesné stavby (Wutscherk 1974): KC = KB/KA
KB = (Sirka ramen + bispinalni Sirka panve) - télesna vyska /2 - hmotnost
KA = (délka HK - obvod relax.paze) + (délka DK - stredni obvod stehna)

7 b) Korperbauentwicklungsindex (Brauer 1982):

KEI (chlapci) = SS - 2 - korigovany obvod predlokti / 10 - tél. vyska

KEI (divky) = SS - korigovany stfedni obvod stehna / 10 - tél. vy3ka

SS = stfedni $itka = (biakromialni $ifka + bispinalni $ifka) / 2

Pro korekci obvodu predlokti a stehna je pouzita tabulka vyuzivajici Rohreriv index.

2 c) Plasticky index (Mészaros a Szmodis 1982):

PLX = biakromialni Sirka + obvod predlokti + obvod ruky min.

Biologicky vék pak uréime jako aritmeticky primér véku vyskového, procenta
dosazené odhadnuté télesné vysky, véku vahového a plastického indexu.
Vsechny tyto hodnoty a odpovidajici vék najdeme v tabulce.
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2) Proportional Age:

2 a) Complex feature of body constitution (Wutscherk 1974):
KB = (shoulders width + bispinal pelvis width) - body height /2 - weight
KA = (length of upper limbs - circumference of relaxed arm) + (length of lower limbs

- middle circumference of thigh)

KC = KB/KA

2 b) Korperbauentwicklungsindex (Brauer 1982):
KEI (boys) = MW- 2 - revised circumference of forearm / 10 - body height

KEI (girls) = MW - revised middle circumference of thigh / 10 - body height

SS = medium width= (biacromial width + bispinal width) / 2
To revise circumferences of forearm and thigh, a table employing Rohrer Index can

be used.

2 ¢) Plastic index (Mészaros a Szmodis 1982):
PLX = biacromial width + circumference of forearm + circumference of hand min.

Biological age is then determined as an arithmetic average of height age, percentage
of reached estimated body height, weight age and plastic index.

All these values and corresponding age can be found in the table.
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3) Kostni vek:

Pro urceni kostniho véku vyuzivame stupné osifikace
zjisténého na zakladé rentgenogramu  zapeésti.
K vyhodnoceni pak vyuzivame kvalitativnich metod
(porovnani s atlasem) - Kapalinuv atlas (1973) nebo
metod deskriptivnich, které vyuzivaji hodnoceni stadia
osifikace u kazdé kustky. Systém TW2 (Whitehouse Il -
1983) vychazi z bodoveho hodnoceni 20 kistek a na
zakladé souctu bodu je urcen kostni véek.

c@ oo
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- Radius(l) and
’ Ulna(r)
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3) Bone Age:

Bone age is determined by stages of ossification which
are arrived at on the basis of wrist X-ray. Evaluation is
based on qualitative methods (comparison with atlas) -
Kapalin’s Atlas (1973) or descriptive methods which
evaluate stages of ossification of each bone. TW2 system
(Whitehouse Il - 1983) is based on point evaluation of 20
bones; bone age is determined by the total sum of the
points.
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4) Zubni vek:

3 Stupen v{/voje je mozné stanovit také na zakladé poétu (pripadné i
stupné) prorezavani zubu. Tuto metodiku jako prvni zavedl Matlegka
spolu s LukaSovou a pozdéji je upravil Skaloud (1977) V prorezavani
jsou znamé dva zakladni typy: evolucné progresivnéjsi | - typ zacina
prorezavani od Incisidu a M - typ od Molaru. Zuby v dolni Celisti se
prorezavaji zhruba o pulrok drive. Vék v tabulkach je uveden v rocich a
mésicich.
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4) Dental Age:

The stage of development can be determined on the basis of the
number (or possibly also the stage) of teeth eruption. This method was
first introduced by Matiegka together with Lukasova and later revised by
Skaloud (1977). There are two types of teeth eruption: more progressive
in evolution | - type = eruption starts with incisors; and M - type = starts
with molars. Teeth in the lower jaw erupt about six months earlier. Age
in tables is shown in years and months.
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Chlapci (Skaloud - Matiegka)

pocet zubi I1 12 C P1 P2 M1 M2
1 zub 58 7,2 10,1 9,8 10,5 5,7 12,0
2 zuby 6,2 7,8 10,8 10,2 11,1 6,0 12,4
3 zuby 6,8 8,2 11,8 10,11 11,11 6,4 12,10
4 zuby 71 8,4 12,1 11,7 12,5 6,7 13,6

Divky (Skaloud - Lukasova)

pocet zubu 11 12 C P1 P2 M1 M2
1 zub 5,7 7,1 9,1 9,2 10,3 5,7 11,8
2 zuby 6,3 7,6 10,6 9,11 10,8 59 11,1
3 zuby 7,0 7,1 10,9 10,1 11,5 6,3 12,6
4 zuby 7,2 8,1 11,3 11,0 12,0 6,8 13,5

Vék uveden ve formatu roky, mésice



MASARYKOVA UNIVERZITA www.muni.cz

oo
oo
o o
oo
o0
oo
o o

ooooooo
Oooooooao
oOoooooo
OoooOooooao

Boys (Skaloud - Matiegka)

Number of Teeth 11 12 C P1 P2 M1 M2
1 tooth 5.8 7.2 10.1 9.8 10.5 5.7 12.0
2 teeth 6.2 7.8 10.8 10.2 11.1 6.0 12.4
3 teeth 6.8 8.2 11.8 10.11 11.11 6.4 12.10
4 teeth 7.1 8.4 12.1 11.7 12.5 6.7 13.6

Girls (Skaloud - Luka3ova)

Number of Teeth 11 12 C P1 P2 M1 M2
1 tooth 5.7 7.1 9.1 9.2 10.3 5.7 11.8
2 teeth 6.3 7.6 10.6 9.11 10.8 5.9 11.1
3 teeth 7.0 7.1 10.9 10.1 11.5 6.3 12.6
4 teeth 7.2 8.1 113 11.0 12.0 6.8 13.5

Age shown in years and months
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5) Vyvinovy vek:

2 U vyvinoveho veku hodnotime vyvoj sekundarnich
pohlavnich znaku. Rozlisujeme stupné 0-4. K témto
zmeénam dochazi na zakladé zmeén hladiny muzskych a
Zenskych pohlavnich hormonu. Proto je pouzitelnost této
metody vhodna pouze pro obdobi puberty a dospivani.
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5) Development Age:

3 To determine development age, development of
secondary sex characteristics is evaluated. There are
stages 0-4. These changes occur due to increase in male
and female sex hormones. Therefore, this method can
only be used during the periods of puberty and
adolescence.
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