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Introduction

Podiatric pathology in children has been widely
described in European literature. Among the
pathologies studied in this population are dermal
alterations or superficial onychodystrophies [1-2],
forefoot alterations, such as hallux valgus [3], and
infectious alterations [4-5]. Several prevalence studies
of podiatric pathology and biomechanical studies in the
pediatric population have been carried out [6-8].
In the last 25 years, the overall progress in healthcare
worldwide has been remarkable, but not uniform.
Mortality and morbidity from common pathologies in
need of treatment continue to increase in the poorest
regions of the world, and the reduction of mortality and
disability depends, largely, on access to surgical care
[9].

In podiatry, as in other health disciplines, it is essential
to treat most conditions as early as possible; as the
prognosis will depend on how early, diagnosis and
treatment are made. Most of the disorders seen in
children's feet can be corrected, and the earlier
treatment is started, the more effective and faster it will
be, as the percentage of cartilage is greater [10].
Throughout history, there is a large literature on
podiatric pathology in the pediatric population, and it is
a common subject of study in the European Union [11].
However, the published literature on this subject is
very limited.
In order to obtain an overview of previous research
conducted in this continent, a search was conducted in
several databases to identify studies on the occurrence
or incidence rate of foot pathologies, as well as
research on biomechanical alterations or functionality
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Abstract

Purpose: Determine the prevalence of podiatric pathology in pediatric and adolescent populations with
disabilities in Morocco and its impact on their quality of life, considering age and sex. Matherial and
Methods: Observational prevalence study was conducted at the “Complexe Regionale des Personnes en
Situation d´Handicap” in Azrou, Morocco, included 102 pediatric and adolescent populations with
functional diversity. Podiatric conditions examined were first radius alterations(hallux valgus, limitus,
rigidus, extensus, flexus), finger deformities(claw, mallet, hammer toes), rearfoot alterations (Sever's
disease, Haglund deformity, Achilles tendon retraction), foot position (Foot Posture Index), structural
alterations(equine, talus, clubfoot), plantar footprint, and quality of life(Foot Health Status Questionnaire).
Results: The mean age was 8.5 years (40.2% females), with neurological disease being the most
common(53.1%). Flatfoot was most prevalent among children aged 1 to 4 years(75%). Hallux
valgus(18.4%) and claw toes(15.8%) were more common in the 10-19 years age group. Quality of life
scores were favorable in pain, functionality, and footwear domains, but lower in general foot health, with
no statistically significant differences by age or sex. Conclusion: Flatfoot is frequent in younger children,
whereas hallux valgus predominates in older adolescents and females. General foot health decreases in
older adolescents and males.

Keywords: Foot disorders, pediatric podiatry, functional disability, quality of life, Foot Health Status Questionnaire,
Foot Posture Index, Morocco.
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of the foot in the Moroccan pediatric population. As a
neighboring country of Spain and a bridge between
Europe and North Africa, the geographical proximity
of Morocco makes it a relevant context for comparison.
However, despite being only 14.4 km away at its
narrowest point, no studies on the subject were found.
The only available evidence consists of studies focused
on onychomycotic and diabetic foot pathology [12].
One of the persistent structural problems in Morocco is
the social exclusion of people with functional diversity.
This exclusion significantly contributes to the
inequalities and difficulties these individuals face in
Moroccan society, limiting their access to essential
opportunities and resources [13].
The International Classification of Functioning,
Disability and Health (ICF) [14] defines disability as a
generic term that encompasses impairments, activity
limitations and participation restrictions. Disability is
understood as the interaction between people with a
disease and personal and environmental factors.
It is estimated that some form of functional diversity
[14] affects more than one billion people, or 15% of the
world’s population.
From a podiatric point of view, it is difficult to
determine precisely whether the incidence and
prevalence of foot pathology is higher in individuals
with functional diversity. However, gaining a better
understanding of this relationship could facilitate a
more targeted and effective allocation of healthcare
resources. Identifying the magnitude of the problem
would allow for more specialized training of healthcare
professionals, the establishment of podiatric health
promotion and prevention programs by the relevant
health authorities, and the provision of valuable
guidance for future research efforts.
The objective of this study was to analyze podiatric
characteristics and foot health–related quality of life in
pediatric and adolescent populations in Morocco with
and without neurological disease, and to examine
whether neurological impairment is associated with
specific foot deformities or biomechanical alterations.

