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Proposal of exercises to promote the development of the plantar arch at a younger age 
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ABSTRACT 

In young children it is common to observe the descent of the internal longitudinal arch of the feet known as flat feet; the objective of the present work is to apply a system of corrective  exercises  to  compensate  the  causes  that  originate  the  deformity  of  the plantar  arch  in  children  of  the  second  year  of  life.  For  this,  theoretical  and  empirical methods  were  used  where  the  plantar  impression  method  stands  out;  the  test procedure  to  validate  the  effectiveness  of  the  corrective  exercises  confirmed  the improvement in the plantar arch and the strengthening of the muscles that guarantee the child's verticality and stability. 

 Keywords: Preschool physical education; Plantar arch; Corrective exercises; Flat feet RESUMEN 

En niños pequeños es frecuente observar el descenso del arco longitudinal interno de los  pies  conocida como pie plano; el presente trabajo  tiene como objetivo aplicar un sistema  de  ejercicios  correctivos  para  compensar  las  causas  que  originan  la deformidad del arco plantar en niños del segundo año de vida. Para ello, se utilizaron métodos  teóricos  y  empíricos  donde  se  destaca  el  método  de  impresión  plantar;  el procedimiento  de  prueba  para  validar  la  efectividad  de  los  ejercicios  correctivos corroboró  la  mejoría  en  el  arco  plantar  y  el  fortalecimiento  de  los  músculos  que garantizan la verticalidad y estabilidad del niño. 
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 Palabras clave: Educación física preescolar; Arco plantar; Ejercicios correctivos; Pie plano 

INTRODUCTION 

Physical  education  from  early  childhood  lays  the  foundations  for  physical development,  therefore,  it  is  an  important  part  of  the  integral  education  of  the personality  since  it  contributes  to  the  formation  of  a  society  physically  suitable  for study, defense and production. 

Thus,  it  is  important  to  know  the  particularities  of  early  childhood  to  organize  the physical education class in such a way that it encourages the physical development of children  through  the  use  of  varied  physical  exercises  that  act  regularly  without excessive intensity on the parts of the skeleton. Rudik (1990) refers that children are very agile and restless, but their movements are still imperfect because in the child's skeleton there is a lot of cartilage tissue making it flexible and its muscles are weak; For  these  reasons,  emphasis  is  placed  on  the  work  of  speed  and  skill  with  small muscular efforts. After twelve months, the child's movements develop in a more active and independent way thanks to the mastery of the gait. 

Thus,  the  most  complex  development  begins  in  the  second  year  of  life,  it  is  a  stage where motor possibilities increase because the child walks alone and quickly performs the coordination of movements and varied actions with objects, therefore, it should be taken  advantage  of  these  potentialities  to  strengthen  the  generalizing  meaning  of words with the use of the verbal method. 

On  the  other  hand,  in  the  wandering  transition from  the  time the  child  is  born to  two years of age, there is a structural and functional improvement of the cupular system; Studies  carried  out  on  the  motor  development  of  children  in  the  second  year  of  life suggest that it evolves in the following way: 

Children  with  normal  motor  development  walk  alone  with  coordination  in  the movements  of  their  arms  and  legs.  This  displacement  in  only  one  direction  is appreciated when it is stimulated by the adult or nearby object (…). They also walk on boards  and  by  24  months  on  lines  on  the  floor.  They  manipulate  the  object  before throwing  it  forward  and  down.  (…).  With  the  support  of  the  adult,  they  climb  some steps of  the  inclined  ladder,  placing  one foot,  then the  other,  and then  going  up one and  the  other  hand.  The  first  attempts  of  the  race  are  manifested  as  they  move  by ____________________________________________________________________ 
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taking quick and short steps on the tip of their feet. (González, 1995, p. 61) Other research has shown that the flexibility of the body in children up to the age of six causes  flat  feet  in  most  cases  and  suggests  that  if  it  remains  after  infancy,  a  doctor should  be  consulted.  Flatfoot  is  considered  a  common  orthopedic  disease  and  is characterized  by  the  descent  or  inversion  of  the  internal  longitudinal  arch  of  the  foot (Cordova, 1986). 

So, we must pay attention to the development of the child and empirically evaluate if they  present  incipient  flat  feet  to  decide  the  preventive  behavior  to  follow,  either through the use of orthopedic footwear or corrective exercises. 

