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Background. Flatfoot frequency in children varies from 0.6% to 77.9%. This wide-range data is associated with lack of
uniform diagnostic criteria and method of statistical analysis.

Aim. This study aimed to demonstrate the variability in flatfoot frequency in the same population using different
indices of footprint and methods of statistical analysis.

Material and methods. This study included 317 school-age children. Children with orthopedic and foot
pathology were excluded. The main evaluation methods were clinical examination, computer plantography
with footprint index calculation (Staheli index, Chippaux-Smirak index, Clarke’s angle, podometric index, arch
height index), and statistical analysis (descriptive statistics methods with Kolmogorov-Smirnov and Shapiro-
Wilk criteria, data definition according to the law of normal distribution with standard deviation and quartile
assessment).

Results. According to the law of normal distribution (with a double standard deviation), our study demonstrated
that the flatfoot frequency using the plantar footprint indices varies from 1.6% to 4.8% in 7-17-year-old children
and using the medial footprint indices, from 1.28% to 2.8% in the same age. Quartile assessment method
showed a flatfoot frequency of 5.85%-28.33% with plantar foot indices and 5.7%-15.43% with medial footprint
indices.

Conclusion. The different plantographic indices and methods of statistical analysis demonstrated that the frequency
of a flattened longitudinal arch of the feet in a population may differ significantly. Thus, the frequency of flatfoot
determined on the basis of indices calculated on the medial footprint is 1.7-1.8 times lower than that determined on
the plantar footprint. In addition, the frequency of flatfoot is 5.5-5.9 times lower than that determined by the quartile
assessment.
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O6ocHoBanme. YacToTa IVIOCKOCTOINA Y JieTeil, II0 JaHHBIM JIMTepaTyphl, BappupyeT oT 0,6 fo 77,9 %. Takoit mm-
POKMIT AMAIa30H AAaHHBIX CBSI3aH C OTCYTCTBUMEM €VHBIX KPUTEpVeB [UATHOCTUKY ¥ CIIOCOOa CTaTUCTUYECKO obpa-
60TKIL.

Ilenp — mpoAeMOHCTPMPOBATh BapMabETbHOCTb YAaCTOTHI IVIOCKOCTONMA Ha NpUMepe OfHOM M TOJ >Ke MOMY/IALNN
IIpU MICIIOJIb30OBAaHNN Pa3/INIHbIX H]IaHTOI‘pa(bI/I‘{eCI(I/IX VHIOEKCOB " CII0CO60B CTATUCTUYECKON 06pa6OTKI/I MTaHHBIX.
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Marepuan u MeTopbl. B nccmenoBanme Obiy BKIoueHsl 317 [eTelt IMIKONMBHOTO Bo3pacTa. KpurepreM HeBKIIOUeHMs
ObUI0 Hanmu4ye y pebeHKa OPTOMeANIECKOlT TATOTIOTM, TIOMMMO [IATOMOIMH CTOI. IIpUMeHsIN C/IeRyolyie METORbl —
K/IVHUYeCKMIT OCMOTP, KOMITBIOTEPHYIO IJIAHTOTrPadyIo C pacyeToM MH/IEKCOB II0 MOfOIIBEHHOI TOBEPXHOCTH (MHAEKC
cBoga Staheli, napmexc Chippaux-Smirak, yron Clarke’s) u mo MepyuanpHOI ITOBEPXHOCTM CTOI (TIOJOMETPUYECKUI
MHJIEKC, MHJeKC BBICOTHI cBofia (arch height index)) m craTmcTmyeckmit (MeTOABI ONMCATENBHON CTATUCTUKU C OIIpe-
menenneM Kputepues Konmoroposa — CvmpHoBa u llammpo - Yunka, onpepenenne NPMHAIIEKHOCTY JAaHHBIX 3aKOHY
HOPMAJIBHOTO Paclpefe/ieHlisi C PacueTOM CTAaHAAPTHOIO OTKIOHEHVsI, KBAPTUIbHBIN CIIOCOO OL[eHKM).