Materials and Methods

A descriptive observational study of prevalence was
conducted at the “Complexe Regionale des Personnes
en Situation d'Handicap” (CRPSH) located in the city
of Azrou. Morocco. This is a center specialized in
physical and cognitive therapy for pediatric and
adolescent populations with disabilities. Participants
were voluntarily recruited.
A total of 102 participants were enrolled between July
2020 and 2022. This sample size allowed us to estimate
the prevalence of podiatric pathology with a 95%
confidence level (α = 0.05) and a precision of ±10%,
accounting for an expected 5% loss.
Inclusion and exclusion criteria
The study population comprised all the pediatric and
adolescent populations between 1 and 19 years of age
who attended the CRPSH during the study period and

who gave their consent to participate in the study
(participants or legal guardians).
Participants with neurological conditions precluding
upright posture were excluded. All subjects were
contacted one week before data collection to explain
the study in detail and to sign the informed consent
form.

Variables studied

Participants were identified with a code, thus
maintaining the confidentiality of their personal data.
To obtain the necessary information for the study, a
clinical examination was conducted in unloading and
loading, in dynamic and static, to determine the
podiatric pathology. Additionally, a personal interview
with the patient or his or her legal representative was
carried out, along with a quality of life questionnaire
and a physical examination. Based on this, the
following variables were collected:
- Sociodemographic characteristics: age, sex.
- Anthropometric variables: weight, height, body

mass index (BMI), foot length, foot width,
respiratory diseases, neurological diseases (Down's
syndrome, autism, cerebral palsy, developmental
delay), biomechanical alterations.

- Podiatry pathology: first radius disorders (hallux
valgus according to the Manchester’s scale, hallux
limitus by Danamberg test [15], hallux rigidus,
hallux extensus. flexus), toe deformities (claw toe,
hammer toe, mallet toe), hindfoot disorders (Sever's
disease, Haglund's deformity, Achilles tendon
retraction), foot position according to the Foot
Posture Index (FPI) [16], structural disorders
(clubfoot, talus). The digital and metatarsal formula
of the foot was also collected.

- The remaining alterations were determined by
clinical diagnosis, which allows for a
comprehensive and detailed assessment of the
condition of the feet, crucial to properly identify the
various podiatric pathologies. This assessment
includes observation of symptoms, analysis of foot
biomechanics and collection of medical history,
providing a complete understanding of the patient's
podiatric health.

- The Foot Posture Index (FPI) [16] and the medial
arch were used to assess foot position. The latest
approved version of the FPI consists of six items,
each scored between -2 and +2. The foot posture
index includes palpation of the talus head, curvature
of the malleolus, calcaneus position, talonavicular
joint protrusion, medial arch height and congruence,
and forefoot abduction/adduction. All observations
were made with the subjects standing on both lower
limbs. Possible postures were noted as neutral,
pronated and supinated.

- The measurement of the degrees of inversion and
eversion of the calcaneus with respect to the ground
was determined; it is not necessary to define this
variable, as it will be quantified due to the number
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of authors who consider a hindfoot with more than
5° of valgus in relaxed loading to be pathological.

- Structural alterations of the foot were also recorded.
all following a clinical diagnosis (clubfoot. talus
and clubfoot).

- Quality of life: assessed using the Foot Health
Status Questionnaire (FHSQ) [17].

The Foot Health Status Questionnaire (FHSQ) [17] was
used to determine quality of life. This questionnaire
presents 13 questions on a Likert scale including four
dimensions related to foot health: pain (4 questions),
foot function (4 questions), footwear (3 questions) and
general foot health (2 questions). A score from 0 to 100
is obtained for each of the domains. Zero represents the
worst state of foot health and 100 the best possible
state of health.

Ethical-legal aspects

The ethical standards for the evaluation of
epidemiological studies and biomedical research
involving human subjects were followed. Additionally,
the information regarding the identification of the
participants was kept, confidential to ensure that their
identities could not be revealed or disclosed, in
accordance with the provisions of the Organic Law on
Protection of Personal Data. The Institutional Ethics
Committee has approved the study (code
UCV/2019/2020/090).

