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The Crampton's index and the body postural controbf judo
competitors

Abstract

Aim: The system of body postural control is very impairt&a combat sports and the aim of
intensive research . In combat judo is often raidnge of the body from the recumbent to
standing position. It was decided to see if iiglated to body postural control of judo players
Material and methods. The 23 judo players were examined by Cramptonts tesd next were
tested the level of the body balance on a stangasturography platform

Results: Judo players with low Cramptons indicator showetkgative correlation with the
level of body postural control disorders

Conclusions. The selected correlation among the judo train@@mpton’s indicator, and
cardiovascular reaction to the change of body mwsirom horizontal to vertical has been

observed.
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Introduction

The system of body postural control is the aimndémsive research (1). One of the ways to
examine it, is to analyze the human center of pressio the recording of the movement,
trajectory devices which measure the place of #mer of pressure as a posturograph or
balance platform are used. It is known that mamgtois both interior and exterior as:
temporal loss of body postural control [2], tireds [3], nervousness, outside temperature
and many others is important in the system’s prepek [4,5]. It is also proved that long-
lasting training with many elements disturbing gwgiilibrium, results in the improvement of
the control of the body position [6].

The Crampton’s test is the orthostatic test deteimgi the adaptation of blood circulation
system while the changes of the body position ftbenrecumbent to standing, taking into
consideration the frequency of the heart rate dmed dystolic blood pressure (SBP). The
change of the position from recumbent to standengses the dislocation of large amounts of
blood to the lower parts of the body. In the phigiecal conditions the changes of the blood
pressure and the blood capacity in the blood vemsehnalyzed by bar-receptors (receptors
responsible for the control of the blood pressuBgt-receptors send the messages to the
central nervous system and by that the organisstgetcontrol over the blood pressure.

It is considered that the functional state of kemeptors and the cardiac output have a
meaningful influence on the orthostatic tolerantile reason of orthostatic disorders while
the change of the body position can be both theafficgent increase of the heart rate and the
insufficient increase of the systolic blood press(8BP), the lack of change in SBP but
mainly the decrease of it [7].

Incorrect organism’s reaction can show the orthimstaypotony evoked by the incorrect
functioning of the autonomy system (the centravoes system). The ortostatic hypotony is
the decrease of systolic blood pressure more tBamr2Hg (or the systolic blood pressure
DBP for more than 10 mmHg) 3 minutes after verizzdion. The symptoms of orthostatic
hypotony are, above all, headaches and disordehe aontrol of the body position [5].

While the examinations, it was a matter of deliberaif the long-lasting training can
influence the results in orthostatic test describgthe Crampton’s index (ICR) and if there is
a dependence between that index and the conttbédfody position.

Judo competitors were the examined group as the figtt is very complex and can take
place in nage waza (standing position) and kataamaWon the mat). The throws are divided

into groups: hand throwing techniques (te waza)t throwing techniques (ashi waza), hip



throwing techniques (koshi waza) and sacrifice negples (sutemi waza). The grips are
divided into pins or mathold (osaekomi waza), ctsoke strangles (shime waza) and arm
locks (kansetsu waza).

One correctly used technique can finish the figkfioke the statutory time and provide the
victory to the competitor who used the techniquespite the fight result so far.

While the fight in this sport discipline, the freent and sudden changes of the body position
occur. These changes are always accompanied by biorulation reactions which always
change the heart rates and the systole pressure.

Incorrect reactions of the blood circulation systesn be dangerous to health and security of
a competitor with the symptoms of nausea, dizzireegs the general worsen of the body
balance [7,8].

The ability to keep the body balance enables t@ kbe balanced position of the body and
preservation or gaining of the mentioned state evthie physical activity or directly after it.
The basis to the body balance preservation arentha information from the touch,
kinesthetic, optical and atrial analyzer [9].

The regulation of the body balance occurs in theowes system and it is determined by its
activity. However, the mechanisms of the controtlef body balance are not well known so
far [10].

