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CORRELATION
OF THE F

P. STEPANEK, V. KRIZEK AND P, ZIKUDA

In the available literature deql;
we can find mention aboyy the fact that n obesityv
we meet more and more frequently wit), fl-ll)-(f‘hlli\
Yet, papers discussing and (lmnnnélmling lilie 00l
sence of the normal arch of {0 sole of the [“ )t
objeatively are rather few iy number (St & 0?
nek, 1961, Stépanek, Kig tel 19():6) epa-
In a total of 900 persons. comprising ,506 men and

400 women, we have tried 1o evaluate objectively
the correlation between the longitudinal arch of the

foot and the weight or the relative excess weight of
the examined persons, respectively. Owing to the
anticipated differences between men and women

we performed the final evaluation separately ac-
cording to the sex. Y

ng with obesity

METHODS

For all persons under study we made a plan-
togram of the right sole. With the aid of an al-
coholic tannin solution we took foot prints on paper
so that the examined person with all the weight
stood on the right lower extremity. When the print
had dried, it was “developed” with an iron solution
of the following composition:

Tinctura ferri chlorati 50.0
Alcohol, 80 9/, 45.0
Glycerin 5.0

In each plantogram we registered the name, sex,
age, body height and weight of the examined per-
son. According to Broca’s formula we determined
from the height and the weight the possible devia-
tion from the so-called “ideal weight”.

“Ideal weight” in kg = height in ecm — 100

Deviations from the ideal weight, no matter whe-
ther already in the sense of plus or minus, were
expressed in per cent. In our set — involved were
patient of the Institute of Balneology in Maridnské
Lézng (Marienbad) — the relatively great share of
obesity of a high degree was by no means a pro-
duct of chance. A number of plantograms were ob-
tained from persons heavier than 150 kg and with
a relative excess weight of up to 4 150 9!

In the plantograms we determined, on the one

\/‘}3

BETWEEN THE LONGITUDINAL ARCH
OOT AND THE STATE OF NUTRITION

hand, the so-called “index of longitudinal m'ch‘ OF
the foot” according to Bradna and Srde¢ny
(Bradna,Srdeény, 1956) on the other hand,
the “footprint angle” according to Clarke (Clarke.
1933, 1967). _

Both obtained indices we evaluated separately in
the men and the women of our experimental set, in
dependence on the weight and the excess )velght.
Furthermore, we studied the mutual correlation be-
tween these two indices.

The index of the longitudinal arch of the foot
(ILAF) was determined in agreement with its auth.or
so that we measured the length of the foot print
without toes and the breadth (at the level of the
base of the fifth metatarsus). The index is calculated
according to the formula:

breadth of sole in mm X 10 .
length of footprint in mm

ILAF =

The reproducibility of the result was verified by
calculation in a ten times repeated plantogram of

FIG. 1

Scheme of measuring the length and the breadth of the
footprint in the determination of the index of the longitudinal
arch of the foot
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a person with a low index

é X and
index. The coefficient of v
on the average,

The footprint A) ; g
lowiz on th meztllli]agllce(gFA) 15 determined as fol-

. . nedis ge of the print we run a
thl'ft;ghtl llfle which is the tangent of the plantogram

e lev el. qf calcaneum and the first metatarso-
phalangeal joint, F

rom the point of contact (at the
levetll of the: matgtarso-]_)halangonl joint) we run
another straight line which is the tangent of the

plotted arch. The line runs along the area of the
{)}:unt al(;d not on the empty paper. Preferable is
e mode of locating both straight lines depicted in

'd a person with a high
arnation made 6 per cent

Fig. 2.
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FIG. 2
Scheme of determination of the footprint angle according
to Clarke

The fooiprint angle (FA) is measued with a pro-
tractor and corresponds to the angle enclosed by the
two straight lines.

RESULTS

Graph 1 shows the ILAF values in dependence
on the weight of the examined persons (arithmetic
mean with band of + standard deviation). It appears
that with a rising weight, the mean index values
are higher (longitudinal arch less vaulted).

