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Human body segments interact harmoniously and efficiently so that homeostasis is 

maintained in any circumstances. Even the slightest modification of the support surface can 

have repercussions on the postural control strategies, and as a consequence, can determine a 

modification in the alignment of the whole body. Flat foot that it is the most encountered foot 

disorder. It is clinically manifested on multiple anatomical planes: flattening of the medial 

longitudinal arch (sagittal plane), valgus of the calcaneus (frontal plane), and abduction of the 

anterior foot (transversal plane). In national and international professional literature presents 

evidence indicating that flat foot influences the body alignment1, including the modification 

of knee, pelvis and spine posture2. The influence of flat foot on the pelvis and the lumbar 

spine, it can change the projection of center of gravity in the support polygon and as a 

consequence, the balance can be perturbed. This assumption is emphasized by studies 

reporting the diminishing of measurable parameters of static and dynamic balance in the case 

of flat feet. The modification in the alignment of the plantar bones, together with the tension 

of plantar soft tissues provides a proprioceptive feedback, that perturbing the balance3 and 

walking4. 

Considering all of the above, in 2019, we initiated a scientific research approach, 

establishing as main purpose the design of a physical therapy intervention strategy to improve 

the effects caused by structural modifications of flat foot in 7-9 year-old children. 

Structurally, the thesis was organized in three parts, each part presenting information 

and data in accordance with the aim of the research. 

The first part, titled "Theoretical scientific aspects regarding the effects caused 

by structural modifications of flat foot in children" presents theoretical information and 

 
1 Ghasemi, M. S., Koohpayehzadeh, J., Kadkhodaei, H., & Ehsani, A. A. (2016). The effect of foot 

hyperpronation on spine alignment in standing position. Medical journal of the Islamic Republic of Iran, 30, 466; 
2 Khamis, S., & Yizhar, Z. (2007). Effect of feet hyperpronation on pelvic alignment in a standing position, Gait 

& posture, 25(1), 127–134. https://doi.org/10.1016/j,gaitpost.2006.02.005 
3 Kodithuwakku Arachchige, S., Chander, H., & Knight, A. (2019). Flatfeet: Biomechanical implications, 

assessment and management. Foot (Edinburgh, Scotland), 38, 81–85; 
4 Shih, Y. F., Chen, C, Y., Chen, W.Y., & Lin, H. C. (2012). Lower extremity cinematics in children with and 

without flexible flatfoot: a comparative study. BMC Musculoskeletal Disorders, 13(1). doi:10.1186/1471-2474-
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discussions extracted from national and international professional literature referring to flat 

foot and the negative effects of structural modifications on the body. 

Most experts define flat foot by including two consistent characteristics: low height 

of the medial longitudinal arch and the heel valgus. The Romanian literature defines flat foot 

as a deficiency during the growth process in children with precarious development of muscle 

mass5,6. In contrast with these suppositions, several authors state that flat foot is a normal part 

of the children's natural growth and development. In other words, these authors emphasize the 

fact that normally all children are born with flat feet and during their first 10 years of life, the 

feet develop, and the height of the medial longitudinal arch is improved. This natural 

evolution is explained in the professional literature as being the result of the following 

processes: the diminishing of the plantar fat pad, the development of the medial longitudinal 

arch, the end of the plantar ossification processes, the increase in the neuromuscular control 

that facilitates the strengthening of the leg muscles. 

Flat foot is a structural disorder that can manifest in one foot (unilateral), or in both 

feet (bilateral)7. 

The experts observed the following plantar modifications: the plantar flexion of the 

talus, the plantar flexion of the calcaneus in relation to the tibia (equine posture), the dorsal 

flexion and the abduction of the navicular bone, and the abduction and supination of the 

anterior plantar side8. More than that, radiology shows a collapse of the posterior side of the 

navicular bone, creating an extension of the joint space with the talus9, causing the collapse of 

the plantar vault10. These modifications can cause the proprioceptive system to transmit 

wrong information in regards to the foot posture. As a result, the nervous system has to 

elaborate adaptive answers so that the equilibrium of the body is maintained.  