Statistical analysis

An exploratory analysis of the data was carried out.
Quantitative variables are described using measures of
central tendency (mean and median) and measures of
dispersion (standard deviation and minimum and
maximum values), while the qualitative variables are
expressed as absolute and relative frequencies with
their corresponding 95% confidence intervals (95% CI).
In the bivariate analysis, parametric tests (T-Student or
ANOVA) or non-parametric tests (Mann-Whitney or
Kruskall-Wallis U) were used to compare mean values

in the event that the variables do not follow a normal
distribution (Kolmogorov-Smirnov test). Differences in
footprint and podological pathology prevalence
between age and gender groups were estimated using
chi-squared or Fisher's exact statistics.
Two-tailed statistical tests were used, with p values
<0.05 considered statistically significant. Statistical
analysis was performed using SPSS v28.0 statistical
software.

Results

General characteristics of the studied population
A total of 102 children and adolescent were included in
the study, with a mean age of 8.5 ± 4.1 years. Fifty
percent were older than 8 years, and there were a slight
predominance of males (59.8%). Forty-three point one
percent (43.1%) of cases were found with neurological
disease, the most prevalent being cerebral palsy (29.5%)
and Down syndrome (20.5%). (Table I) According to
the metatarsal formula, around 75% were classified as
Index plus minus in both feet, and more than 50% had
the Egyptian foot following the criteria of the digital
formula (Table II). A flat footprint was observed in at
least one out of every three records, both in the right
and left foot (38.8% and 33.7% respectively).
Regarding podiatric pathologies, the most frequent
were Achilles tendon retraction (13.9%) and metatarsal
adduct (12.9%), followed by clubfoot (9.2).
In the FHSQ questionnaire on quality of life related to
the foot, scores close to 100 were obtained in the
domains that refer to pain, functionality and footwear,
revealing absence of pain, good functionality and ease
of obtaining footwear. The lowest average score was in
'General state of health of the foot,' indicating that
health perception is the main concern when
respondents view their foot health negatively (77.7 ±
33.5). It should be noted that around 5% said they had
severe limitations, difficulty finding footwear and poor
foot health (scores 0 in the three domains of the
questionnaire), while no records indicated extreme
pain.

Table I. Characteristics of the sample (n=102)
Mean±SD Median Range

Age (years) 8.5± 4.1 8.0 2-19
Weight (kg) 32.1±17.8 26.5 8-76
Height (cm) 129.5±28.7 129.7 70-197
BMI (Kg/m2) 17.5±4.3 16.6 10.4-31.6
Length of the LE
Right foot (cm) 18.6±4.3 18.0 7-30
Left foot (cm) 17.9±4.8 17.0 2-27
Width of the LE
Right foot (cm) 8.5±3.2 8.0 5-29
Left foot (cm) 8.0±1.8 8.0 5-17

n (%) 95% CI
Age
1-4 years 23 (22.5) 13.9-31.1
5-9 years 40 (39.2) 29.2-49.2
10-19 years 39 (38.2) 28.3-48.1

Sex
Man 61 (59.8) 49.8-69.8
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Woman 41 (40.2) 30.2-50.2
Comorbidity:
Respiratory Disease 1(1.0) 0.0-5.3
Neurological Disease 44 (43.1) 33.0-53.2
Cerebral Palsy 13 (29.5) 5.8-19.7
Down Syndrome 9 (20.5) 2.8-14.8
Developmental delay 7 (15.9) 1.5-12.3
Autism 4 (9.1) 1.1-9.7

Neurological Disease (type)
Neurological Motor 32 (72.7) 58.4-84.1
Developmental Disorder 12 (27.3) 15.9-41.6

Biomechanical alterations 4 (3.9) 1.1-9.7
Vertical Astragalus 2 (50.0) 0.2-6.9
Leg amputation 1 (25.0) 0.0-5.3
Hip Dysplasia 1 (25.0) 0.0-5.3

BMI: Body Mass Index; LE: Lower extremities

Table II. Podological characteristics and foot-related and generic quality of life of the sample.
FHSQ questionnaire: Mean±SD Median Range