PesynbraTsl. Kak mokasano Hallle UcCTeJlOBaHMe, YACTOTa IVIOCKOCTOINA COIVIACHO 3aKOHY HOPMa/IbHOTO pacIipefierne-
HUs (C YABOEHHBIM CTaHAPTHBIM OTK/JIOHEHMEM) ITO JAaHHBIM MHMEKCOB, PACCYMTBIBAEMBIX 110 HOf[OIIBEHHOI TIOBEPX-
HOCTM CTOII, BapbupyeT oT 1,6 5o 4,8 % BO BceX BO3pacTHBIX Irpymnnax (7-17 jeT); Ha OCHOBaHUM OLIEHKYU MefUaIbHO
IIOBEpXHOCTH CTOIl — OT 1,28 710 2,8 % B TOM ke Bo3pacTe. COIIaCHO KBapTU/IBHOMY CIIOCOOY OLIEHKV Y TeX >Ke JeTeil
TAHHBIN IIOKa3aTe/nb COCTaBILAN 5,85-28,33 % B COOTBETCTBUM C MHJEKCAMM, PACCINTBIBAEMBIMHU I10 IIOJLOLUIBEHHOII IO-
BEPXHOCTH, U 5,7-15,43 % — B COOTBETCTBUM C MHIEKCAMM, PACCUUTHIBAEMBbIMY 110 MEIMA/IbHON IIOBEPXHOCTU CTOIL.
3akmrouenue. IIpy 1CHONb30BaHNM PAasIUYHBIX [TAHTOTPAadMYeCKMX MHEKCOB M CHOCOOOB CTATHCTUYECKON oOpa-
OOTKI JaHHBIX [IOKa3aTe/Ib YaCTOTHI YIUIOLEHHOTO MPOJONBHOTO CBOAA CTOII B IOMY/IALIMY MOXKET 3HAYUTEIBHO OT/IN-
9aTbcs. Tak, 4acToTa IUIOCKOCTOIMS, OIpefessieMas Ha OCHOBAHMM WMHJIEKCOB, PaCCUMTAHHBIX IO MeIManbHON II0-
BEPXHOCTHM CTOII, B 1,7-1,8 pa3a HIDKe IO CPaBHEHMIO C YaCTOTOM IUIOCKOCTONN, ONpPeeNsAeMON IO MOJOIIBEHHOM
MOBEPXHOCTM cTOm. IToMMMO 3TOro, 4acToTa IIOCKOCTONINA, PACCYMTAHHAA COITIACHO 3aKOHY HOPMAJIbHOTO pacIpe-
meneHys (C yABOEHHBIM CTaHIAPTHBIM OTKIOHEHMEM), B 5,5-5,9 pasa HMKe 4acCTOTBHI IIOCKOCTOIN, OIpedesiieMoit

C IOMOLIbI0 KBApPTUJIBHOTO criocoba OL€HKU.

KnroueBbie croBa: JETU; IIOCKOCTOIINE; OMATHOCTMKA; IITIaHTOI‘pa(bI/IH; CTaTUCTHUKA.

Introduction

Flatfoot is one of the most frequent causes of
visits to the pediatric orthopedist. The condition
is characterized by a decrease in the height of
the longitudinal arch of the foot (with or without
valgus deviation of the hind foot) [1, 2]. For most
children below the age of 8- or 9-years flatfoot is the
physiological norm, due to the increased extensibility
of the ligamentous apparatus, adipose tissue in
the area of the plantar surface, and immaturity of
the neuromuscular apparatus. In most individuals
a gradual increase in the height of the longitudinal
arch is observed during the first decade of life [3-6].
To date, the question of which criteria should be
used to diagnose flatfoot remains controversial.
For example, according to the literature, pediatric
flatfoot incidence ranges from 0.6% to 77.9% [6-8].
Such a wide scattering of data is associated both
with the anatomic variability of a child’s foot during
growth and with the shortcomings of the diagnostic
criteria [6, 9]. Thus, in their systematic review of
the literature on the diagnosis of flatfoot in children,
Banwell et al. (2018) identified a need for further
research due to the lack of reliability and validity of
the diagnostic methods currently in use [6].

