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Abstract

The postural status of preschool children is at great risk. Without timely detection, poor posture in preschool
children can cause extremely serious health problems later in life, so prevention and early diagnosis are very
important. The aim of this review is to analyze the research that studied the foot status of preschool children in
the period from 2000 to 2022 in the territory of Serbia and Republika Srpska. A descriptive method and theoretical
analysis were used for the collection, classification and analysis of targeted research, and the material was
searched on: Google, Google Scholar, PubMed and Kobson. The search is limited to works published in the period
from 2000 to 2022. In total, we collected 15 studies, 13 of which were conducted in the territory of the Republic
of Serbia, and two in the territory of Republika Srpska. All research included preschool children aged 3 to 7 years.
Previous research shows that foot deformities of preschool children are present in a high percentage in both
sexes. Decreased movement due to an increasing amount of time spent near modern means of communication
has negative consequences for the growth and development of preschool children. Educators, parents and the
system as a whole must deal with the prevention of the mentioned postural disorders much more than they did

before in order to stop the trend of their growth.
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Introduction

Preschool age represents the period in which the foundations
for human development are acquired, and at the same time pro-
vides a prerequisite for further successful education and upbring-
ing (Koni¢anin, 2011). The postural status of children in this age
period is exposed to great risk (Mihajlovi¢ & Toncev, 2008). From
early childhood, the child’s posture goes through significant chang-
es (Civkaroski & Milenkovi¢, 2022), and there are three critical
periods susceptible to postural deviation: the child standing up,
starting school, and puberty (Maksimovi¢ & Lertua, 2018). With-
out timely detection, poor posture in preschool children can cause
extremely serious health problems later in life (Ivanovi¢, Gajevi¢,
Gaji¢ & Atanasov, 2018; Mileti¢, Mili¢, Savicevi¢ & Ujsasi, 2022),
so prevention and early diagnosis are very important (Maksimovi¢
& Lertua, 2018). Children mostly rest passively with video games
and computers, so a large percentage of deformities in the pre-
school population is a fact that parents and pedagogical workers
encounter every day (Mihajlovi¢ & Toncev, 2008). Weak muscle
development, caused by insufficient physical activity, often causes

improper body posture (BiSevac, Mahmutovi¢, Meki¢ & Doli¢anin,
2021). One of the primary reasons for the unsatisfactory postural
status of preschool children is foot deformity (Mihajlovi¢ & Toncev,
2008). Foot deformities are a health challenge of the 21st century.
A large percentage of children of preschool age have some form of
foot deformity, most often, a lowered arch of the foot (Mitrovi¢ &
Stevié, 2017). The frequency of this deformity occurs in 40-75% of
cases. The function of the foot depends on the state of the active
and passive elements of the biomotor apparatus. First, the muscles
relax, then the ligaments and joints cannot stop it, so it stops at the
bone segments, which are deformed in morphology and structure
(Zivkovi¢, 2009). The aim of this review is to analyze the research
that studied the foot status of preschool children in the period from
2000 to 2022 in the territory of Serbia and Republika Srpska.

Method

A descriptive method and theoretical analysis were used for
the collection, classification and analysis of targeted research, and
the material was searched on: Google, Google Scholar, PubMed
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and Kobson. The search is limited to works published in the peri-
od from 2000 to 2022. Key words used during the search are: foot
status, preschool children, flat foot, postural disorders. References
from all papers were aslo reviewed in order to find more studies
dealing with this topic.

All research is shown in Table 1. In total, we collected 15 re-
search works, 13 of which were conducted in the territory of the
Republic of Serbia, and two in the territory of Republika Srps-
ka. The largest number of surveys was conducted in the territory
of Vojvodina - six surveys, namely: Vojvodina -1; Novi Sad - 4;
Sombor, Sremska Mitrovica, Ba¢ka Palanka - 1. Then follow: Ser-
bia - 2 (no cities listed); UZice, Prijepolje, Nova Varo$ - 1; Le-

Table 1. Research results - list of all papers

skovac - 1; Tutin - 1; Kru$evac - 1; Sabac - 1. Two surveys from
the territory of Republika Srpska were conducted in Bjeljina. The
oldest research is by Sabo (2006), and the most recent by Koji¢
et al. (2021). The number of respondents in the analyzed papers
ranged from 50 respondents in the study by Mitrovi¢ & Stevi¢
(2017), to 1259 respondents in the research by Sabo (2006). The
total number of respondents included in all works is 5265 chil-
dren. All research included preschool children aged 3 to 7 years.