I must highlight the experts' recommendation to not intervene on the flexible flat 

foot. Bresnahan & Juanto (2020) demolish the myth of self-correction. They point out the 

experts' decision to ignore the treatment of flat feet, suggesting that "what is broken, it 

remains broke". They study notes that modifications of bone structures do not realign 

themselves. More than that, if external forces continue to act upon the foot tissues, these will 

compensate up to a certain limit when they will ultimately break11. Similarly, Moțet in 2011 

thinks that a flat foot that is untreated on time gets worse, but the progress of the disorder can 

be stopped through physical exercises applied consistently12. 

 
5 Moţet, D. (2011). Kineoterapia în beneficiul copilului (Corectarea deficienţelor fizice la copii). Editura 

SEMNE, variantă revizuită a celei din 1964. P.119-120 
6 Albu, A., Albu, C. (2000). Asistenţă psihopedagogică şi medicală a copilului deficient fizic. Polirom, Iaşi. P. 21 
7 Pranati, T., Yuvraj Babu, K., Ganesh, K., (2017). Assessment of Plantar Arch Index and Prevalence of Flat 

Feet among South Indian Adolescent Population. J. Pharm. Sci. & Res. 9(4), 490-492; 
8 Ezema, C.I., Abaraogu, U.O., Okafor, G.O. (2014). Flat foot and associated factors among primary school 

children: A cross-sectional study.Hong Kong Physiotherapy Journal 32,13-20; 
9 Peeters, K., Schreuer, J., Burg, F., Behets, C., Van Bouwel, S., Dereymaeker, G., Sloten, J. V., & Jonkers, I. 

(2013). Alterated talar and navicular bone morphology is associated with pes planus deformity: a CT-scan study. 

Journal of orthopaedic research: official publication of the Orthopaedic Research Society, 31(2), 282–287. 

https://doi.org/10.1002/jor.22225 
10 Dare, D. M., & Dodwell, E. R. (2014). Pediatric flatfoot: cause, epidemiology, assessment, and treatment. 

Current Opinion In Pediatrics, 26(1), 93–100. https://doi.org/10.1097/MOP.0000000000000039 
11 Bresnahan, P. J., & Juanto, M. A. (2020). Pediatric Flatfeet-A Disease Entity That Demands Greater Attention 

and Treatment. Frontiers in pediatrics, 8, 19. https://doi.org/10.3389/fped.2020.00019 
12 Moțet, D. (2011). Kinetoterapia în beneficiul copilului. Editura Semne, Bucharest, pp. 120-121; 
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The structural modifications of the flat foot can affect both the plantar alignment and 

the upper proximal segments' alignment. Biomechanically, the flattening of the foot produces 

a torsion force in the knee, causing it to adopt a valgus posture. Consequently, the overload 

mechanism will cause a series of compensation actions in the flat foot, through deviations 

from the normal alignment of the knee, hip, lumbar area and cervical area. 

 After analyzing the theoretical problems, the second part of the thesis, titled 

"Preliminary research regarding the manifestation of posture caused by structural 

modifications of flat foot in 7–9-year-old children", an observational study was conducted, 

that highlighted the manifestation of structural modifications of flat feet on the body posture. 

Therefore, we set tree main objectives of the preliminary research: to determine 

the structural modifications of flat foot in order to create the group of subjects; to identify the 

postural alignment deviations in 7–9-year-old children with flat foot; to perform a correlation 

analysis between the structural modifications of the flat foot and the posture parameters. 

To achieve the aim and objectives of the preliminary research the following tasks 

were established: 

- to study the bibliographical sources that are relevant for the subject of this thesis; 

- to elaborate and establish the general plan of the research and to organize it on 

stages; 

- to establish the hypotheses of the preliminary research; 

- to establish the instruments of assessment and measurement; 

- to select the group of subjects; 

- to assess the subjects in order to select the children with flat feet using the Foot 

Posture Index-6 (FPI-6); 

- to determine the deviations from the normal posture alignment in children with flat 

feet aged 7-9, using the Global Postural System (GPS). 

- to extract the data; 

- to analyze and interpret the results; 

- to highlight the conclusions. 

We established and verified two hypotheses: flat foot influences the frontal 

alignment of the lower limbs and spine, and flat foot influences the sagittal alignment of the 

lower limbs and spine. 

 The preliminary research used the following research methods: documentation, 

observation, conversation, recording, statistical-mathematical analysis, graphical 

representation and table method. 