Despite the reliability of the X-ray diagnostic
method, it has a significant drawback in the form
of radiation exposure [10]. Another widely used
method for diagnosing flatfoot is plantography.
The analysis of scanned images of feet (computer

plantography) allows the calculation of useful indices.
Currently, the most well-known and diagnostically
valuable criteria are: the Staheli index (the ratio of
the length of the line drawn in the narrowest part of
the midfoot print and the line drawn in the widest
part of the calcaneal region) [11-13]; the Chippaux-
Smirak index (the ratio of the length of the line
drawn in the narrowest part of the midfoot print
and the line drawn in the widest part of the
footprint, at the level of the heads of the metatarsal
bones) [11, 14]; Clarke’s angle (the angle between
the tangents drawn from the most medially located
point in the tarsus region to the concave part of the
longitudinal arch and to the medial surface of the
calcaneal region) [14, 15]; the arch index, (the ratio
of the midfoot to the length of the foot, excluding
the toes) [16, 17]; the podometric index (the ratio
of the tuberosity height of the navicular bone to the
foot length) [18]; and the arch height index (the
ratio of the longitudinal arch height and the foot
length (without toes), in percent) [19]. The literature
also includes some indices that are rarely used
when evaluating a plantographic imprint. These are
Martirosov’s K-index [20], the footprint evaluation
index [21], the instep index [22], and the plantar
footprint index [23].

When analyzing the methods of statistical
analysis used to determine flatfoot incidence, we
observed significant variability. The most popular
statistical estimation methods used for determining
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flatfoot incidence are the law of normal distribution
(in the calculation of average values one to two
standard deviations are taken into account) and the
quartile or centile method [25] [18, 24].

Based on the information outlined above, it
is possible to formulate a research hypothesis: the
diagnosis of foot-arch thinning, that is, flatfoot,
and the determination of flatfoot incidence in the
population directly depend on the plantographic
indices and the method of statistical analysis used.

The purpose of this research was to
demonstrate the variability of flatfoot incidence in
the same sample of the population when different
plantographic indices and statistical analysis
methods are used.

Materials and methods

All studies were carried out in accordance
with the principles of the Helsinki Declaration of
Human Rights and written consent was obtained
from all parents/guardians. Using a computer, we
scanned 634 feet of school-age children: 298 feet of
149 children aged from 7 to 10 years; 210 feet of
105 children aged from 11 to 13 years; and 126 feet
of 63 children aged from 14 to 17 years. The survey
was carried out in a school located in the Pushkin
district of St. Petersburg, Russia.

The main criteria for inclusion in the study
were being aged between 7 and 17 years and the
absence of a diagnosed orthopedic or neurological
pathology, except for flatfoot.

Computer plantography was performed using
the DiasledScan instrument-hardware complex
(DiaService LLC, Russia). The Staheli arch index
(the ratio of the length of line 2 to the length of
line 3), the Chippaux-Smirak index (the ratio of
the length of line 2 to the length of line 1), and
Clarke’s angle (4) were calculated using scanned
images of the plantar surface of the feet (Fig. 1).
The parameters of the arch, as determined by the
medial surface of the foot, included the subometric
index (the ratio of line 1 to line 2) and the arch
height index (the ratio of the length of line 4 to the
length of line 3) (Fig. 2).

Statistical analysis of the data was carried out
using Statistica software produced by Statsoft.
The normal distribution of the data was determined
using the Kolmogorov-Smirnov and Shapiro-Wilk
tests.

Results

We analyzed 634 feet of children aged 7 to
17 years to calculate mean values and standard
deviations (from -20 to +20) of the main
plantographic indices (Table 1).

