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Abstract: Pediatric flat foot (PFF) is a very frequent entity and a common concern for parents
and health professionals. There is no established definition, diagnostic method, or clear treatment
approach. There are multiple conservative and surgical treatments, the implantation of foot orthoses
(FO) being the most used treatment. The evidence supporting FO is very thin. It is not clearly known
what the effect of these is, nor when it is convenient to recommend them. The main objective of this
protocol is to design a randomized controlled trial to determine if personalized FO, together with a
specific exercise regimen, produce the same or better results regarding the signs and symptoms of PFF,
compared to only specific exercises. In order to respond to the stated objectives, we have proposed
a randomized controlled clinical trial, in which we intend to evaluate the efficacy of FO together
with strengthening exercises, compared to a control group in which placebos will be implanted as
FO treatment along with the same exercises as the experimental group. For this, four measurements
will be taken throughout 18 months (pre-treatment, two during treatment and finally another post-
treatment measurement). The combination of FO plus exercise is expected to improve the signs and
symptoms (if present) of PFF compared to exercise alone and the placebo FO group. In addition,
it is expected that in both conditions the biomechanics of the foot will improve compared to the
initial measurements.

Keywords: flexible flatfoot; pediatrics; children; foot orthosis; strengthening exercises

1. Introduction

Pediatric flat foot (PFF) is a very frequent syndrome in primary care consultations,
and it is also a shared concern among parents and professionals. Currently, there is no clear
definition for the diagnosis of PFF, no treatment protocol, nor solid scientific evidence on
the wide range of treatments [1,2].

PFF is characterized by a talocalcaneal misalignment, which is reflected as a collapse
of the medial longitudinal arch (MLA) in a standing position [3]. Consequently, there
is excessive pronation, accompanied by a drooping of the navicular. Some feet are also
accompanied by calcaneal valgus [4]. All these alterations in the morphology of the foot
force the rest of the structures, such as soft tissues or joints, to compensate for the excessive
forces that act on the MLA [5]. These compensations cause an inefficient gait and symptoms
such as pain, fatigue, stumbling when walking, problems in the proximal joints and reduced
quality of life [6,7].

Diagnosis is based on clinical findings, including a variety of clinical tests and radio-
graphic signs, these being considered the “gold standard” [6,8,9].
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Regarding treatment, there are both conservative and surgical options, surgical being
the last treatment option [10]. The most common conservative treatment is the use of foot
orthoses (FO), where previous studies have concluded that they improve the results of
some clinical tests, radiographic angles and symptomatology [11-17]. The purpose of the
FO is to modify the position of the axis of the subtalar joint, decrease the speed of pronation,
support the MLA and distribute loads more effectively [18,19]. Previous systematic reviews
indicate that FO are beneficial and create positive changes in the development of the child’s
foot [8,20,21]; these changes being greater in earlier ages of the treatment [22]. The exact
age to start treatment is not clear, although it is recommended to start at preschool age
(under 7 years old) so that the possibility of correcting the PFF is greater [23,24]. It has also
been seen that the combination of FO with exercises is much more beneficial [25]. However,
other studies indicate that the modifications that occur are those resulting from the natural
development of the foot [26,27]. The evidence regarding the use of FO still does not present
a consensus [20,28,29].

Therefore, there is a discrepancy between treating and not treating PFF. There are
authors who conclude that it is not necessary, since the natural evolution of the foot is that
the MLA begins to form at 3—4 years of age and ends at 10 years of age [26,27]. A recent
meta-analysis [30] concludes that, due to the normal development of the foot, treatments
should be ruled out unless there are symptoms such as pain, limited function or reduced
quality of life. However, other authors recommend early treatment, based on the fact
that flat feet persist in 23% of adults and may be associated with Achilles tendinopathy,
plantar fasciopathy, tibial posterior tendinopathy, hallux rigidus, chondromalacia patellae
or patello-femoral pain syndrome [1,2,7,13,20]. Based on these latest data, it would be
unethical to leave these types of feet untreated. Additionally, a recent systematic review [24]
demonstrated that FO are beneficial, with evidence regarding efficacy in treating signs
and symptoms.