Popov (1988) noted:  

Flatfoot  therapy  is  a  more  difficult  process  than  prevention;  therefore,  great attention must be paid to the prophylaxis of this defect. (…) It is necessary to perform  special  exercises  aimed  at  strengthening  the  muscles  and  the ligamentous joint apparatus of the feet. (p.137) Therefore, kinetic sensations and postural reflexes should be stimulated very early, in this sense, Hernández (2005) states: 

Plantar  stimulations  before  independent  verticality,  and  even  after  it,  contribute significantly to the cupular conformations of the child's foot, facilitating the “elimination” 

of the fatty packages in the child's foot and guaranteeing better peripheral neurological conductions, associated to the conformations of the cupular system of the foot. (p. 82) So,  the  flat  foot  can  ordinarily  be  detected  by  the  notable  descent  of  the  internal longitudinal  arch  that  originates  different  types,  they  are:  normal,  flat  and  cavus.  To correct  this  deformation,  the  treatment  can  be  by  physiotherapy,  exercises  and orthopedics. 

These reflections have shown that in some children the formation of the plantar arch does  not  always  occur  normally;  One  way  to  enhance  its  correction  is  physical education  par  excellence,  which  takes  into  account  the  characteristics  of  child development  and  is  governed  by  the  programs  of  the  educational  system  which emphasize different areas of development: cognitive, affective and motor. 

In  this  context,  motor  skills  are  aimed  at  enriching  their  motor  experience,  paying attention to physical integrity and responding to the objectives that physical education must  achieve,  therefore,  the  application  of  the  game  during  physical  activity  is ____________________________________________________________________ 
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privileged, as it is the A fundamental activity at these ages, where  several repetitions with variations are carried out, the child is stimulated and valued. 

These  assumptions  offer  the  possibility  of  an  intervention  in  physical  education  and encourage children to receive compensatory treatment and improve the development of the plantar muscles, with a view to their integral and balanced development. 

Consequently,  this  experience  focused  on  applying  prophylactic  exercises  to  correct the descent of the internal longitudinal arch and improve independent verticality; it has no precedent in Guantánamo province. 

Taking  all  of  the  above  as  a  premise,  the  scientific  problem  is  the  following:  How  to benefit  the  development  of  the  plantar  arch  in  the  programmed  physical  education activity in children of the second year of life? 

To  solve  it,  the  objective  was  specified  in:  applying  a  system  of  compensatory exercises  to  reduce  the  causes  that  originate  the  deformity  of  the  plantar  arch  in children of the second year of life. 

Based  on  the  content  of  the  research,  the  following  hypothesis  was  proposed:  the systematic  application  of  compensatory  exercises  improves  the  formation  of  the plantar arch in children of the second year of life from the Conchitas del Mar children's circle. 

The methodology used in the prophylactic intervention was the following: In the second year of life, a population of 17 children with flat feet was detected. The selected  sample  consisted  of  15  children  belonging  to  the  subgroup  of  18  to  24 

months  of  age,  which  represents  82.2%.  These  children  had  no  risk  factors,  say obesity and foot or ankle injuries. In addition, one of the two educators of this year of life was selected. 

METHODS 

The  methods  used  were:  Theoretical:  historical-logical,  analysis-synthesis,  inductive-deductive  and  hermeneutical-dialectical;  Empirical:  measurement  and  testimonial interview and Mathematical: using the percentage calculation technique.  

The  plantar  impression  method  was  used  (Hernández,  1987),  to  achieve  in  a  first impression (diagnosis) the types of foot and detect the morpho-functional changes in its  component  elements  such  as:  metatarsal  width,  tarsal  width,  internal  space,  heel width  and  print  length.  Then  a  second  impression  after  applying  the  compensatory ____________________________________________________________________ 
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exercises. 

It is a method that is applied at any time of life without great cost and less aggressive for  the  body  when  compared  to  other  tests  such  as  radiography,  computed tomography, ultrasound and magnetic resonance imaging. 

The plantar impression method was applied with the following procedures: 1.  Starting position sitting on a chair or bench. 

2.  A tray with a plush is placed on it, to which a tempera solution is added, indicating the child to stand on the plush. 

3.  Return to the starting position. 

4.  Raise the feet, the tray is removed and two sheets of paper are placed on the floor (well-flattened  and  regular  surface).  He  is  instructed  to  first  support  the  heel  until full plantar support, ordering him to go to the standing position without flexing the toes. 