The data presented in Table 1 show a trend
toward age dependence of indices in the groups
investigated. Thus, the average indices change in
a direction that quantitatively corresponds to an
increase in the height of the longitudinal arch of the
foot. For example, the average value of a parameter
such as the Staheli index at age 7 to 10 years is
within 0.53 £ 0.115, at age 11 to 13 years is within
0.49 £ 0.12, and at age 14 to 17 years is within
0.46 £ 0.09. This indicates that the arch of children’s
feet forms gradually. The same trend was observed
for the other indices.

To determine the incidence of flatfoot among
children in the sample group, this indicator was
calculated for all indices investigated, according to
the parameters obtained from the statistical analysis,
and is shown in Table 1. The criterion for flatfoot
in this case was the value of each index that lay
outside of two standard deviations, corresponding
to a decrease in foot-arch height. The results of this
evaluation are presented in Table 2.

As can be seen from Table 2, the percentage of
children suffering from flatfoot depends on the index
used, but in general we can observe a tendency toward
a decreasing incidence of flattened arches with age.
For example, the flatfoot incidence according to the
Staheli index varies between 3.79% at age 7 to 10 years
and 1.6% at age 14 to 17 years. According to the

Fig. 1. Analysis of Fig. 2. Analysis of the medial

the plantar footprint
(please see main text
for details)

surface of the foot (please see main
text for details)
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Table 1
Average values and standard deviations for the main plantographic indices according
to the normal distribution law
7-10-years-old 11-13-years-old 14-17-years-old
Index
M o -20..+20 M 4 -20..+20 M o -20..+20
SI R 0.53 0.115 0.3-0.76 0.49 0.12 0.25-0.73 0.46 0.09 0.28-0.64
SIL 0.54 0.13 0.28-0.8 0.5 0.11 0.28-0.72 0.46 0.09 0.28-0.64
CSI R 0.34 0.08 0.18-0.5 0.32 0.09 0.14-0.5 0.29 0.06 0.17-0.41
CSIL 0.34 0.08 0.18-0.5 0.32 0.08 0.16-0.48 0.3 0.05 0.2-0.4
PI R 12.67 3.48 5.71-19.63 13.13 3.58 5.97-20.29 14.18 3.19 7.8-20.56
PIL 12.52 3.41 5.7-19.34 13.18 3.64 5.9-20.46 13.66 3.73 6.2-21.12
CAR 52.2 7.58 37.0-67.4 53.4 7.75 37.9-68.9 584 5.25 47.9-68.9
CAL 52.7 6.8 39.1-66.3 534 6.63 40.14-66.7 56.9 3.7 49.5-64.3
AHI R 0.29 0.02 0.25-0.33 0.3 0.03 0.24-0.36 0.31 0.02 0.27-0.35
AHI L 0.29 0.02 0.25-0.33 0.3 0.03 0.24-0.36 0.31 0.03 0.25-0.37

Note. SI — Staheli index; CSI — Chippaux-Smirak index; PI — podometric index; CA — Clarke’s angle; AHI — arch height index;
R/L — right foot/left foot; M — arithmetic average value; 0 — standard deviation.

Table 2
Flatfoot incidence (%) according to the double standard-deviation criterion
Flatfoot incidence (%)
Index
7-10-years-old 11-13-years-old 14-17-years-old

SI R 3.03 2.0 1.6
SIL 3.79 3.0 2.1
CSI R 3.27 3.0 1.9
CSI L 3.79 3.0 2.7
PIR 2.08 1.7 1.4
PIL 2.08 1.8 1.5
CA R 4.0 4.0 3.22
CAL 4.8 3.8 3.22
AHI R 2.8 2.7 1.28
AHI L 2.8 2.7 1.28

Note. See the abbreviations in the footnote for Table 1.

Chippaux-Smirak index, flatfoot incidence is in the
range of 1.9% to 3.79%, again with a predominance
at a younger age. Using Clarke’s angle, the incidence
of flattened arches of the feet varies from 3.22%
to 4.8%. According to the subometric index, flatfoot
incidence is in the range of 1.4% to 2.08%, with
a predominance between the ages of 7 to 10 years.