Therefore, since PFF is a very common syndrome which, if left untreated, could
cause problems in the long term and there is no consensus on the treatment protocol, it is
necessary to investigate the effectiveness of FO in terms of improvement of the signs and
symptoms, including the prevention of pathologies or injuries and the improvement of
the quality of life. Sagat, P et al. have shown that children with flat feet presented poor
performance in certain physical tasks, in contrast to a control group with neutral feet [31].
In addition, since it is a subject of great interest for researchers, health professionals and
parents, it is necessary to carry out an investigation to assess the effectiveness of FO, with a
standardized diagnostic protocol with validated tests in a larger sample size than previously
published studies and with a longer-term follow-up. Furthermore, as the authors Zhang
J. et al. pointed out, early identification of PFF is necessary; thus an intervention plays a
crucial role in enhancing the outlook. Also, there is an absence of consistent quantitative
standards for diagnosing flexible flatfoot [32].

Therefore, the objective of the current study is to design a protocol for a randomized
controlled trial (RCT) to determine whether personalized FO together with a specific
exercise regimen produce the same or better results regarding the signs and symptoms
of PFF, compared to only specific exercises. In addition, as specific objectives, to detect
whether the possible bias that has prevented previous studies from demonstrating the
efficacy of FO is due to the fact that these FO were not personalized; to define the PFF and
to evaluate if there is a correlation between the clinical methods and the diagnosis and
severity of the PFF.

2. Materials and Methods
2.1. Study Design and Setting

The design is a randomized controlled two-arm trial.

Patients will be recruited from the university clinic from Universidad Catodlica San
Antonio de Murcia, University of Malaga and schools nearby in Spain. They will be
randomized to one of the two groups, each receiving a different intervention. The schedule
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to follow while carrying out this RCT can be found in Appendix A. The total period
intended to be allocated to this study is from September 2023 to February 2025.

To randomize the sample, a Microsoft Excel spreadsheet will be used where a random
assignment sequence will be generated. Each patient will be given a consecutive number
in order of arrival and allocation concealed in envelopes.

2.2. Eligibility Criteria
Subjects aged 3 to 12 years diagnosed with PFFE. For the diagnosis of the PFF, the
following criteria must be met:

Foot Posture Index (FPI) > 6 [33].

Navicular drop > 10 mm [34].

Relaxed calcaneal stance position (RCSP) 6° to 12° valgus [35].
Pronation angle > 10° [36].

Arch index > a 1.35 [37].

Double/single heel rise test negative [38].

Windlass test negative [39].

In addition, the signature of the parents or legal guardians with consent to participate
in the study will be necessary (Appendix B).

Participants will be excluded if they have undergone any surgery in the lower limbs,
have previously received treatment for PFF, present osteoarticular injury, foot fractures
or in the lower limbs in the last 6 months, ankle sprain, asymmetry, systemic diseases
with osteoarticular involvement that present symptoms in the lower limb with gait distur-
bance (for example, Perthes disease) or biomechanical alteration of the lower limb with
repercussions on the foot and ankle. Children suffering from any type of neurological or
systemic disability (cerebral palsy, Down Syndrome, clubfoot or equino-varus, .. .) will also
be excluded.

2.3. Interventions

At the first visit, parents will be informed of their child’s current problem, treatments,
and the existence of this study. In the case of accepting to participate in the study, the process
will begin: all the variables will be carefully collected, the treatment will be established and
an appointment will be made for follow-up at 6 months.

First, all the affiliation data will be collected and the PFF will be diagnosed.