5.  Return to the initial position, the feet are raised and both leaves are extracted, thus obtaining the plantar impression from the static position. 

6.  Make different traces and measurements to each plantar footprint then the Valuation Formula (Fv) is applied. (Hernández, 1987, p.81) Fv = XY. 100 =% 





Where: X = metatarsal width 





Y = tarsal width 



The value obtained determines the type of foot according to the general classification of the method. 

 

No 

Valuating criteria 

Foot types 

 

1 

0-39% 

Flat  

2 

40-59% 

Normal 



3 

60-100% 

Cave 

The  measurements  were  made  in  the  first  fortnight  of  January  2018,  and  a  second measurement  in  the  month  of  December  after  applying  the  system  of  exercises  to favor  the  formation  of  the  plantar  arch;  36  interventions  were  carried  out  and  the exercises were carried out with two weekly frequencies and a duration of five minutes. 

In  addition,  preparation  and  follow-up  were  provided  to  the  educator,  the  main executor of the exercises proposed to correct flat feet in children of the second year of life  in  the  Children's  Circle,  as  well  as  guidance  to  the  parents  of  the  children ____________________________________________________________________ 
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participating in the research. 

RESULTS 

After using the Plantar impression method, the application of compensatory exercises was achieved in 96.2%, obtaining the following results. Table 1 shows the result of the first  application  of  the  plantar  impression  method  according  to  the  parameters  to determine the type of foot. 

Table 1. First  test with the plantar impression method 

Foot types 

Valuating criteria 

Quantity of children 

Females 

Males 

Flat 

0-34% 

13 

4 

9 

Normal flat 

35-39% 

2 

2 

- 

Normal 

40-59% 

- 

- 

- 

Cave 

60-100% 

- 

- 

- 

Total 

- 

15 

6 

9 

The  results  obtained  in  the  application  of  the  diagnosis  allowed  to  elaborate  the system  of  exercises  to  stimulate  the  formation  of  the  plantar  arch  in  children  of  the second year of life.  

General  Objective:  Strengthen  the  muscles  and  make  the  joints  of  the  foot  more flexible. 

Sub-system # 1.- Specific objective: To strengthen the muscles of the legs and feet to guarantee and stabilize the vault of the tarsus, the flexors of the fingers, the lumbrical muscles and the flexor brevis of the great toe. 

Exercises: walking with the tip of the feet, by wavy board and picking up objects with the tip of the foot. 

Sub-system # 2.- Specific objective: Strengthen tibial tendons, lengthen the perineums and the Achilles tendon.  

Exercises: Walking with your heels, along the ribbed board and crumpling a washcloth Sub-system  #  3.-  Specific  objective:  Strengthen  the  muscles  and  stabilize  the longitudinal arch, the tibial muscles and make the ankle joint more flexible. 

Exercises:  walk  with  the outer  edges  of  the foot,  roll  a  cylinder  with  the  inner part  of the foot and jump on tiptoe. 

Sub-system  #  4.-  Specific  objective:  Strengthen  the  triceps  and  give  mobility  to  the ankle,  to  the muscles  in  general, maintain  the  plantar  arch and achieve  coordination and balance. 

Exercises:  light  jumping on one leg,  then the other, walking  with the balls of the feet ____________________________________________________________________ 

 

 Vol. 11, No.20 (2021) RNPS: 2286 



 Proposal of…                   Yeny K. Torres-Naranjo, Concepción U. Naranjo-Caboverde, Victor Torres-Sánchez 

____________________________________________________________________ 

inwards and running on tiptoe. 

Sub-system # 5.- Specific objective: Strengthen the muscles and stabilize the external longitudinal arch. 

Exercises: walk up and down an inclined board and imitate the dancers on tiptoe and arms up. 

These  exercises,  after  developing  in  their  basic  form,  were  used  as  variants  in  the running and jumping games. Examples: 

"The  homeless  squirrel."  The  children  walking  through  the  forest  (walking  on  tiptoe), the teacher indicates the wolf is coming to run home;  the children will run home,  but the  number  of  houses  must  be  less  than  the  number  of  participating  children.  Other variants  can  be  changing  the  way  of  translation:  jumping,  walking  on  the  heel,  like dwarfs, etc. 