Foot pain 91.2±15.9 100.0 25-100
Foot function 86.5±26.8 100.0 0-100
Footwear 87.6±27.8 100 0-100
General health of the foot 77.7±33.5 100 0-100

n (%) 95% CI
Metatarsal formula RF
Index plus minus 77(76.2) 66.6-84.3
Index plus 8(7.9) 2.1-13.5
Index minus 16(15.8) 8.1-23.2
Metatarsal formula LF
Index plus minus 75(74.3) 64.5-82.6
Index plus 8(7.9) 2.1-13.5
Index minus 18(17.8) 9.8-25.5
Digital Formula RF
Square 25(24.8) 15.7-33.3
Greek 22(21.8) 13.1-30.0
Egyptian 54(53.5) 42.7-63.1
Digital Formula LF
Square 23(22.5) 13.9-31.1
Greek 27(26.5) 17.4-35.5
Egyptian 52(51.0) 40.8-61.2
Footprint RF
Normal 52(61.2) 40.8-61.2
Flat 33(38.8) 22.8-41.9
Footprint LF
Normal 57(66.3) 45.7-66.0
Flat 29(33.7) 19.2-37.7
RPCS RF
Normal 40(45.5) 29.2-49.2
Pronate 40(45.5) 29.2-49.2
Supine 8(9.1) 2.1-13.5
RPCS LF
Normal 40(46.0) 29.2-49.2
Pronate 40(46.0) 29.2-49.2
Supine 7(8.0) 1.5-12.2
Patology:
HV 9(8.9) 2.8-14.8
HE 1(1.0) 0.0-5.3
HL 6(5.9) 0.8-10.9
Claw fingers 7(6.9) 1.5-12.2
Infraductus 5(5.0) 1.6-11.1
Supraductus 5(5.0) 1.6-11.1
Metatarsus aductus 13(12.9) 5.8-19.7
Achilles Tendon Retraction 30(29.4) 21.2-38.7
Talo foot 3(3.4) 0.6-8.3
Clubfoot 1(1.1) 0.0-5.3
Equine foot 29(28.4) 20.4-37.8
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Position of the foot:
Rearfoot varus 7(6.9) 1.5-12.2
Rearfoot valgo 20(19.6) 11.4-27.8
Gate:
Tiptoe walking 9(10.3) 2.8-14.8
Adduction 9(10.3) 2.8-14.8
Abduction 7(8.0) 1.5-12.2

FHSQ: Foot Health status questionnaire; RF: Right foot; LF: Left foot; HV: Hallux valgus; HE: Hallux extensus; HL: Hallux limitus;
RPCS: Relaxed position of the calcaneous in support

Results according to age and sex

Regarding the podiatric characteristics according to the
age group (table III), a high prevalence of flat footprint
was observed in the youngest (1-4 years) and a greater
presence of pathologies such as the retraction of the
Achilles tendon and the equine foot (31, 7% and 25.7%
respectively). Among adolescents (10-19 years), an

increase in alterations was observed, with a
predominance of Hallux Valgus (18.4%), claw toes
(15.8%) and retraction of the Achilles tendon (13.2%)
(Figure 1). Regarding the quality of life assessed by the
FHSQ, marginally lower scores were observed, in all
domains among adolescents (10-19 years), although
this trend is not statistically significant.

Table III. Podological characteristics of the sample according to age.

FHSQ questionnaire: 1-4 years 5-9 years 10-19 years pMean±SD Mean±SD Mean±SD
Foot pain 93.4±12.7 92.3±13.9 88.8±19.4 0.743
Foot function 87.2±26.2 89.6±23.6 82.8±30.6 0.590
Footwear 88.7±23.6 88.5±27.1 86.1±31.3 0.998
General health of the foot 81.8±34.7 80.3±29.8 72.6±36.9 0.512