2.3.1. Group 1

For custom insoles, a mold will be taken using phenolic foam. To do this, the child
will be asked to sit in a chair (to take the mold semi-load baring). The mold will be taken in
a corrected position, that is, limiting the internal rotation of the tibia with one hand and the
windlass mechanism will be performed to increase the MLA. The mold must remain neutral,
so in the event that a varus or valgus print has emerged, this process will be repeated. Once
we have the mold filled with plaster, two modifications will be made: a moderate medial
heel skive (5 mm and an angulation of 15°) in the hindfoot and a slight inversion balance
of 4° in the forefoot. Once the mold is prepared, the FO will be thermoformed; for this, we
will use a 3 mm polypropylene, 25 Shore-A EVA as lining and 65 Shore-A EVA to stabilize
the hindfoot.

In addition, the exercises to be performed will be explained to them and they will be
given all the recommendations regarding the performance of exercises, the use of FOs and
shoe therapy. These explanations will be provided in an additional report (Appendix C)
that will be given to all subjects together with a calendar so that they write down all the
days they perform the exercises with an X.

The exercises will first be explained by the podiatrist to the child and the parent/legal
guardian. In addition, a standard video will be created so that the child can see it, in which
the exercises will be explained through drawings in order to capture the attention of the
child. The parent/legal guardian needs to confirm that the child is doing it correctly.
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Once the FO have been provided, after assessing that it adapts well to the foot and
does not cause discomfort, the patient will be requested to come in at 6 months. In the
event that there is any discomfort or irritation to the child’s skin, an appointment will be
made to readjust or modify the FO (in this visit the variables will not be evaluated, only the
FO will be fixed; if there are no problem:s, this visit will not be carried out).

2.3.2. Group 2

The participants will have the same intervention described for group 1, with the
difference that they will use a placebo FO. This will be constructed using flat 1 mm 65 shore
Ethylene-vinyl acetate (EVA), which will be cut to the foot size of the child and covered with
the same top cover as the FO Group 1 to visually prevent them from being distinguished.

The instruments necessary for the development of this study and the budget necessary
to carry out this clinical trial are included in Appendix D.

2.4. Outcomes Measures

The document presented in Appendix C will be used for data collection. It contains all
the data to be collected in the anamnesis and all the variables to be studied, including all
the clinical tests that would be carried out.

2.4.1. Qualitative or Categorical Variables:

Gender: masculine or feminine.

Pain: symptomatic or asymptomatic.

Level of physical activity: high-low-nil.

Double/simple heel rise test: Standing on toes with two legs/one leg for 25 repetitions.

It will be considered positive if the participant is incapable due to fatigue or if when

raising the calcaneus does not present a varus position [38].

e  Supination resistance test: high-moderate-low. The patient is instructed to stand
relaxed without any attempt to move the foot or lift the arch. The examiner’s fingertips
are then placed plantar to the medial half of the navicular, and the examiner exerts
a significant lifting force on the navicular. A normal foot will demonstrate subtalar
joint supination with minimal lifting force. A pes valgus deformity will need extreme
amounts of lifting force in order to produce little, if any, subtalar joint supination
motion [40].

e  Subtalar joint axis: Lateralized-neutral-medialized. The center of the neck of the talus
should be located and marked to see the lateralized or medialized point, or if, on the
contrary, it stops at the 2nd finger, which would indicate that it is neutral [36].

Shoe wear at heel level: medial-center-lateral.

Maximum pronation test: Positive or negative. The patient is asked to try pronate
as much as possible; it is considered positive when performing the maneuver, the
calcaneus cannot pronate more than 2° [41].

Forefoot: adduction-neutral-abduction position [36].

