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ABSTRACT

One of the most important structural abnormalities in the foot is the decrease in
the height of the medial longitudinal arch when bearing body weight, which causes deformity in the
ankle and its pronation. The present study aims to compare static balance, posture, and selected plantar
parameters in adolescent girls with ankle pronation and healthy peers.

METTTE This is quasi-experimental and causal-comparative study. Participants were 32 active
healthy adolescent girls and 32 adolescent girls with ankle pronation aged 14-17 years. The
NewVYork digital test was used to assess their posture. The Chippaux-Smirak index (CSI) was used
to evaluate their foot arch, and the navicular drop test was used to determine the amount of foot
pronation. Romberg test (with eyes closed) was used to assess their static balance. Kolmogorov
Smirnov test was used to check the normality of data distribution. Independent t-test was used to
compare selected plantar parameters and static balance of two groups, and Mann-Whitney U test
was used to compare the postural abnormalities of the two groups. The data analysis was done in
SPSS v. 22 software. The significance level was set at 0.05

[T Among postural abnormalities, the prevalence of forward head (1.1%), uneven shoulders (3.6%),
lordosis (8.3%), kyphosis (1.6%), knee varus (0.8%), knee valgus (0.12%), heel valgus (6.2%) and heel
varus (%1.2) were higher in girls with ankle pronation. There was significant difference between the
two groups in the navicular drop of dominant foot (P=0.00) and non-dominant foot (P=0.03), the CSI
of dominant foot (P=0.00) and non-dominant foot (P=0.03), and Romberg balance test score (P=0.00).
[T Adolescent girls with ankle pronation have more abnormalities compared to their healthy

Received: 09 Sep 2021 i peers. The mechanical changes in their posture increased the development of lordosis, heel valgus,
Accepted: 02 Oct 2021 navicular drop, and CSI, and reduced their balance in them.
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Introduction

he ankle joint is the last part of the lower-

limb chain which has an important role in

providing stability and movement. The

ankle joint, in comparison with the other

parts of the body, due to bearing the weight
and the reaction force, undergoes more structural devia-
tions. One of the most important structural deviations is
the decrease of arch height, which can cause flat foot and
pronation of ankle. In this deformity, the head of the ta-
lus and navicular bone rotates inward and downward and
the center of gravity shifts inward. Considering that the
weight of the upper limb is transferred through the spine
to the pelvic girdle and then to the feet, pronation of the
ankle can possibly cause other deformities such as inward
rotation of Tibia bones, knee valgus, and hallux valgus,
which increase the stress on proximal parts of metatarsus
and metatarsophalangeal joints.

The stability of the ankle joint is created by Talus tilt (in-
ward or outward rotation of the Talus on anterior-posterior
plane) and Talus shift (movement inward or outward).
Several studies have reported that, one of the primary rea-
sons for balance impairment is ankle abnormalities such
that people with ankle abnormalities have lower balance
ability compared to healthy individuals. In addition, they
have reported great differences between healthy people
and individuals with ankle abnormalities in medial lon-
gitudinal arch, heel width, toe width, foot length, plantar
indicators, and the time of reaching stability and suggest
that ankle abnormalities including flat foot are the factors
causing balance impairment and increase in ankle injuries.

Therefore, evaluating postural control ability in different
age groups can give useful information about their body
conditions. The present study aims to compare the static
balance, postural abnormalities, and selected plantar pa-
rameters of dominant and non-dominant feet in adolescent
girls with ankle pronation and their active healthy peers.

Materials and Methods

This is a quasi-experimental study with a cross-sectional
design. Participants were 32 active healthy adolescent
girls and 32 adolescent girls with ankle pronation aged
14-17 years. First, their body height and weight were mea-
sured. Then, their dominant and non-dominant foot were
determined using the fall test with eyes closed and the
Waterloo Footedness questionnaire. The New York digital
test was used to assess their posture in anterior, posterior
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and lateral planes. The Chippaux-Smirak Index (CSI) was
used to evaluate their foot arch, and the navicular drop test
was used to determine the amount of foot pronation. Rom-
berg test (with eyes closed) was used to assess their static
balance. Data analysis was done using independent t-test
and Mann-Whitney U test in SPSS software, version 23.
The significance level was set at 0.05.

Results

The results showed that among postural abnormalities,
the prevalence of forward head (1.1%), uneven shoulders
(3.6%), lordosis (8.3%), kyphosis (1.6%), knee varus
(0.8%), knee valgus (0.12%), heel valgus (6.2%) and heel
varus (%]1.2) were higher in girls with ankle pronation.
There was significant difference between the two groups
in the navicular drop of dominant foot (P=0.00) and non-
dominant foot (P=0.03), the CSI of dominant foot (P=
0.00) and non-dominant foot (P=0.03), and Romberg bal-
ance test score (P=0.00).

Conclusion

The adolescent girls with ankle pronation have more
postural abnormalities compared to their active healthy
peers. The mechanical changes in their posture increased
the development of lordosis, heel valgus, navicular drop,
and CSI, and reduced their balance. Furthermore, biome-
chanical changes due to ankle pronation can cause im-
proper distribution of plantar pressure and dysfunction in
lower limb muscles, because the anatomical structure of
the foot arch has a significant role in regulating and dis-
tributing pressure in the ankle joint and in other parts of
the body; therefore, the occurrence of plantar abnormali-
ties such as flat foot and ankle pronation have negative
effect on the posture and balance of girls.

Ethical Considerations

This study was approved by the Ethics Committee of
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