n (%) n (%) n (%) p
Footprint RF 0.003
Normal 4(25) 21(63.6) 27(75)
Flat: 12(75) 12(36.4) 9(25)
Flat Grade I 6(37.5) 3(9.1) 5(13.9)
Grade II 0 4(12.1) 2(5.6)
Grade III 5(31.3) 4(12.1) 1(2.8)
Grade IV 1(6.3) 1(3.0) 1(2.8)
Footprint LF 0.001
Normal 5(31.3) 22(64.7) 30(83.3)
Flat: 11(68.8) 12(35.3) 6(16.7)
Flat Grade I 5(31.3) 3(8.8) 4(11.1)
Grade II 0 4(11.8) 1(2.8)
Grade III 5(31.3) 4(11.8) 1(2.8)
Grade IV 1(6.3) 1(2.9) 0
RPCS RF 0.426
Normal 4(25.0) 18(52.9%) 18(47.4)
Pronate 10(62.5) 14(41.2) 16(42.1)
Supine 2(12.5) 2(5.9) 4(10.5)
RPCS LF 0.147
Normal 6(37.5) 20(58.8) 14(37.8)
Pronate 8(50.0) 14(41.2) 18(48.6)
Supine 2(12.5) 0 5(13.5)
Patology:
HV 0 2(5.0) 7(18.4) 0.027
HE 1(4.3) 0 0 0.180
HL 0 2(5.0) 4(10.5) 0.229
Claw fingers 0 1(2.5) 6(15.8) 0.023
Infraductus 1(4.3) 1(2.5) 3(7.9) 0.541
Supraductus 1(4.3) 2(5.0) 2(5.3) 0.987
Metatarsus aductus 3(13.0) 6(15.0) 4(10.5) 0.840
Achilles Tendon Retraction 10(43.5) 9(22.5) 11(28.2) 0.208
Talo foot 1(6.7) 1(2.9) 1(2.6) 0.752
Clubfoot 0 1(2.9) 0 0.465
Equine foot 12(52.2) 8(20.0) 9(23.1) 0.016
Position of the foot:
Rearfoot varus 2(8.7) 1(2.5) 4(10.5) 0.352
Rearfoot valgo 6(26.1) 10(25.0) 4(10.3) 0.173

FHSQ: Foot Health status
questionnaire; RF: Right
foot; LF: Left foot; HV:
Hallux valgus; HE: Hallux
extensus; HL: Hallux
limitus; RPCS: Relaxed
position of the calcaneous
in support
*p-values corresponding to
the differences between the
three age groups
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Figure 1. Distribution of the main podiatric disorders according to age range

Table IV shows that no significant differences were
found between the groups with and without
neurological disease in terms of age, sex, or the
presence of biomechanical alterations. The FHSQ
scores were similar in all dimensions, with no
statistically significant differences. In the podiatric
findings, most deformities showed a comparable
distribution between groups. However, people with
neurological disease more frequently presented
with:Rearfoot varus, more frequent in the group with

neurological disease (15.6% vs. 4.3%; p=0.048), with
an OR of 2.4. Achilles tendon retraction, significantly
higher in the group with neurological disease (59.4%
vs. 15.7%; p<0.001), with an OR of 4 (CI 1.6-9.9).Talo
foot, more common in subjects with neurological
disease (18.8% vs. 4.3%; p=0.017), with an OR of 5.3.
Clubfoot, also more frequent in the group with
neurological disease (50% vs. 18.6%; p=0.001), with
an OR of 4.5 (CI 1.8–11.5).No relevant differences
were observed in the rest of the alterations evaluated.

Table IV. Comparison of podiatric characteristics and foot health scores according to the presence of neurological disease
Without neurological

disease (n=58)
With neurological
disease (n=44) p OR (CI 95%)