According to the arch height index, flatfoot can be
diagnosed in 1.28% to 2.8% of cases. In general, the
values of the longitudinal arch height calculated on
the basis of the print of the medial surface of the
foot are lower compared with the values calculated
on the plantar surface. Nevertheless, in this case age
dynamics were also noted.
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Table 3
Average values and quartile deviations of the main plantographic indices
7-10-years-old 11-13-years-old 14-17-years-old
Index
M IQR IQR M IQR

SI R 0.53 0.41-0.58 0.49 0.4-0.56 0.46 0.41-0.58
SIL 0.54 0.4-0.56 0.5 0.42-0.59 0.46 0.41-0.58
CSIR 0.34 0.26-0.37 0.32 0.27-0.38 0.29 0.29-0.4
CSI L 0.34 0.26-0.37 0.32 0.29-0.4 0.3 0.3-0.42
PIR 12.67 8.11-11.36 13.13 8.9-12.46 14.18 10.2-14.3
PIL 12.52 7.67-10.74 13.18 9.16-12.83 13.66 9.8-13.72
CAR 52.2 36.5-51.1 534 30.2-42.2 58.4 58.2-81.5
CAL 52.7 33.8-47.27 534 32.3-45.2 56.9 62.2-87.2
AHI R 0.29 0.27-0.38 0.3 0.29-0.4 0.31 0.32-0.45
AHI L 0.29 0.27-0.38 0.3 0.29-0.4 0.31 0.31-0.44

Note. IQR — interquartile range (range of values between the 25% and 75 centiles). Other abbreviations are given in the footnote for

Table 1.

The data obtained relating to the incidence of
flatfoot reflect the methodological approach adopted,
according to which the deviation of a quantitative
attribute (index value) amounting to the value of
two standard deviations from the average value
is accepted as a preexisting pathology, since this
method is used most often in biomedical research.
However, the literature also offers other criteria for
determining the normative values of the indices for
flatfoot. To compare the results of flatfoot diagnosis
by the indices studied and obtained using various
methods of statistical evaluation, the average
values of the calculated plantographic indicators
were determined according to the quartile method
(Table 3).

As shown by the data presented in Table 3,
most indices indicate a trend toward increasing age
dynamics in the sample group. The average values
of the indices and the interquartile ranges vary in
the direction corresponding to an increase in the
height of the longitudinal arch of the foot.

We calculated flatfoot incidence in the sample
group based on all of the indices investigated,
according to their quartile distribution (Table 4).

As can be seen from Table 4, according to
the Staheli index the incidence of a flattened
longitudinal arch of the foot is between 9% and
28% with prevalence between the ages of 7 to 10
years. Based on the Chippaux-Smirak index, the

proportion of children with flattened arches ranges
from 5.75% to 25.76%, with a greater number of
flattened arch cases among children of primary-
school age. However, according to Clarke’s angle,
the incidence is between 2.27% and 3.82% among
children aged 7 to 10 years and 21.3% to 21.51%
among children aged 14 to 17 years. The indices
of the medial surface of the foot also show a lower
flatfoot incidence compared with the indices
calculated based on the plantar surface. According
to the subometric index, at the ages of 7 to 10, 11
to 13, and 14 to 17 years the flatfoot incidence is
14.76%, 13.28%, and 12.24%, respectively. According
to the arch height index, the incidence of flattened
arches of the feet varies from 5.7% to 14.49%, with
prevalence among children of early school age. We
did not observe any significant differences in the
incidence of flattened arches between the right and
left foot. However, according to all of the indices
investigated, with the exception of Clarke’s angle,
flatfoot incidence tends to decrease with age.

Thus, in accordance with the data presented,
it can be seen that the incidence of flattened foot
arches depends on the index used and, to a large
extent, on the method of statistical analysis used.