Results
Table 1 presents all the research by chronological age, as well
as the results obtained by the corresponding reserach.

FOOT STATUS

Sample of respondents

Results

Reference

M F

P

Y

BOYS

GIRLS

3

Sabo (2006) 1259

Sabo (2007) 280

Mihajlovi¢ &

656 603

141 139

Vojvodina

Sombor, Sremska
Mitrovica, Backa
Palanka

3,57

4-7

PP1(301) 23,9%
PP2(21) 1,7%

PP1 (80) 56,7%
PP2(1)0,7%

PP1(25) 8,7%
PP2(79) 27,5%

PP1(226) 18%
PP2 (5) 0,4%

PP1(60) 43,2%
PP2 (0) 0%

PP1(51) 18,8%
PP2 (68) 25%

PP1(527) 41,9%
PP2 (26) 2,1%

PP1 (140) 50%
PP2(1) 0,4%

PT (520) 93,02%
CV (518)92,67%
PP1(77)13,77%

559 287 272 Novi Sad 4-6

Toncev (2008)

Mihajlovi¢,
Smaji¢ & Sente
(2010)

272 0 272 Novi Sad 4-7

PP3 (62) 22,8%
PP4 (32) 11,8%

PP2(147) 26,3%
PP3 (139) 24,87%
PP4 (86) 15,38%

)
PP3 (76) 26,5%
PP4 (55) 19,2%

PC (44) 16,7%
PT (253) 93,38%
CV (253) 93,38%
PP (213) 78,31%

PC(5) 9,4%
PT (51) 96,2%
CV (51) 96,2%
/ PP1(8) 15,1% /
PP2(11) 20,8%
PP3(17)32,1%
PP4 (10) 18,9%
PC(17) 15%
PT (106) 93,8%
CV (106) 93,8%
/ PP1(24) 21,2% /
PP2 (28) 24,8%
PP3 (24) 21,2%
PP4 (16) 14,2%

PC(18) 21,4%
PT (77)91,7%
CV (76) 90,5%
/ PP1(13) 15,5% /
PP2 (26) 31,0%
PP3 (16) 19,0%
PP4 (5) 6,0%

PC(4) 18,2%
PT (19) 86,4%
CV (19) 86,4%
/ PP1(6) 27,3% /
PP2(3) 13,6%
PP3 (5) 22,7%
PP4 (1) 4,5%

v W
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FOOT STATUS
Sample of respondents Results
Reference
N M F P Y BOYS GIRLS z
PP1(171) 17,66%
Simov, Mini¢ PP2 (81) 8,37%
& Stojanovi¢ 968 / / Leskovac 6-7 / / PP3 (38) 3,92%
(2011) PP4 (8) 0,83%
PPy (298) 30,78%
K‘z;(';a{;'” 220 92 128 Tutin 67 PP(17)1847% PP (16) 12,05% PP (33) 15%
Pavlovi¢ (2012) 638  / , VzicePrijepolie, o o b 104 16,30 PP (62) 9,72% PP (166) 26,01%
Nova Varos
PCL(22)10,3%  PCL(25)11.9% PC L (47)11,%
Romanov, PCR(19)89%  PCR(20)9,52% PCR (39) 9,2%
Stupar, . PP1L(90)423% PP1L(91)43,3%  PP1L(181)42,8%
Mededovicg #3213 210 Novi Sad &7 ppaL(46)21,6% PP2L(26)124%  PP2L(72)17,0%
Brkin (2014) PP1R(97)455% PP1R(89)42,4%  PP1R(186)43,9%
PP2R (44)20,6% PP2R(25)11.9%  PP2R(69) 16,3%
Stanisic,
Dordevic & ) PP1(3) 14,3% PP1(15) 38,5% PP1(18) 30%
Maksimovie ~ ¢ 21 39 Krusevac 6 PP2 (1) 4,7% PP2 (3) 7,7% PP2 (4) 6,7%
(2014)
Drljaci¢, Tiri¢, o
Pupovac & 52 30 22 Srbija 5 / / PE;ZQ(;; ‘9126;/0
Arsi¢ (2016) 70
PT1 (33) 27,5%
PT2 (3) 2,5%
g . PP1 (34) 28,33%
Gali¢ (2017) 120 / / Novi Sad 5-7 / / PP2 (21) 17.5%
PC1 (0) 0%
PC2 (0) 0%
PP1 (7) 28% PP1 (5) 20% PP1 (12) 24%
Mitrovi¢ & - PP2 (10) 40% PP2 (7) 28% PP2 (17) 34%
Stevic 2017) 20 2 ® Bijeljina / PP3 (5) 20% PP3 (4) 16% PP3 (9) 18%
PP4 (3) 12% PP4 (4) 16% PP4 (7) 14%
Maksimovi¢ & « PP1(12) 34,3%
Lertua 2018) 0 7 / >abac > / / PP2 (19) 54,3%
PP1 (14) 40%
6,5 / / PP2 (4) 11,4%
5 ; ; PP1(26) 37,1%
PP2 (23) 32,9%
Mitrovic, PP1(1)1,1%
Dragosavljevi¢, - PP2 (42) 45,7%
Cvejic & 92 45 47 Bijeljina 6 / / PP3 (34) 37%
Zrzevic (2021) PP4 (8) 8,7%
Koji¢, Protic¢
Gava, Bajin, PC (90) 44,6%
S . § 0 0 '
Vasiljevi¢, Basi¢, 202 141 61 Srbija 4-6,5 PP (32) 22,7% PP (9) 14,8% PP (41) 20,3%