Foot posture index (FPI): Normal = 0 to +5; pronated = +6 to +9; highly Pronated = +10
to +12; supinated = —1 to —4 and highly supinated = —5 to —12. The six clinical criteria
assessed: 1. palpation of the talus head; 2. lateral supra and inframalleolar curvature;
3. position of the calcaneus in the frontal plane; 4. prominence of the talonavicular
region; 5. congruence of the internal longitudinal arch and 6. abduction/adduction of
the forefoot with respect to the rearfoot. As we observe them, the following score is
given: neutral = 0; clear signs of supination = —2; clear signs of pronation = +2 [33].

e  Test of windlass: Positive or negative. It will be considered positive if, when perform-
ing dorsiflexion of the hallux, there is not supination of the foot, plantarflexion of the
1st ray, increase in the MLA and internal rotation of the tibia [39].

e  Beighton scale: Hypermobility or normal. Subjects are rated on a 9-point scale, con-

sidering 1 point for each hypermobile site. These 9 points are: 1-hyperextension of

the elbows (more than 10°), 2-passively touch the forearm with the thumb, having
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the wrist in flexion, 3-passive extension of the index finger to more than 90°, with
the palm of the hand resting on the bed, 4-hyperextension of the knees (10° or more),
patient in supine position and 5-flexion of the trunk forward touching the ground with
the palms of the hands by bending without bending your knees. To be considered as
hypermobile, it is required to have 4 points or more of the total of 9 [42].

Podoscope: pronated-supinated-neutral [36].

Pressure platform: maximum pressure zone, location of the center of gravity, gait
progression line [43].

2.4.2. Quantitative or Numerical Variables

Age: in months.

Weight: in Kg.

Height: in meters.

Body Mass Index (BMI): Will be calculated with the formula weight (Kg) divided by
height squared (meters?). The classification of each child in low weight, normal weight,
overweight or obesity will depend on the child’s sex, height, weight and age [44].
Pain: visual analog scale (from 1 to 10, 1 being minimum pain and 10 maximum pain).
FPI: The six clinical criteria used in PFI are: 1. palpation of the talus head; 2. curvature
supra and lateral inframaleolar region; 3. position of the calcaneus in the frontal plane;
4. prominence of the talonavicular region; 5. congruence of the internal longitudinal
arch and 6. abduction/adduction of the forefoot with respect to the rearfoot. (Score:
neutral = 0; clear signs of supination = —2; clear signs of pronation = +2) [33].

RCSP: degrees of calcaneal eversion. The valgus degrees of the calcaneus are measured
in bipedal support [35].

Navicular drop: in millimeters. It measures the difference between the navicular
position when the patient’s foot is in a neutral position and when the patient’s foot is
in its normal position. It measures how many millimeters the medial tuberosity of the
scaphoid has descended [34].

Pronation angle: in degrees. To calculate the bisection of the distal third of the tibia
with respect to the bisection of the calcaneus [36].

Chippaux-Smirak index: in cm. On the footprint of the subject taken from a pedigraphy,
the narrowest distance from the medial part of the foot (B) with the widest distance
from the forefoot (A) must be measured. It is divided B/ A [45].

Pressure platform: percentage of load/weight on each foot and distribution of the
same (anterior load, posterior load, load of the left and right foot) [43].

Arch index: numerical scale. The patient’s footprint is taken with a pedigraphy, the
toe area is excluded and a longitudinal line is drawn that goes from the center of the
heel to the 2nd toe. A line is then drawn perpendicular to the 1st. Two lines are drawn
perpendicular to this axis to see the anterior extent of the forefoot area. The axis of the
foot is divided into 3 equal parts and here 3 zones are defined: A: forefoot, B: midfoot
and C: rearfoot. The arch index is calculated: B/(A + B + C) [37].

Foot size: in cm.

Silfverskiold test: in degrees. The degrees of dorsiflexion of the ankle (starting from a
position of 90°) with extended knee and bent knee [46] will be measured.

Navicular height: in millimeters. Measure the height of the scaphoid to the ground
with the subject sitting [47].

2.5. Blinding and Monitoring

Participants and their parents/guardians will be blinded as to which group they are

allocated to and will not see the other group.