There were 23 subjects in the preliminary research, and the results recorded after 

the evaluations were processed and analyzed in order to extract the necessary information to 

create a picture as complete as possible of the flat foot, and its action on the normal 

manifestations of the body. Therefore, anthropometric measurements were conducted (height, 

weight, and plantar measurements), we evaluated and identified the type of foot using the 

Foot Posture Index 6, and we screened the posture in children with flat foot using the Global 

Postural System 400. 

The data from testing the Pearson correlation coefficient and the linear regression 

model indicate that the structural modifications of flat foot can cause a series of adaptive 

postural responses. The structural modifications, expressed clinically through the FPI-6 score, 
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influence both the alignment of the calcaneus and the alignment of the tibia on the same side 

of the flat foot, which validates the hypothesis no. 1, stating that the structural modifications 

of the flat foot can cause a series of adaptive postural responses in the upper structures, in the 

frontal alignment of the lower limbs and spine, was confirmed. 

The plantar areas ensure an adequate distribution of weight during movements, such 

as the ones required to maintain balance under static and walking conditions. As a result, the 

plantar area has a structure for absorbing the impact (the transversal, medial longitudinal and 

lateral arches), in order to distribute the body weight in both situations (static and dynamic 

balance)13. In the case of flat foot, these structures are not working optimally. In this sense, 

another important result is brought into discussion, referring to the distribution of pressure on 

the plantar surface. In the case of flat foot, the pressure exerted on the support surface is 

modified, the values of this parameter increasing in the middle area of the foot, area 

corresponding to the medial longitudinal arch14. As a result, the correction of the flat foot is 

necessary in order to stop its negative effects on the body, this being highlighted in the 

experimental research. 

The third part of the thesis, titled "The effectiveness of the physical therapy 

intervention strategy in improving balance and walking perturbed by structural 

modifications of flat foot in 7–9-year-old children" aimed to identify a physical therapy 

intervention strategy for improving effects caused by structural modifications of flat foot in 7–

9-year-old children. To achieve that aim, the following objectives were established: 

- to establish and apply appropriate assessment methods and instruments; 

- to establish optimal means and methods for the therapeutic intervention in the case of 

flat foot and their implementation; 

- to monitor the progress of balance and walking parameters over the course of the 

therapeutic intervention; 

- to determine the effectiveness of the therapeutic intervention through a statistical 

analysis of the results. 

The tasks of the experimental research were to: 

- continue the theoretical study by researching the relevant bibliographical sources 

regarding the effects of flat foot on balance and walking; 

- establish the hypotheses of the experimental research; 

- establish the group of subjects; 

- establish the instruments and tests of assessment and measurement; 

- establish the general plan of the research and to organize it on stages; 

- select the appropriate means and methods to maximize the rehabilitation process and 

elaborate the rehabilitation program; 

- apply the rehabilitation program; 

- conduct the initial and final assessments; 

- record the data; 

 
13 Hyong, I. H., & Kang, J. H. (2016). Comparison of dynamic balance ability in healthy university students 

according to foot shape. Journal of Physical Therapy Science, 28(2), 661–664; 
14 Panaet, A.P., Rață, G., Man, M. C., Alexe, C. I. (2022). Distribution of plantar pressures under static 

conditions, in various areas of the pediatric flatfoot. International Congress of Education, Health and Human 

Movement UNEFS (12th ed.), 15-18 June. Bucharest; 
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- analyze and interpret the results; 

- determine the initial and final level of waling and balance in 7–9-year-old children 

with flat foot; 

- highlight the conclusions; 

- elaborate and present the experimental research. 

Based on the scientific foundations of the theme, the following hypotheses were 

formulated: 

- the implementation of a physical therapy intervention strategy based on the 

inhibition-stretch-activation-integration concept would improve the functional level 

of the static and dynamic balance in 7–9-year-old children with flat foot; 

- the implementation of a physical therapy intervention strategy based on the 

inhibition-stretch-activation-integration concept would improve the functional level 

of walking in 7–9-year-old children with flat foot. 

The research methods were: the documentation, the observation, the conversation, 

the case study, the experiment, the recording, the statistical-mathematical analysis, the 

graphical representation method and the table method. 