"Sea and sand". Rings are placed on the floor that will represent the sea, the child will jump into the ring when sea is said and will jump out of it when land is said. This game is  simple  and  can  be  done  by  jumping  from  one  foot  to  the  other  or  with  both  feet simultaneously. 

It  is  necessary  to  mean  the  correct  use  of  physical  education  methods  in  early childhood  to  achieve  a  synergy  in  the  integral  development  of  children,  they  are: sensory-perceptual  (auditory,  visual  and  perceptual  motor),  practical,  verbal  and game. 

The  parents  were  given  exercises  (passive)  for  the  feet  to  be  applied  at  home  such as: performing circles, stretching and supination, and semi-squatting on the tips of the feet.  Standing  on  a  strong  ball  perform  semi  squatting,  standing  raise  the  heels  and grasp objects with the toes and move them. 

Table  2  shows  the  improvement  of  the plantar  arch  that  the  children achieved  in  the second measurement after the prophylactic intervention was established. 

 Tabla 2. Segundo test de impresión después de aplicado los ejercicios compensatorios 

Foot types 

Valuating criteria 

Quantity of children 

Females 

Males 

Flat 

0-34% 

- 

- 

- 

Normal flat 

35- 39% 

1 

1 

9 

Normal 

40-59% 

14 

5 

- 

Cave 

60-100% 

- 

- 

- 

Total 

- 

15 

6 

9 



____________________________________________________________________ 
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DISCUSSION 

To begin the discussion, it is explained that, upon detecting the situation presented, a group interview was conducted with the children's mother to inquire about the medical care  they  received  for  the  correction  of  flat  feet.  The  criteria  issued  reflected  that  in some cases medical care was not systematic and in others it had not been provided. 

The  coinciding  causes  that  influenced  the  behavior  assumed  by  the  interviewed mothers  were  the  following:  scarcity  and  unattractive  design  of  orthopedic  footwear, underestimating its importance as a corrector. 

The first plantar impression (diagnosis), made to children detected with imperfection in the plantar arch with the aim of  seeking greater specificity and knowing  what  type of flat foot characterized it, reflected that 87% of children were classified with the type flat foot and 13% with normal flat foot considered a variant of the first. 

This  confirms  what  has  been  stated  in  the  literature  that  flat  feet  can  be  considered normal until the child reaches the fourth or fifth year of life when it begins to develop; however, it is also stated that it is difficult to distinguish at an early age those children whose feet are going to have a great deformity from those children who will keep their feet flat without associated symptoms. 

For  this  reason,  the  importance  of  diagnosis  was  considered  in  the  pedagogical context, because it is difficult to know if the foot  will remain  flexible or will become a rigid flat foot that requires specialized treatment. Hence, it was observed whether the foot  arch  was  visible  when  the  studied  children  were  seated  or  pointed;  in  all  cases this position was revealed, so it was admitted that it was flexible flat feet that, although they disappear spontaneously, there are corrective exercises that help to achieve the correct shape of the sole of the foot, so that, these children with flat feet are footprints that can be corrected with the help of systematic work. 

After  applying  the  system  of  corrective  exercises  to  stimulate  the  formation  of  the plantar  arch,  the  plantar  impression  method  was  formalized  in  a  second  stage  to assess whether they had had a positive influence on the children. On this occasion, it is specified that a girl remained stable without  achieving a qualitative leap compared to the first test (normal flat feet); the cause is associated with the fact that only 44.4% 

of  the  corrective  exercises  were  completed  due  to  absences  from  the  educational ____________________________________________________________________ 
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institution when presenting health problems. 

The  rest  of  the  children  corrected  the  descent  of  the  plantar  arch,  obtaining  results within the limits established to classify the type of normal foot; It is confirmed that the exercises  carried  out  systematically  and  with  the  opportune  intervention  favor  the formation  of  the  plantar  arch  and  with  it  the  footsteps  of  children.  In  addition,  it  is confirmed  that  the  children  studied  had  a  flexible  foot  with  a  willingness  to  correct themselves,  confirmed  by  the  decrease  in  the  width  of  the  plantar  arch,  that  of  the tonicity  of  the  muscles  and  the  more  complete  formation  of  the  internal  longitudinal arch of the foot. 