Taking into consideration that Crampton’s indeximesf the adapting ability of the blood
circulation system while changing the body positeord the significance of the activity to
preserve the body balance while the judo fighhais been noticed that the peculiarity of the
judo training has a positive influence on the vatfieghe Crampton’s index among the judo

competitors and may be a base for the future profithe master competitor [11].

Material and methods

In July 2008, 23 judo competitors took part in éx@mination taken up on judo meetings in
Janowo Lubelskie, ®0Ino Krajeiskie and Gdask.

The examination consisting of the Crampton’s test the body balance disrupt test were
taken in the morning (10-12 a.m.). Firstly, the i@paon’s test was taken (the measurement of
the heart rate and the systole pressure after h0tes of recumbent). Secondly, the examined
competitor stood up and after 2 minutes the hedgtand the systole pressure were measured

again.



The level of the body balance was established whih use of the posturograph. The
measurement was based on the recording of thercehf@essure (C.O.P) on the specific
platform for 32 seconds and the results were reckin the statokinesiogram graph [12].
The developed figure surface of statokinezjogrars te&en into analyze as it is commonly
known that the highest values this parameter getsvorst the control of the body position is
[6,13].

Directly after the Crampton’s test the level of thedy balance was estimated. Next the
examined competitor did six somersaults by thedhtiulder to the standing position in the
time of 18 seconds and the body balance was estihaafain [3,6,12].

The examinations were taken in a large closed ha¢&ti room with the inside temperature of
about 22°C.

The changes in the work of the control of the bpdgition system were described with the
developed figure surface of a statokinesiogram.

S, — the figure surface in a standing position [fhm
S, — the figure surface after disturbed by the somets [mnf].

There was also the relative figure surface of theokinesiogram. estimated (further called as

a level of the body balance disorders)@m?:
S, - S

Z, = —- Egn.1
1 S, q

The Crampton’s index (ICR) was estimated from threnula:

RG 25 x (3.15 + DTA — DPS:20) Eqn.2
DTA- the difference of the systole of the bloodgsige [cm Hg]
DPS - the difference of the frequency of the hedtgls [mm Hg]

pressurel = the recumbent position

pressure 2 = the standing position



The results were worked out in a statistic methetdls the use of Statistic (version5.0). The

basic anthropometric data of the examined grouppi@sented in Table 1.

Table 1. Anthropometric data of the examined coitgrst

Number  AGE RANGE HEIGHT RANGE  WEIGHT RANGE BMI RANGE

of (m) (kg) (kg) (kg/n) (kg/n)

competit

ors

n=23 17,50 1,92 135-22 1,76 +£0,07 1,63-1,92 75,73+12,97 54,5-97 245+33 19,1-31
Results

Table 2 presents the average values of the measnteof the statokinesiogram. figure
surface in a standing positiongfSand the values disturbed by the somersaulfsai®l the
average value of the level of the disturbance efdbntrol of the body position {¢ DTA

value, DPS value and the average value of ICR.

Table 2. The results of measurements in the botinba disorders test and in the Crampton’s

test.
Number & S Z; DTA DPS ICR
of compet.
189,8 300,65 0,65 0,67 10,9 81,9+ 3,95
n=23 * * * * *
76,1* 136,1* 0,62 0,18 7.3

* the differences statistically important on tleeél of p < 0,05.



Picture 1 present’s the values of ICR factor depenadn the changes of the value of the
systole pressure after the change of the bodyipnsitom the recumbent to the standing

position.

Picture 2 presents the values of ICR factor depgndn the changes of the frequency of the
heart rates after the change of the body positimm the recumbent to standing position.

Picture 1 The changes of the values of the Crangptndex (ICR) depending on the changes

of the value of the systole pressiter the change of the body position from the
recumbent to the standing position.