An initial assessment will be made, these same measurements will be repeated 3 times

throughout the duration of the study. In total we will obtain 4 measurements for statisti-
cal analysis.
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The second measurement will be a month of treatment; in addition, in this visit we
will assess the state of the FO and verify that the exercises are going well. We will ask
about the FO, if any pain has appeared that was not there before, any blisters or reddened
areas. In the event that the adaptation to the FO has not been good, we will make the
necessary adjustments to the FO, such as lowering the MLA. If any subject needs their FO
to be modified, they will be called by telephone after 2 weeks to see the evolution; in the
event that it has not improved, it will be cited to re-evaluate the FO.

To corroborate that the execution of the exercises is good, we will ask the participant
to repeat them, and in case there is an exercise that is not being performed correctly, we
will explain it again.

The third assessment will be in the middle of the treatment/study period, that is, at
6 months. At this stage, all the initial measurements/assessments will be conducted again,
as well as the last one at 12 months.

The estimated time for the measurement assessments is one hour for the 1st visit and
30 min for the rest of the visits.

2.6. Sample Size

The calculation of the sample size has been carried out with the data analysis pro-
gram EPIDAT https:/ /www.sergas.es/Saude-publica/EPIDAT?language=es (accessed on
4 August 2023). For the calculation, a clinical variation of 2 and a standard deviation of 1
have been considered. A statistical power of 80% and a significance level of p < 0.05; 95%
confidence level. The minimum size would be a sample of 128 subjects (64 in each group
randomly distributed). Considering that the loss rate could be 30%, the final size should be
84 subjects in each group. The total sample size should be 168 subjects.

2.7. Statistical Analysis

The description of data will be calculated using the percentages and frequencies of
the qualitative variables and for the quantitative variables, the standard deviation and the
mean. In addition, in case of presenting high deviations, the measures of central tendency
would be calculated, as is the case of the mean, median or mode. All this will be carried
out in frequency distribution tables of different categories, using SPSS (IBM SPSS Statistics:
V.28, USA).

It is intended to compare the dependent variables with the independent ones. The
Kolgorov-Smirnof test (the adjustment to the normal of the distribution) will be used to
check the normality of the quantitative variables; in the event that they follow a normal
distribution, the following techniques would be used: linear regression or Pearson correla-
tion for the comparison of quantitative variables, chi-square (X?) to compare qualitative
variables and Student’s t or ANOVA to compare qualitative with quantitative variables. In
the event that they do not conform to the normal, it will be calculated according to the case;
the Wilcoxon test, the Kruskal-Wallis test, and the Mann-Whitney test.

To determine that the supposed differences between control group and experimental
group are not due to a random error, but to a real difference, in the bivariate analysis a
hypothesis test will be carried out. The significance level of p shall be 0.05.

2.8. Ethics and Dissemination

The study has been awarded ethical approval from the committee of the Universidad
Catolica San Antonia de Murcia (CE032213).

3. Expected Results

Personalized FO along with a specific exercise regimen are expected to produce better
results for signs and symptoms of PFF compared to specific exercises alone. In addition, it
will be detected if the possible bias that has made the previous studies not demonstrate the
efficacy of FO is that these FO were not personalized.
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After the completion of this study, in which a large number of tests will be analyzed, the
research will provide a definition of the PFF according to the common findings presented
by the sample, a definition that nowadays is non-existent. Finally, we can evaluate if there
is a correlation between clinical methods and the diagnosis and severity of PFFE, in order to
make an accurate diagnosis.

It is anticipated that the study will provide valuable evidence for improvement of the
treatment of PFF, as well as for the diagnosis and management of this entity.

The main future research which is required after this protocol study is to carry out the
detailed RCT described in the present manuscript. Also, qualitative research to understand
the experience of patients with PFF wearing an FO is required.

3.1. Limitations

The main limitation that can be found in this RCT is the involvement and adherence
to the study by parents or legal guardians and children. Another limitation that should be
mentioned is not having a control group that does not undergo any treatment, as PFF can
lead to problems in the biomechanics of gait and in the development of future pathologies.
Also, we cannot claim that all patients will be using their orthoses the whole period of our
study. This is because the study will be undertaken in Spain, where there are very high
temperatures in summer. This may make it difficult for the patients to wear close-toed
shoes, thus limiting the orthoses use and interfering with the adherence to the treatment.
The use of FO will be monitored by phone, but we cannot be sure that they use them
every day.