Age group, n (%) 0.938
1–4 years 13 (22.4) 10 (22.7) 1
5–9 years 22 (37.9) 18 (40.9) 1.1 (0.4-3)
10–19 years 23 (39.7) 16 (36.4) 0.9 (0.3-2.6)
Sex, n (%) 0.780
Female 24 (41.4) 17 (38.6) 1
Male 34 (58.6) 27 (61.4) 1.1 (0.5-2.5)
Biomechanical alterations, n (%) 0.076
No 54 (93.1) 44 (100) -
Yes 4 (6.9) 0 (0) -
FHSQ Scores (Mean ± SD)
Foot pain 92.13 ± 15.42 89.97 ± 16.85 0.547 1 (0.9-1)
Foot function 86.07 ± 26.62 87.17 ± 27.65 0.798 1 (0.9-1)
Footwear 90.95 ± 22.80 82.68 ± 33.86 0.174 1 (0.9-1)
General foot health 80.60 ± 32.54 73.36 ± 35.02 0.232 1 (0.9-1)
Podological findings, n (%)
Hallux valgus 7 (10.0) 2 (6.5) 0.564 0.4 (0.1-1.8)
Hallux extensus 1 (1.4) 0 (0) 0.504 -
Hallux limitus 5 (7.1) 1 (3.2) 0.442 0.3 (0-2.2)
Claw toes 7 (10.0) 0 (0) 0.068 0.5 (0.1-2.8)
Infraductus toes 4 (5.7) 1 (3.2) 0.595 0.89 (0.1-5.6)
Supraductus toes 3 (4.3) 2 (6.5) 0.643 0.9 (0.1-5.6)
Metatarsus adductus 8 (11.4) 5 (16.1) 0.515 1.2 (0.4-3.8)
Rearfoot varus 3 (4.3) 5 (15.6) 0.048 2.4 (0.5-10.4)
Rearfoot valgus 14 (20.0) 6 (18.8) 0.883 1.8 (0.7-4.9)
Achilles tendon retraction 11 (15.7) 19 (59.4) <0.001 4 (1.6-9.9)
Talo foot 3 (4.3) 6 (18.8) 0.017 5.3 (1-26.9)
Equinus foot 13 (18.6) 16 (50.0) 0.001 4,5 (1,8-11,5)
Flatfoot 23 (34.8) 11 (50.0) 0.206 1,8 (0,7-4,3)

FHSQ: Foot Health status questionnaire.
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Discussion

The aim of this study was to identify the most common
podiatric pathologies in pediatric and adolescent
populations with functional diversity in Morocco. To
our knowledge, this is the first study to analyze foot-
related health and quality of life in a similar population
in this country. The results show a relatively high
prevalence of foot abnormalities, with one in four
children having a flat foot and a moderately impaired
perception of their general foot health. Differences
were found between age groups, with Achilles tendon
retraction being more common in children aged 1-4
years, and hallux valgus and claw toe prevalence
exceeding 15% in the 10-19-year age group. On the
other hand, no relevant differences were found between
sexes.

Podiatric pathologies

The causes of podiatric pathologies in childhood can be
motivated, among others, by genetic factors, by a bad
position of the baby in the uterus or by the type of
footprint or the type of foot. In this study, we found
that Achilles tendon retraction was one of the most
frequent alterations, appearing in any age group,
although with a higher incidence among children aged
1 to 9 years (31.7% vs. 13. 2%). The type of plantar
footprint may motivate this since the incidence of flat
feet was higher in younger children, motivated by the
development of the plantar arch, which does not end
until four years of age; hence, the younger patients
have a higher incidence of flat feet and therefore a
higher incidence of Achilles tendon retraction [18].
We have also found the existence of Hallux Valgus and
claw toes in the adolescent population (18.4% and
15.8% respectively). Previous studies have shown that
depending on the type of foot, certain alterations or
pathologies are more frequent. Thus, according to
Viladot. [19] the Egyptian foot is the one most exposed
to injury, since it is overloaded with footwear and
predisposes to the appearance of Hallux abductus
valgus and Hallux rigidus. Thus, Pico et al. observed
that mallet toes and claw toes were more frequent in
Egyptian feet [20].These results are consistent with
those obtained, since most of the population studied
had an Egyptian foot and hence the presence of Hallux
Valgus and claw toes has a higher incidence. Another
cause of the presence of Hallux Valgus is having an
associated metatarsal abduct [21] in this sense, the
incidence in adolescents was only 10.5% and lower
than in younger ages. Other frequent pathologies have
been the clubfoot and the metatarsal adduct. The causes
of the first are multifactorial, it may be due to a poor
positioning in the uterus or due to neurogenic factors
such as spina bifida. In any case, this type of pathology
is usually more frequent in men than in women [22],
which correspond to the results we have obtained
where the incidence in boys versus girls was 9.8% vs.
8.1%. As for the metatarsal adduct, it is very common