2,5
2 1 .
.
1,5

0,5

-0,5

changes of the value of the systole
pressure/10

Crampton’s Index(ICR) R?=0,81

The relationship between the variables presentati@graph is higlR?>=081)



Picture. 2 The changes of the value of the Cramgtadex (ICR) depending on the changes
of the value of the heart ratéerahe change of the body position from the

recumbent to the standing position
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The relationship between the variables was notrebdeR?=0,007).
Picture 3 presents the changes in the value ofethel of the body balance disorders Z

depending on the value of the ICR index.

Picture 3 The changes in the value of the levéhefbody balance disorderg @&pending on
the value of the ICR index.
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The graph presented in Picture 3 was given to éurtinalyses and separated the variables as a
criterion applying the value of the Crampton’s ird#CR) =80 (it is the value of the index
defined as sufficient).

The results gained after the division were presemd able 3 and 4 and on graphs 4 and 5.
Group 1 consists of competitors who gained the V@Re lower or equal 80.

Group 2 consists of competitors who gained theevahove 80.

Table 3. The results of measures in the body baldisorder test and the Crampton’s test for

group 1 after the division of theiahles.

Numberof  pylse1  pulse2  DPS pressurel pressure2 DTA ICR
competitors
groupl (mmHg) (mmHg) (cmHg)

n=11 66,2+75 77,8% 116+7,3 127,7+ 128,2 + 0,05+ 65,34 +7,89
12,1 16,0* 15,1 0,41* *

Table 4. The results of measures in the body baldisorder test and the Crampton’s test for

group 2 after the division of theiahles.

Numberof  pulse 1 pulse 2 DPS pressurel pressure2 DTA ICR
competitors H H H
o (MmHg)  (mmHg)  (cmHg)

n=12 66,9 + 77,1+ 10,2 +7,6 1128+ 1252 + 1,24 + 97,12 +

12,9 10,8 16,9* 20,6 0,74* 11,8*

* the differences statistically meaningful for the@ues of the same columns of Table 3 and 4

on the level of p < 0,05

Picture 4 presents the changes of the level obtitly balance disorders depending on the
value of the Crampton’s index (ICR) for group leafthe division of the variables.
Picture 5 presents the changes of the level obtiiy balance disorders depending on the

value of the Crampton’s index (ICR) for group 2eafthe division of the variables.



Picture 4. The changes of the level of the bodgartad disorders;Zdepending on the value of
the Crampton’s index (ICR) for gpoli after the division of the variables.
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The values presented on the graph show the higtiaeship between the variabld#?€0,57)

Picture 5 The changes of the level of the bodyrzaalisorders Zdepending on the value of
the Crampton’s index (ICR) for gra2ipfter the division of the variables.
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Picture 6 The changes in the value of the bodynealaisorders Zdepending on the changes

body height (m)

of the body height among all comipes.
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The relationship between the variables is statifiégmportant R?=0,40)

The higher competitors are observed to have lowely lbbalance disorders in the test of six

somersaults. The above statistically importantti@iahip R?=0,40is surprising and so far it

was not confirmed in literature on the body balahoéh among male population and judo

competitors.

The introduction analyses of the results gaindthénexamination show that:

the statistically meaningful relationship betweba thange of the Crampton’s index
and the change of the body position disorder existd there is no relationship
between the value of the Crampton’s index (ICR) #redchange of the pulse value
after the change for recumbent to standing position

There was no meaningful relationship between thangé of the value of the body
balance disorderizand the value of the Crampton’s index (ICR) atfter change from
recumbent to standing position among the compstitorthe examined group. The
relationship was present after the division of &xamined group into two smaller
groups.

The data presented in Tables 3 and 4 shows thatdhwpetitors with the higher
(better) Crampton’s index (ICR) were reacting te tihange of the body position from
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recumbent to standing position with the meaningfcrease of the systole pressure
and the frequency of the heart rates. The compegtikith lower Crampton’s index

(ICR) were only reacting with the increase of freqay of the heart rates.