In Graph 2, the correlation between ILAF and
relative excess weight is illustrated.

Graph 3 shows the correlation between FA
(footprint angle) and the weight of the examined
persons. With a rising weight, the mean FA values
diminish — the trend to a longitudinal-transversal
flat-foot increases.

Similarly, but still more markedly, diminish the
mean FA values with growing excess weight, as can
be seen from Graph 4. '

- The numerical correlations of the weight and the
excess weight of the examined persons to the ILAF
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Correlation between the index of the longitudinal arch of the
foot and the excess weight expressed by Broca’s index

TAB. 1

Correlation of weight and excess weight to ILAF
and FA values

Men: n = 500 Women: n = 400
ILAF r significance r significance
—
weight +0.258 | » < 0.010 +0.414
. i p < 0.001
excess +0.961 ;
sy P < 0.001 | 40.501 p < 0.001
_—
FA
weight, —0.191 P < 0.010 0
. —0.295 | » < 0.001
excess —0.295
Sy P < 0.001 | —0.381 P < 0.001
— 1 y



and FA \'aluc:s are given in Taly, [, A]] the correla-
tions are statistically significant, by much closer is
the correlation to the relative excess weight than 1o
the absolute weight in kilograms, _

Graphs 5 and 6 show the mutual correl
poth indices under study, ie. JLAF
separately for men and for women. Between the
index of the longitudinal arch of the foq and the
footprint angle there exists a very significant nega-

alions of

and FA —

iive correlation: f(:r men r=—0.721, while for
women 1= —0.687. In either case is p (0.001.
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Correlation between the footprint angle and weight of the
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Correlation between the footprint angle and the excess weight
of the examined person, expressed by Broca’s index

SUMMARY

The authors made plantograms of five hundred
men and four hundred women. In the plantograms
they evaluated the index of the longitudinal arch of

decny
the foot according to Bradna and Sr Y
(broadlh in_mm X 10 ) of. Fig. 1. Furthermore,

h in mm ;
they !loll;glllred the footprint angle ﬂCC(l):;‘i:Eg bt;)’
Clarke (Fig. 2). The arch of the foot e\.nl ;s 4
both methods exhibits lower mean.\ln ubom o
growing body weight and excess \\'C;g’F,b )
men and in women (Figs. 1, 2, 3, and 4, Tab. ke
Between the index of the longlln(!mﬂl arch l() s
foot and the fottprint angle there 1s a strongly sig

nificant correlation (Figs. 5 and 0).
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GRAPHS 5 and 6

Correlation between the index of the longitudinal arch of the
foot (axis x) and the footprint angle (axis y)

95



REFERENCES

BRADNA, J.,, SRDECNY, M., 1959: Objektivni zjistovani
vad Skolni mlideze pro zatazovini do zvladini télesne
vychovy. Teorie a praxe télesné vychovy. Sport. a tu-
rist. nakl.. Praha. Special issue. 363—366.

CLARKE, H. IL, 1933: An objective method of measuring
the height of the longitudinal arch of the foot. Research
Quarterly 4 :99. (After H. H. Clarke, 1967.)

CLARKE, H. H., 1967: Application of measurement 1o

96

])r(-ulit't'-”a” Inc. Ney

i calion.
health and physical edu

Jersey. 961: K otd
STEPANEK, P 19615 2 8%egg 9. - die Hiufung v
‘“”(.‘llu}fndlu. Vniti. f‘}’%"i\'b\’ 1966: Uber % ]1"‘:"3‘,1':}5-:‘10"

Qi A 4‘ o .y . s s oS ", "
S'l‘l]:i:“A?..pl\(:npl';v':\I}olllcil)ig(‘n. Heilliun
altliss

Jivu otvlosti na podélng,
DAL )

s P, Zikuda
p. Stepanek, V. I{i-lzlcl\. 12
. b1 ay
Research Institute of B-n]l:l;‘: 0gy
Marianské Lazné (Mare