in newborns and seems to be caused by the pressure
and positioning of the fetus in the uterus [23] being of
great importance early diagnosis and treatment for its
correction. In our sample. It is observed that the highest
incidence of this pathology is in the age range between
5 and 9 years (15%). which may be due to the lack of
adequate treatment since the study was carried out in a
disadvantaged population both socially and
economically.
Foot-related quality of life
In our study, the lowest FHSQ scores were found in
older patients (10-19 years), probably due to foot
development. After the age of 12 years, the foot
reaches its final length, becoming less flexible, which
can lead to more pain, worse function and poorer
quality of life. Beyond the age of ten, there is a danger
of decompensation of the deformity, as well as
increased stiffness. Only a minority of children develop
any pain (<2%) [24].
In terms of gender, we see that, in general, males have
worse scores in each of the domains of the
questionnaire and this is probably due to the fact that,
in the study sample, males are the oldest in age.

Study biases

The results of the study should be interpreted taking
into account possible biases. First of all, there may be
selection biases resulting from the inclusion criteria
established, the way the sample was selected and the
local nature of the study. Patients attending the
“Complexe Regionale des Personnes en Situation
d’Handicap”, in relation to other pediatric and
adolescent populations with functional diversity, come
from families with more favorable socioeconomic
circumstances. The population living in the more rural
areas in a situation of social exclusion or of scarce
resources, associated with greater comorbidity, cannot
travel to the urban areas where the hospitals are located.
Likewise, the poor podiatric culture may be different
between the two areas, which may lead to differences
in attendance at podiatric centers. The absence of
similar studies in analogous pediatric populations
corresponding to the same geographic region also
makes it difficult to assess the external validity of the
results. On the other hand, there may be information
biases derived from the way in which the data were
obtained, since a single observer clinically diagnosed
the pathologies. We have tried to minimize these biases,
as far as possible, by using validated questionnaires,
calibrated instruments, training the observers and
repeating the measurements in case of doubt.
Finally, the existence of possible confounding biases
cannot be ruled out in relation to the analysis of
differences by age or sex. However, the small sample
size of the study does not allow multivariate analysis to
adjust for the effect of third variables. Future studies in
larger populations with a similar profile will be
necessary to contrast the results obtained.
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Conclusion

This study presents the first epidemiological data on
the prevalence of podiatric pathologies among pediatric
and adolescent populations with functional diversity in
Morocco. In addition to a high prevalence of flat feet,
the most frequent podiatric conditions identified were
Achilles tendon retraction and metatarsus adductus.
Both Achilles tendon retraction and metatarsus
adductus were predominant across all age groups,
while Hallux Valgus became more prevalent among
older adolescents and females.
Participants reported generally a favorable foot health–
related quality of life according to the FHSQ
questionnaire, with the highest scores in the pain and
footwear domains and the lowest in general foot health.
Perceived foot-related quality of life slightly decreased
in older adolescents and males, who showed lower
scores across FHSQ domains.
These findings suggest that specific podiatric
deformities, particularly Achilles tendon retraction and
metatarsus adductus, may influence foot health–related
quality of life in pediatric and adolescent populations
with functional diversity, highlighting the importance
of early screening and intervention.

Implications for Rehabilitation

- Regular foot health assessment should be integrated into
rehabilitation programs for children and adolescents
with disabilities, as podiatric conditions such as flatfoot,
hallux valgus, and toe deformities are frequent and may
impact mobility and comfort.

- Early detection of foot deformities allows timely
orthotic or therapeutic interventions that can prevent
functional deterioration and improve participation in
daily activities.

- Multidisciplinary collaboration among podiatrists,
physiotherapists, and rehabilitation specialists is
essential to address biomechanical alterations and
optimize overall functional outcomes.

- The use of standardized assessment tools such as the
Foot Posture Index and Foot Health Status
Questionnaire may help monitor progress and guide
individualized care plans.

Study Contributions

- Provides the first epidemiological evidence on podiatric
pathology in Moroccan pediatric and adolescent
populations with functional diversity.

- Highlights the association between neurological
impairment and specific foot deformities, such as
Achilles tendon retraction and metatarsus adductus.

- Demonstrates that foot health–related quality of life
remains generally good, but tends to decline with age
and among males.

- Emphasizes the need for early podiatric evaluation and
targeted preventive strategies to improve mobility and
quality of life in this population.
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