As an example, we present a bar graph to illustrate
the variability in flatfoot incidence when determined
using the Staheli index and Clarke’s angle for different
age groups according to the quartile evaluation
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Table 4
Flatfoot incidence (%) according to the quartile distribution
Flatfoot incidence (%)
Index
7-10-years-old 11-13-years-old 14-17-years-old
SI R 25.76 21.0 16.13
SIL 28.33 14.0 9.68
CSIR 24.24 11.0 6.45
CSIL 25.76 9.0 5.75
PI R 15.43 14.28 13.79
PIL 14.76 13.28 12.24
CAR 3.82 3.0 21.51
CAL 2.27 2.0 21.3
AHI R 14.49 12.38 7.7
AHIL 13.15 11.7 5.7

Note. See the abbreviations in the footnote for Table 1.

%
30 25.76

25 21
20
15
10
3.82 3
5
0

7-10-years-old 11-13-years-old
B Staheli index

21.51

16.13 |

14-17-years-old
Clarke’s angle
Fig. 3. Flatfoot incidence (%) according to the Staheli

index and Clarke’s angle for different age groups according
to the quartile evaluation method

method. Flatfoot incidence among children aged
from 7 to 10 years and from 11 to 13 years as
calculated by the Staheli index is on average 7-times
higher than flatfoot incidence among the same
children as calculated using Clarke’s angle. At the
same time, the group aged 14 to 17 years showed
the reverse trend with flatfoot incidence according
to the Clarke’s angle 1.3-times higher (Fig. 3).

Discussion

To date, the question of what the actual
incidence of pediatric flatfoot is remains open.
The variety of existing methods for assessing the
shape and position of the foot leads to significant

variability in the data presented in the literature.
Thus, among the children of the same age, flatfoot
incidence, according to different authors, ranges
from 2.7% [23] to 40% [26]. This difference can
be explained primarily by the method used to
estimate the height of the longitudinal arch (clinical,
plantographic, or radiological). The clinical method,
in which the shape and position of the foot is visually
assessed, is used most frequently. For example,
Pfeiffer et al. used this method in their study to
assess flatfoot incidence among preschool children;
flatfoot incidence according to these authors ranged
from 54% at age 3 years to 24% at age 6 years [27].

In addition to visual evaluation of the medial
longitudinal arch height, the plantographic method
of evaluation, which involves the calculation of
numerous indices, is also used. Garciia-Rodriiguez
et al. (1999) studied the height of the longitudinal
arch of the foot of 1180 children aged 4 to 13 years
using the plantographic method and found that
in just 2.7% of cases the plantar footprint met the
criterion of flatfoot [23]. In a similar study, Echarri
et al. (2003) analyzed the feet of 1851 children in
the Republic of the Congo. Flatfoot incidence was
estimated using the Staheli and Chippaux-Smirak
indices and Clarke’s angle. For children aged from
3 to 8 years the incidence of flattened arches was
40% to 70% [26].
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In addition to the variety of methods available
for estimating the height of the medial longitudinal
arch of the foot, there are also several possible
methods for statistical analysis. Different researchers
may also use different approaches to determining
the boundaries of the statistical norm (for example,
a multiplicity of standard deviations in the case of
a normal distribution). Thus, when studying flatfoot
incidence among children aged from 5 to 9 years,
Hernandez et al. (2007) considered the arch of
the foot to be flattened if the average value of the
Staheli index exceeded two standard deviations [24].
Jaremenko (1985) adhered to a half-value of the
standard deviation as his criterion for the detection
of flattened arches [18].

In addition to the law of normal distribution,
other methods of statistical analysis can be used to
determine the frequency of occurrence of a given
sign. For example, when assessing flattened foot-
arch incidence, Cavanagh et al. (1987) used the
quartile method, justifying this choice by the fact
that the determination of the mean and standard
deviation (providing that the data are normally
distributed) implies a 15% incidence of flatfoot in
the population (since the value of M * 10 covers
approximately 70% of the population, flatfoot and
high arches account for 15%) that, according to
the authors, does not correspond to the the reality
observed in clinical practice [25].