The  above  shows  that  the  exercises  were  well  conceived  from  the  methodological point  of  view,  for  the  strengthening  of  the  muscles  that  guarantee  the  stabilizing mechanism  and  the  maintenance  of  the  greater  arch  that  supports  the  tarsal  vault; thus, it contributes to the integral formation of children. 

In  the  second  group  interview,  carried  out  with  the  mother  of  the  children  after  the intervention, it was contacted that there was motivation and conviction in the need to apply  the  exercises  oriented  to  the  home,  and  although  the  quantity  and  quality  of these could not be controlled in the fulfillment of the task, the intention to collaborate and support the investigation was valued as positive. 

The  educator  pointed  out  in  the  interview  that  at  the  beginning  she  was  not  very motivated because she considered that the project would be an imagination, but with systematic  advice  it  became  a  very  attractive  activity  and  with  the  participation  and collaboration  of  those  involved,  her  perspective  changed.  He  put  all  his  effort, determination  and  the  expected  result  was  achieved;  He  also  expresses  that  he  is motivated  to  continue  working  with  other  children  who  need  these  exercises  to integrate them into primary education with a better quality of life. 

The actions that favored the formation of the plantar arch in the children were focused on  activities  aimed  at  strengthening  the  muscles  and  the  ligamentous  articular apparatus of the feet, the variability of the exercises and their execution with bare feet, among other requirements. 

The  exercises  of  walking,  running,  jumping,  picking  up  and  rolling  were  used fundamentally.  The  principle  of  the  scheduled  activity  was  complied  with,  that  is,  to carry out the same activity in a period of 15 days. 

____________________________________________________________________ 
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The  means  used  were:  corrugated  board  (rustic),  ribbed  board,  ladder,  bench,  ring and rollers (replaced by disposable tubes)  

Based on the data obtained, the hypothesis is accepted because it was demonstrated that  with  the  systematic  application  of  therapeutic  exercises  it  was  possible  to  favor the formation of the plantar arch in children of the second year of life of the “Conchitas del Mar” children's circle. 

The  system  of  exercises  proposed  promote  plantar  stimulation  in  the  programmed physical  education  activity  and  reduce  the  descent  of  the  plantar  arch  in  children  of the second year of life meet the requirements of feasibility, applicability and relevance for  which  they  can  be  generalized  in  other  institutions  with  children  who  present  this pathology and up to six years of age. 

The applied exercises allowed a decrease in the width of the plantar arch, increasing the tonicity of the muscles and the more complete formation of the internal longitudinal arch  of  the  foot,  as  revealed  by  the  results  of  the  second  plantar  impression  made. 

Finally,  it  is  confirmed  that  flexible  flat  feet  can  be  improved  with  the  application  of corrective measures during early childhood as long as there is no pain. 

BIBLIOGRAPHIC REFERENCES 

Cordova,  L.  (1986).  Pediatría.  Manual  de  diagnóstico  y  tratamiento.  La  Habana: Editorial Pueblo y Educación. 

González,  C.  (1995).  Características  motrices  de  los  niños  de  0  a  6  años.   Inédito. 

Soporte digital. 

Hernández,  R.  (1987).  Morfología  Funcional  Deportiva:  Sistema  Locomotor.  La Habana: Editorial Científico-Técnica. 

Hernández, R. (2005).  Movimiento infantil. La Habana: Editorial Deportes. 

Popov, S. (1988).  La Cultura Física Terapéutica. Moscú: Editorial Raduga. 

Rudik, P. (Ed). (1990).  Psicología.  Moscú: Editorial Planeta.  

 

____________________________________________________________________ 

 

 Vol. 11, No.20 (2021) RNPS: 2286 



index-8_1.jpg





index-7_1.jpg





index-9_1.jpg





cover.jpeg
niversidad de

U
o
= Guantanamo

ISSN: 2519-9455

RNPS: 2286

Vol.11, No. 20 (2021)

Published online: September 27, 2021
famadeportes.cug.co.cu

Proposal of exercises to promote
the development of the plantar
arch at a younger age

Yeny Kleydis Torres-Naranjo
Concepcioén Uberlinda Naranjo-Caboverde
Victor Torres-Sanchez






index-10_1.jpg





index-1_2.jpg
]
r Universidad de
— Guantdnamo





index-1_1.jpg





index-3_1.jpg





index-2_1.jpg





index-5_1.jpg





index-4_1.jpg





index-6_1.jpg