3.2. Strengths

This research will have several strengths, such as the random assignment to the
treatment and the blinding of the evaluators, the direct applicability of the results obtained
and the absence of quality information in this field. This research will clarify many aspects
that are still unclear regarding PFF and its treatment. This section may be divided by
subheadings. It should provide a concise and precise description of the experimental
results, their interpretation, as well as the experimental conclusions that can be drawn.
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Appendix A. Planned Schedule for the Study

Table Al. Planned Schedule for the Study.

2023 2024 2025

Iy o B g o >
Time/ Activities B < @ = e} 5 oy <! < —
5 = < = = g g 5 g g
o0 i) 8 v o] = 2 = 5 a,
g = & & g 2 & % = <

N Z A - = o

Project development and patient recruitment X
Data collection and initiation of processing X
Prospective follow-up X X X X X X
Data analysis X

Results and conclusions X X
Preparation of the document X

Appendix B. Informed Consent and Patient Information Model

Project Title: “EFFECTIVENESS OF PERSONALIZED PLANTAR ORTHOSES IN CHIL-
DREN WITH FLEXIBLE FLAT FEET. A RANDOMIZED CONTROLLED TRIAL”

- I'haveread the Information Sheet that has been given to me.

- Thave asked all the questions I considered necessary about the study.

- Thave received satisfactory answers to all my questions.

- Thave received enough information about the study.

- I'will not receive any financial compensation.

- The decision to allow the analysis of my data is completely voluntary.

- IfIdecide freely and voluntarily to allow the evaluation of my data and those of my
child, I will have the right not to be informed of the results of the investigation.

- The evaluation of all data (clinical, demographic and background) will never pose an
additional danger to my child’s health.

- Theinformation about my personal and health data will be incorporated and processed
in a computerized database complying with the guarantees established by the General
Data Protection Regulation, as well as Organic Law 3/2018, of December 5, Protection
of Personal Data and guarantee of digital rights.

- Tunderstand that my child’s participation is voluntary.

- T'understand that all of my child’s data will be treated confidentially.

- T'understand that I can withdraw my child from the study:

Whenever.
Without having to give any kind of explanation.
Without this decision having any impact.
With all of the above, I agree for my child to participate in this study.
Signature:
In Murcia, of of 202
ID of the parent/legal guardian:
Child’s ID:
Signature of parent/legal guardian:
Signature of Investigator:

PATIENT INFORMATION

STUDY TITLE
“EFFICACY OF PERSONALIZED PLANTAR ORTHOSES IN CHILDREN WITH FLEXIBLE
FLAT FEET. A RANDOMIZED CONTROLLED TRIAL”
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STUDY PROMOTER

Name: Cristina Molina Garcia

Position: Assistant lecturer/researcher

Service: University Clinic UCAM Podiatry. at the medical center: Virgen de la Caridad
Medical Center (Calle Olof Palme, 9-11, 30009 Murcia).

Sanitary Registration Number: 2990106.

Phone: +34 968280023. E-mail: ucampodologia@ucam.edu

It is important that you understand before deciding whether or not to participate in this
study, why this research is necessary, everything that may involve your child’s participation,
what will be done with the information and also the possible benefits, inconveniences or
risks that may entail. Without further ado, take the time you need to do a comprehensive
reading and read all the information provided below.

REASON FOR STUDY

The main reason is to know if personalized plantar orthoses together with a regimen of
specific exercises produce equal or better results regarding the signs and symptoms of PFF,
compared to only specific exercises.

VOLUNTARY PARTICIPATION

You should know that your child’s participation in this study is completely voluntary, so
you can decide not to participate, change your decision at any time, without this having
any impact on you or your child.