As shown by our study, the incidence of flattened
longitudinal arches in a population can differ
significantly when using different plantographic
indices and different methods of statistical analysis.
To analyze the available data, we used five different
plantographic indices and two methods of statistical
analysis. At the same time, based on the flatfoot
incidence data obtained by usin the analysis of the same
group of children, our results differed significantly.
Thus, for example, flatfoot incidence, according to
the law of normal distribution (with two standard-
deviation) and based on the indices of the plantar
surface of the foot, varied from 1.6% to 4.8% in all
age groups (7 to 17 years); according to the evaluation
of the medial surface of the foot it varied from 1.28%
to 2.8% for the same age groups. According to the
quartile evaluation method, for the same children,
this indicator was between 5.85% and 28.33% in
terms of the indices calculated based on the plantar
surface, and 5.7% to 15.43% in terms of the indices
calculated based on the medial surface of the foot.

Thus, the indices calculated based on the
medial surface of the foot, in general, indicated
a lower incidence of flatfoot among the sampled
group of children. However, with respect to all
indices, with the exception of the Clarke’s angle as
calculated using the quartile evaluation method,
we observed a tendency of increasing height of
the longitudinal arch of the foot with age. In our
opinion, the increase depends on the width of
the reference interval. According to our data, the
range of averages calculated according to the law of
normal distribution was shifted toward lower values
(47.9°-68.9°) compared with the interquartile range
(58.2°-87.2°). In his work, Clarke (1933) pointed
out a flaw of the index due to the difficulty of
determining it at an angle of more than 40°. This
parameter therefore turned out to be unsuitable for
older children [28].

In our opinion, each statistical analysis
method has its own advantages and disadvantages.
Thus, the advantage of using the law of normal
distribution with double standard deviations is
that the accuracy of the estimated average value
of the indicator to be calculated is 95%. Its
disadvantage is the dependence of flattened arch
incidence on the value of the standard deviation,
as well as the fact that the population of flatfoot
incidence calculated is lower than that determined
clinically.

The advantage of the quartile evaluation method
is that flatfoot incidence, as calculated by this
method, is close to that observed among patients
during practical clinical work. Its disadvantage is its
susceptibility to fluctuations depending on possible
measurement errors, the variability of which may be
high in the case of limited sample sizes.

Conclusion

According to our data, the incidence of
flatfoot determined on the basis of the total
indices calculated using the medial surface of the
foot was 1.7-1.8-times lower compared with the
flatfoot incidence as determined on the basis of
the total indicesof the plantar surface of the foot.
In addition, if the flatfoot incidence was calculated
according to the law of normal distribution (with
double standard-deviation) it was 5.5- to 5.9-times
lower than the flatfoot incidence calculated using
the quartile method of estimation.

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 7.

Issue 2. 2019



48

ORIGINAL PAPERS

Thus, we demonstrated the variability in flatfoot
incidence by using the same sample but with dif-
ferent plantographic indices and different methods
of statistical analysis. This confirms the hypothesis
that we initially proposed. Consequently, both when
evaluating data obtained from mass studies and in
specific cases of diagnosing infantile flatfoot in clini-
cal practice, it is necessary to correlate the indicators
obtained with reference data available in the litera-
ture, taking into account the methodology adopted
when obtaining them. All of the above emphasizes
the important need for the development of a unified
system for assessing the height of the medial longi-
tudinal arch of the foot in the diagnosis of flatfoot
among children, in order to avoid unnecessary con-
servative and surgical interventions, as well as obvi-
ous pathology considered to be the norm for the age.
To summarize, we can conclude that in order to make
a quantitative evaluation of foot-arch height and to
determine flatfoot incidence in the population, it will
first be necessary to develop uniform diagnostic cri-
teria and a standard method for statistical analysis.
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