Discussion

The proper control of the body postural stabiligyniecessary in many sport disciplines
(gymnastics, jumps, aviation and martial arts) analso crucial in everyday life for safe
functioning of the whole human body [4,6,13,14].sé&lhas a relationship with human
concentration and effect of "placebo”[15]. The wlibs in the system of the body position
control can take place in many ways. The most comofahese ways is the disturbance in
the labyrinth balance after the rotary movemenhwiite minimum speed of 0,8 Radian/sec
[7].

The examinations taken up on people who are trgisports containing many stimulating
disturbances of the body balance show that humgansm becomes immune on those
disturbances and it means that the organism undgrgalassical training.

The phenomenon has been already described amorggrdariemale judo competitors,
bareback riding competitors and even among womenitlg self-defense amateur
[2,3,13,16].

Both in judo training and in judo fights it is vefsequent for the competitor to change the
position from recumbent or kneeling to standing aadtinuing the physical effort after this
change. In judo there are also the situationsasépe lying down and next the change to the
standing position and continuing the training amal fight.

In the examinations the judo competitors were fegcio the change of the body position
(from recumbent to standing) with te increase efdkistole pressure and the rise of the value
of the frequency of the heart rates on a good l@aagording to the Crampton’s norms).

There were no dangers of orthostatic hypotony oleserThe gained results are similar to the

results gained for judo competitors in different @goup, though they are a bit lower [5].

The Crampton’s index (ICR) showed positive, stat#dly meaningful relationship with the
increase of the systole pressure but there wasmoection with the increase of frequency of
the heart rates, that is why the pressure reactiayp be perceived as the decising when it

comes to the Crampton’s index (ICR).

11



The index of the body balance did not present any statistically important cortimgcwith
the Crampton’s index (ICR) and the scattering moimtesented on the graph on Picture 3
suggested the analyze and the separation of thebies.

After the separation of the results it appeared tthe competitors of groupl (the ICR value
lower or equal 80) reacted for the change of theylmosition from recumbent to standing
position only with the increase of frequency of tieart rates. The competitors in group 2
(ICR value more than 80) reacted with the increafskoth the frequency of the heart rates
and the value of the systole pressure (Table 3and

Analyzing the relationship between the Cramptondek (ICR) and the index of the body
balance disorders;Zin both groups, it can be noticed that in grouphére is negative,
statistically important relationship’R 0,57 but in group 2 there is no such a relatigns
(Picture 4 and 5).

The examination results allow to formulate thedwling observation, except the results of the
examination about the group separation becauskeohtimber of competitors in the group

thus the examination should be proved in furthemngxrations on the issue.
Summing:

1. The judo competitors’ reaction for the change &f lody position from recumbent to
standing was correct.

2. There was no single case suggesting hypotony.

3. There was no relationship between the Cramptonlexr(ICR) and the body balance
disorder index Zin the examined group with the high Crampton’sid

4. There is a meaningful relationship between the risga reaction for the recumbent to
standing position and the level of the body balaftice lower ICR index value, the
lower body balance level) among judo competitorthwine low Crampton’s index
level. However, this statement should be provertiher examination on the issue.

5. The statistically important relationship betweea tompetitors’ height and the level

of balance directly after the six somersaults voamd.
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Conclusions

1. The observations presented in section 1 andtRecsummary shows that judo training has
a positive correlation with the adaptation of tlaediovascular system during the change of

position of the body - from lying down to standidgscribed by Crampton indicator.

2. The observations presented in section 3 andtheosummary shows that the reaction of
body postural control has a negative correlatisith the cardiovascular response during
postural changes - from horizontal to vertical posi only in judo athletes with a low or
middle Cramton’s indicator (ICR <80) - such apé&ople not practicing.

In judo athletes with higher level of Cramptonslicator (ICR>.80) both systems react

separately.
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