WITHDRAWAL FROM THE STUDY

In the event that you decide to leave the study, you may do so by allowing the data obtained
up to the time of withdrawal from the study to be used, or by deleting all the data obtained
from your child.

PARTICIPANTS

The study is designed so that all children from 3 to 12 years old, who have flexible infant
flatfoot and also do not have any neurological disease or have undergone any surgery on
the lower limbs, can participate.

DESCRIPTION OF THE INTERVENTION AND THE FOLLOW-UP

The clinical trial consists of the diagnosis of flexible flatfoot and the establishment of one
of the two available treatment options at random. Your child may be treated with one
type or another of plantar orthoses (some specific for flatfoot and others for all types of
feet) in addition to a series of specific exercises. A review would be made at one month
of treatment and another at 6 months and finally, the final review of the study, 12 months
after the start of treatment.

All data related to flatfoot (type of flatfoot, valgus degrees, joint mobility, if there is pain,
etc.) and its evolution will be collected.

POSSIBLE BENEFITS

We find several benefits, first of all is the diagnosis of this alteration of the foot, since there
are many people who do not know that they suffer from it and that it can bring problems
in the long run, so preventing these future ailments would be the first and most important
benefit. In addition, your child will have 3 complete and thorough biomechanical studies,
so other alterations that could be missed could be detected. All interventions are completely
harmless and will provide you with information about the health of your child’s feet.

The cost of treatment and biomechanical studies is zero, with the possibility, once the study
period is over, to continue seeing evolution or establishment of a “more correct” treatment.
Universally, the results and conclusions of the study will be beneficial in the future for all
children who have flexible flat feet. If we get results that show which treatment is more
effective, health professionals will not have so many uncertainties for the treatment of flat
feet. This way all flexible flat feet will be treated properly, and money would be saved or
unnecessary surgeries.

POSSIBLE RISKS OR DISCOMFORT

According to the current literature there is no risk when treating flatfoot with plantar
orthoses and exercises. In addition, the purpose of this study is to know if plantar orthoses
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are really necessary for the treatment of flatfoot, so the treatment group with plantar
orthoses for all types of feet would not trigger any risk either.
The discomfort could come from the adaptation to the plantar orthosis or the exercises.
Some type of dermatology alterations derived from chafing or allergy to the materials of
the plantar orthoses have been described, although these are not frequent.
ACCESS AND PROTECTION OF PERSONAL DATA
All data are of a personal nature and will comply with the provisions of Organic Law
3/2018, of December 5, on the Protection of Personal Data and guarantee of digital rights.
According to what is established in this legislation, you could exercise all your rights
(access, modification, opposition and cancellation of data). The way to exercise this right
would be to address any staff working in the clinic.
All the data handled in the study will be identified through a code, which means that only
the study promoter and the collaborators will be able to relate that code with the data of
their child. Therefore, your identity and that of your child will not be disclosed to any
person, except for exceptions such as a medical emergency or a legal requirement.
CONTACT IN CASE OF DOUBTS
If at any time you have any questions or require more information you can contact Cristina
Molina Garcia as responsible for the study at the telephone number 968 280 023 or through
the email ucampodologia@ucam.edu.
Model for revocation of informed consent:

SECTION FOR THE REVOCATION OF CONSENT
I, D./D® with DNI representative of the participant D./D*__
I revoke the consent to participate in the study, signed above. Dated
Signature parent/legal guardian
Investigator’s signature

Appendix C. Patient Medical History and Report

Table A2. Patient Medical History and Report.

ANAMNESIS.
Name: Identification Code:
Name and ID father/mother/legal guardian:
Address: Phone:
DNI: Email:
Date of birth: Age:
Weight: Height: BMI:
Allergies: Background:
Standing number: Gender: Male/Female
Level of physical activity: High/Medium/Low

EXPLORATION-ASSESSMENT

IPF Punctuation: Pronated /Normal/Supinate
NAVICULAR DROP (mm)
DOUBLE HEEL RISE TEST Positive/Negative

SINGLE HEEL RISE TEST Positive/Negative

PAIN (VAS SCALE)

Symptomatic/ Asymptomatic Punctuation:

PRCA

(degrees)
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Table A2. Cont.