Stojakovi¢ & Ili¢
(2021)

Legend: N - sample of respondents; M - male; F - female; Y - years of age; P - place; PP - pes planus; PP1 - pes planus first degree; PP2 - pes planus
second degree; PP1 L - pes planus first degree left foot; PP1 R - pes planus first degree right foot; PP2 L - pes planus second degree left foot;
PP2 R - pes planus second degree right foot; PP3 - pes planus third degree; PP4 - pes planus fourth degree; PT - pes transversoplanus; PT1 - pes
transversoplanus first degree; PT2 - pes transversoplanus second degree; CV - calcaneo valgi; PC - pes cavus.

The results shown in Table 1 show that the condition of the
feet of preschool children in Serbia is alarming. On a sample of
preschool children in Vojvodina aged 3.5 to 7 years, Sabo (2006)
found that 41.9% of children have smaller and 2.1% of children
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have larger deviations from the normal arch of the foot (pes pla-
nus). The findings of Sabo (2006) indicate that boys have signifi-
cantly greater deviation from the normal foot status than girls.
Indeed, 23.9% of the boys have minor deviations from the normal
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foot arch versus 18% in girls, while 1.7% of boys have greater de-
viations from the normal foot status versus 0.4% in girls. Sabo
(2007) obtained similar results a year later in the cities: Sombor,
Sremska Mitrovica, Bac¢ka Palanka. The data show that 50% of the
children have smaller and 0.4% of the children have larger de-
viations from the normal arch of the foot. In this research, the
author showed that boys have significantly greater deviation from
the normal foot status than girls. In boys, 56.7% have minor de-
viations from the normal foot arch versus 43.2% in girls, while
0.7% of boys have greater deviations from the normal foot sta-
tus versus 0% in girls. The results of the aforementioned research
showed that a far greater number of children have deviations from
the normal status of the feet, which are in the form of function-
al deformity, and their removal requires corrective work (Sabo,
2007). Mihajlovi¢ & Toncev (2008) obtained even more alarming
data on a sample of preschool children from Novi Sad, aged 4 to
6 years. The authors found that as many as 93% of children have
pes transfersoplanus, 92.67% calcaneo valgi, while 80.32% have
some degree of pes planus, namely: 13.77% pes planus 1; 26.3%
pes planus 2; 24.87% pes planus 3; 15.38% pes planus 4. Lowered
arch of the foot occurs in both boys and girls. The prevalence of
pes planus 1 in boys is 8.7%, and in girls 18.8%; pes planus 2 in
boys 27.5%, and in girls 25%; pes planus 3 in boys 26.5% and in
girls 22.8%; pes planus 4 in boys 19.2% and in girls 11.8%. Miha-
jlovi¢, Smaji¢ & Sente (2010) reported similar results on a sample
of preschool girls from Novi Sad, aged 4 to 7 years, and deter-
mined that the percentage of foot deformities is very high: pes
cavus 16.7%; pes transfersoplanus 93.38%; calcaneo valgi 93.38%
and pes planus 78.31%. Somewhat better, but still worrisome, data
on the foot status of preschool children were obtained by Simov,
Mini¢ & Stojanovi¢ (2011) on a sample of preschool children aged
6-7 years from Leskovac. The authors determined that 30.78% of
children have a lowered foot arch, namely: 17.66% pes planus 1;
8.37% pes planus 2; 3.92% pes planus 3; 0.83% pes planus 4. Lower
percentages of deviations from the normal status of the feet in re-
lation to the aforementioned studies were obtained by Koni¢anin