The experimental research was conducted on 11 children aged between 7 and 9, with 

FPI 6 values between 7 and 12 points, which indicates a proned and a very proned foot. 

The inclusion criteria were based on the demands regarding age (7-9 years old), type 

of foot (an FPI 6 score higher than 5), type of flatfoot (flexible flatfoot), and the participation 

agreement and informed consent. The subjects with musculoskeletal disorders, biomechanical 

problems or recent lower limb traumas, balance problems, vision problems or vestibular 

problems were excluded from the study. 

The measurement process is indispensable in getting an objective assessment of the 

effectiveness of the physical therapy intervention program. As a result, the experimental 

research established two moments to perform an initial and final assessment. They were: 

- the assessment and measurement of the static balance parameters in 7–9-year-old 

children with flat foot; 

- the assessment and measurement of the dynamic balance parameters in 7–9-year-old 

children with flat foot; 

- the assessment and measurement of the walking parameters in 7–9-year-old children 

with flat foot. 

In order to assess the static and dynamic balance parameters in children with flat 

foot, 5 tests were used (standing with eyes open for 30”, standing with eyes closed for 30”, 

standing on one leg for 30” alternatively on the right and left leg and touching the designated 

points on the screen by moving the body in the recommended directions), using the Iso-Shift 

device from TecnoBody. In regards to walking, we used the 30 sec walking challenge, at a 

speed of 3km/h, using the Walker View assessment instrument from TecnoBody. 

The experimental research applied a physical therapy intervention strategy that had 

precise objectives, principles and directions, all in accordance with the aim of the research. As 

a result, a rehabilitation program for the flat foot was created, aiming for the the following 

results: increasing the plantar receptivity (stimulation of the somatic-sensor receptors that 

would facilitate the transmission of sensory information); reeducating the neuro-muscular 

control, which together with the first would facilitate the joint stability and diminish the 
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structural modifications of the flat foot; integrating the new acquisitions in the control of the 

static and dynamic balance and improving the foot function during walking phases. The 

means used to reach the aforementioned objectives were based on the proprioceptive 

stimulation and were conceived following a methodical succession founded on the inhibition-

stretch-activation-integration concept. 

 The statistical results have rejected the null hypotheses, thus hypothesis no. 1, stating 

that the implementation of a physical therapy intervention strategy based on the inhibition-

stretch-activation-integration concept would improve the functional level of the static and 

dynamic balance in 7–9-year-old children with flat foot, was confirmed. 

 In regards to hypothesis no. 2, the statistical results have indicated significant 

differences between between the two assessments (initial and final) only in the case of the 

following parameters: time of contact with the floor, range of motion (ROM) in the right and 

left ankle, plantar flexion during the take-off of the left foot, pronation of the rearfoot. 

 As a result, the physical therapy intervention strategy was effective only in the case 

of the previously mentioned parameters, so hypothesis no. 2, stating that the implementation 

of a physical therapy intervention strategy based on the inhibition-stretch-activation-

integration concept would improve the functional level of walking in 7–9-year-old children 

with flat foot, was partially confirmed. 

 In conclusion, the physical therapy intervention strategy based on a rehabilitation 

program founded on the inhibition-stretch-activation-integration concept was effective in the 

case of 7–9-year-old children with flat foot, a conclusion supported by the statistical results. 

 The originality of the experimental research consisted in applying a physical 

therapy intervention strategy, following an original methodological path, with a strong 

scientific foundation. In this sense, we have created a well-structured intervention strategy 

(objectives, general principles, acting directions, assessment), with precise details for each 

component. The rehabilitation program included several aspects that we consider to be 

innovative: original intervention means; the inhibition-stretch-activation-integration concept 

is a novelty in regards to the methods of rehabilitation for the flat foot; the intervention means 

were applied according to the stimulus-response learning theory, adapted on the basis of a 

psycho-social method; the Iso-Shift and Walker View assessment instruments represent a 

novelty in the flat foot research. 

The practical capitalization of the results of the research consisted in publishing 

five articles in national and international journals, and participating in the conference 

"Youth in the Perspective of the Olympic Movement" - Brașov 2021, and the "International 

Congress of Education, Health and Human Movement"- UNEFS Bucharest, 2022. 