WINDLASS TEST Positive/Negative

ARC HEIGHT INDEX Punctuation:

MAXIMUM PRONATION TEST Positive/Negative

ASA AXIS Lateralized /Neutral /Medialized

SUPINATION RESISTANCE TEST High/Moderate/Low

CHIPPAUX-SMIRAK INDEX (cm)
BEIGHTON SCALE Punctuation: Hyperlax/Normal

TYPE OF FOREFOOT Abduccido/Neutral/ Adducido

FOOTWEAR Heel level: Medial/Center/Lateral

PODOSCOPE Pronate/Supine/Neutral

PRONATION ANGLE (degrees)
SILFVERSKIOLD TEST (degrees)
NAVICULAR HEIGHT (mm)

PRESSURE PLATFORM

Maximum pressure zone:

Center of gravity

Gait progression line

Left Right

Load /weight percentage Ant: Post: Ant: Post:
Left: Dx:

REPORT EXERCISES AND RECOMMENDATIONS
Exercises to be performed:

1.  Tiptoe for 1 min.

2. Walk with the outer lateral edge of the foot for 1 min.

3. Stand on tiptoe, hold on for 2 s and go down 15 times.

4. Hold a tennis ball with your heels and stand on tiptoe without the ball falling, hold
2 s and go down. Perform 15 repetitions.

5. Take marbles or pens with your toes and try to put them in a bucket or change them

for 1 min.

6. Stand on a towel or paper and crumple it with your toes, make this gesture for a
minute.

7. Standing try to increase the arch of the foot making the greatest possible effort, do 15
repetitions.

8.  To finish, standing with a ball under the sole of the foot make pressures at different
points of the foot and perform stretching of the triceps sural with extended knee and
bent knee.

All exercises will be repeated twice each.

All these exercises will not structure the deformity and do not develop compensations in
other body segments. With them we are working all the intrinsic and extrinsic muscles of
the foot involved in children’s flatfoot. The rebalancing of this musculature will cause the
stabilizing function of the foot to develop, in addition to improving its correct activation
during dynamics.

Using the template:

1.  During the first week, the plantar orthoses should be implanted progressively, that is,
on the 1st day for two hours, on the 2nd day for 4 h and so on.
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2. Plantar orthoses are for daily use whenever the child is standing or walking, that is,

they must be worn every day for as many hours as possible.

They can be washed with soap and cold water.

Do not put them near a heat source, such as on top of a radiator.

5. If they cause discomfort or signs of inflammation, redness or blisters appear on their
skin, remove their child’s plantar orthoses and contact the clinic.

Ll

Footwear:

The use of correct footwear is of great importance and is considered as one more part
of the treatment of flatfoot, it is also considered as a trigger of flatfoot.

Avoid wearing shoes without any type of support type flip-flops or footwear that is
totally flat, without any sole.

An ideal footwear for children should have a rigid buttress, should not be small or too
large (should fit the index finger between the heel and the shoe), should also have a thick
sole (never heels) and should not be very rigid. Children’s shoes should carry any method
of adjustment such as laces or Velcro and care must be taken that they are not made of
synthetic material to allow perspiration.

Appendix D. Necessary Material and Budget

MATERIALS COST
Pressure platform, computer, stretcher, goniometer, scissors, vacuum, polisher, podoscope, printer, SPSS €0
package, pedigraph

Consumables: folios, pens, stretcher sheets, printer ink, gloves, masks, pedigraph ink 100 €
Elaboration 168 plantar orthoses: phenolic foams, plaster, polypropylene, EVA linings, glue 1680 €
Publication of the article in open access 2000 €
Presentation at congresses 700 €
TOTAL BUDGET 4480 €
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