(2011) on a sample of preschool children aged 6-7 years from Tu-
tin. The author indicates that 15% of children have pes planus and
confirms some previous research which shows that flat feet are
more prevalent in boys than in girls, namely: 18.47% in boys and
12.05% in girls. Pavlovi¢ (2012) found that pes planus was present
in 26.01% of preschool children aged 6-7 years from UZice, Pri-
jepolje and Nova Varos. The author also found that flat feet were
more prevalent in boys (16.3%) than in girls (9.72%). Romanov,
Stupar, Mededovi¢ & Brkin (2014) reported similar results on a
sample of children from Novi Sad. They suggested that there is
a need for the application of corrective gymnastics as part of ac-
tivities in a preschool institution with the aim of correcting and
preventing postural disorders. These authors determined that pes
planus I degree is represented by 43.23%, and pes planus II degree
by 16.66%, while pes cavus is represented by 10.16%. Further-
more, Stani$i¢, Pordevi¢ & Maksimovic¢ (2014) determined on a
sample of preschool children from Krusevac that 30% of children
have pes planus I degree, while 6.7% of children have pes planus
IT degree. It is interesting that the authors, in contrast to the pre-
vious research by Sabo (2006), Sabo (2007), Koni¢anin (2011) and
Pavlovi¢ (2012), found that pes planus I and II degree are more
common in girls than in boys. The results show that pes planus I
degree is represented by 38.5% in girls and 14.3% in boys, while
pes planus II degree in girls is represented by 7.7% and in boys by
4.7%. Drljaci¢, Tiri¢, Pupovac & Arsic¢ (2016) confirmed previous
research and determined that a large percentage of children have a
lowered foot arch, namely: pes planus I degree 42.3% of children,
and pes planus IT degree 9.6% of children. Gali¢ (2017) also found
on a sample of preschool children from Novi Sad that 68.3% had
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elements of bad posture, and the most frequent deviations from
the normal position were in the form of lowered feet, i.e. 45.8%.
The author determined that pes planus I degree is represented by
28.33%, pes planus IT degree by 17.5%, pes transfersoplanus I de-
gree by 27.5%, pes transfersoplanus IT degree by 2.5%, while there
were no children with pes cavus. Mitrovi¢ & Stevi¢ (2017) found
on a sample of preschool children from Bjeljina that most of the
analyzed children have a lowered foot arch, namely: pes planus I
degree 24% of children, pes planus IT degree 34% of children, pes
planus ITI degree 18% of children and pes planus IV degree 14% of
children. Maksimovi¢ & Lertua (2018) showed similar results on a
sample of preschool children from Sabac that are in line with the
devastating results of the previous research. The results of their
research show that 37.1% of children have pes planus I degree,
and 32.9% pes planus II degree. Mitrovi¢, Dragosavljevi¢, Cveji¢
& Zrnzevi¢ (2021) also show thatthat 1.1% of the children from
Bjelina have pes planus I degree, 45.7% have pes planus II degree,
37% have pes planus III degree and 8, 7% have pes planus IV de-
gree. Koji¢, Proti¢ Gava, Bajin, Vasiljevi¢, Basi¢, Stojakovi¢ & Ili¢
(2021) found that 20.3% of children have a lowered arch of the
foot, and 44.6% have pes cavus. Thier research is in line with the
findings of Sabo (2006), Sabo (2007), Konic¢anin (2011) and Pav-
lovi¢ (2012), and indicate that a lowered arch of the foot is more
pronounced in boys (22.7%) than in girls (14.8%).

Discussion

Previous research shows that foot deformities of preschool
children are present in a high percentage in both sexes. Koni¢anin
(2011) points out that in the work on the physical development of
children there are still a number of shortcomings that need to be
removed, with which we can agree if we look at the results of the
presented research, which showed that there is a very high percent-
age of preschool children who have some form of foot deformity,
and in the research of Mihajlovi¢ & Tonéev (2008) that percentage
is even 93%. Gali¢ (2017) finds that the most common deviations
from the normal postural position of preschool children are in the
form of lowered feet, and that is 45.8%. Mitrovi¢ & Stevi¢ (2017)
believe that foot deformities represent a health challenge of the
21st century. Most often, a lowered foot arch (pes planus) occurs,
but most of it is still in the functional stage, which means that a
well-planned corrective treatment would have a positive effect on
the normalization of the foot arch condition. However, it would
be more important to have a preventive effect on the occurrence
of postural disorders of the feet of preschool children through ad-
equate physical education activities. Therefore, Romanov, Stupar,
Mededovi¢ & Brkin (2014) point to the need to apply corrective
gymnastics in order to correct and prevent postural disorders by
introducing the same as daily directed activities of the preschool
population. In order for this to be feasible, it is necessary to train
students and future teachers about planning and tailoring pro-
grams in physical education aiming to improve postural status
of children. Similar directions were provided by Maksimovi¢ &
Lertua (2018). Stani$i¢, Pordevi¢ & Maksimovi¢ (2014) showed
that corrective treatment within the framework of directed activ-
ities in the physical education of preschool children has a positive
effect on the status of the feet of preschool children. The authors
applied exercises with six-year-old preschool children as part of
targeted activities for the correction of leg and arch irregularities.
The treatment lasted two months and was performed three times a
week. After the treatment, the authors concluded that the correc-
tive exercise program within the directed activities has a positive
effect on the correction of foot arch disorders. Mihajlovi¢, Smaji¢
& Sente (2010) found that the percentage of pes transversoplanus
and calcaneo valgi foot deformities is very high in girls. Also, it
was established that pes planus in girls is very high, but that there
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is an improvement with age. The authors believe that there is a sig-
nificant connection between the age of children and pes planus,
and that the formation of the arches of the feet most likely does
not end from the age of 3 to 4, but continues until school age. This
raises the need and the importance of physical education activities
that should contribute to encouraging the proper development of
children’s feet in the preschool period. This can only be achieved
if the development of foot and leg muscles is encouraged through
play and movement. Mitrovi¢, Dragosavljevi¢, Cveji¢ & Zrnzevi¢
(2021) indicate that the physical activity and movement of chil-
dren has a positive effect on the status of the feet of preschool chil-
dren. The authors examined the influence of the training process
according to the “school of sport” model on changes in the status
of the arch of the foot. The treatment lasted three months, twice
a week for 45 minutes. Although the percentage of children with
foot deformity at the final measurement was the same as at the
initial measurement, there were slight improvements in certain
categories of the assessed variable. More precisely, the number of
children in the third and second degrees has decreased. Howev-
er, it is yet not clear whether the program based on the model of
the sports school had a positive effect on the resulting changes,
because the improvements were visible in both the experimen-
tal and control groups. Feet grow faster than other parts of the
body and their growth is completed before adolescence, so early
detection during regular systematic examinations and controls by
parents, educators, etc. is the most important for their successful
treatment. Koji¢, Proti¢ Gava, Bajin, Vasiljevi¢, Basi¢, Stojakovi¢
& Tli¢ (2021) showed that the status of the foot has a significant
influence on the results of motor tests. The authors concluded that
motor development is the most turbulent in the preschool period
and that what is missed then is difficult to make up during future
growth and development, and that it is important to stimulate the
function and development of the arches of the feet. Simov, Mini¢
& Stojanovi¢ (2011) believe that there is an obligation on the part
of educators and parents at home to instruct children on proper
posture when sitting, walking and doing physical activities. Drl-
jaci¢, Tiri¢, Pupovac & Arsi¢ (2016) believe that it is necessary
to apply systematic exercise in working with children at an early
age, which has a positive effect on the postural status of children,
in the form of its preservation, but also the elimination of func-
tional deformities that in a later period could leave permanent
consequences on children’s body. Pavlovi¢ (2012) suggests that the
presence of a large number of physical deformities can be reduced
by engaging a greater number of experts in the field of physical
education, in order to complete the needs of children for prop-
er and adequate exercise. Previous works (Sabo, 2006 and Sabo,
2007) also show that a large number of children (boys and girls)
have a functional stage of deformity, i.e. a certain deviation from
normal, good posture and that this represents a potential danger
for the formation of the so-called structural changes, which to a
lesser or greater extent threaten health, the general functioning of
the organism and his ability to work. The author believes that the
functional stage of the deformity can be successfully removed by
corrective work in the kindergarten.

Conclusion

Previous research shows that foot deformities of preschool
children are present in a high percentage in both sexes. Decreased
movement due to an increasing amount of time spent near mod-
ern means of communication has negative consequences for the
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growth and development of preschool children. Educators, par-
ents and the system as a whole must deal with the prevention of
the mentioned postural disorders much more than they did be-
fore in order to stop the trend of their growth.
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