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oS ~ ABSTRACT

musculoskeletal disorders cause the loss of beauty and decrease the mechanical performance

: ofindividuals. The functions of the steps on the floor are the attraction and distribution of forces and the

Article Info: provision of the body’s stability. The study aimed to compare arch index, weight distribution, balance,
: and selected musculoskeletal disorders in active and non-active adolescents.

[YEETEEE The sample consisted of 50 teenagers (28 active and 22 no actives) who were randomly target-

¢ ed. The subjects demographics included the non-active adolescence with Mean+SD of Age: 12.46+1.10,

Available Online: 010ec2020 : \jean+SD of Height: 157.69+8.48 cm, and MeanSD of Weight: 46.65+8.45; the active group with

© MeantSD of Age: 12.26+1.13, Mean+SD of Height: 153.91+10.09, and with MeanSD of Weight:

44.52+7.76. For statistical analysis of data, K-S test for normal distribution of data and used t-test to

compare the two groups of active and non-active and U Mann—Whitney at the significance level of 0.05.

[(PBYME The descriptive findings indicate that the mean musculoskeletal system in adolescences is more

active than active. The independent t-test for comparing the balance performance among the active and

non-active groups showed a significant correlation (P=0.04). Still, there was no significant difference in
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Arch index, Balance Musculoskeletal diseases play a critical role in the mechanical function of individuals. The
musculoskeletal, posture and balance performance in the active group was better than in non-active adolescences. Still,
Adolescences, Active | no difference was observed between the foot index and weight distribution in active and non-active
and Non-active © juveniles. More complex research is needed to test this hypothesis.
Extended Abstract of this period. At this stage of puberty, a person’s skeletal
condition is affected for various reasons, which can also
1. Introduction affect the person’s balance somehow. Musculoskeletal
abnormalities affect posture and stability. Maintaining
dolescence is defined as the period of devel- balance and postural control is one of the essential tasks
opmental processes of transition from child- of the human locomotor system. From a biomechanical
hood to adulthood. One of the aspects of point of view, the foot is a functional unit that aims to
adolescence is the physical and psychologi- maintain body weight and provide leverage to move for-
cal changes of puberty from the beginning ward when walking and running.
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Biomechanical changes in the base of support and disrup-
tion of different information of any joint or structure located
along the lower extremity motor chain can affect postural
control strategy [1]. Despite their small surface area, the
soles play an important role in maintaining the body’s bal-
ance. The anatomical structure of transverse, internal lon-
gitudinal, and external longitudinal arches cause the for-
mation of stable operations and the production of force to
move the body forward in all human activities [2].

Due to the determining role of balance factor in the pro-
cess of growth and motor development in childhood and
adolescence, the effect of deformity or structural deformi-
ties of the foot on maintaining body balance during this pe-
riod has not been studied by researchers. Since providing
treatment and correction programs for plantar deformities
in childhood and adolescence is more effective, it is more
important to address this issue. This study aimed to com-
pare the ‘plantar arch index’, ‘weight distribution’, ‘equi-
librium performance’, and selected ‘musculoskeletal disor-
ders’ in the active and non-active adolescents.

2. Materials and Methods

This is a quasi-experimental and descriptive study. The
statistical population consisted of adolescents in Tehran
City who were randomly selected. The statistical sample in-
cluded 50 persons with the age range of 11-14 years, among
which 25 subjects with the Mean+SD age of 12.46+1.10
years, the Mean+SD height of 157.69+8.48 cm, and the
Mean+SD weight of 46.65+8.45 kg were located in the
“non-active” group, and 25 others with Mean+SD age of
12.26+1.13 years, the MeantSD height of 153.91+10.09
cm, and the Mean+SD weight of 44.52+7.76 kg were lo-
cated in the “active” group.

To evaluate the normality of data distribution, the Kol-
mogorov-Smirnov test was used. Spearman’s correlation
and Mann—Whitney U test were used to assess the rela-
tionships between variables at a significance level of 0.05.
All subjects were healthy at the time of the study, and they
completed a personal satisfaction questionnaire to partici-
pate in the study. The test procedure was described in detail
for each subject. Subjects’ skeletal abnormalities were first
assessed manually by the New York test. Based on this test
and using the visual method using a checkerboard, different
parts of the body were evaluated, and then the results were
recorded in a particular table.

To evaluate the feet’ soles, first, the observational method

was used. Using the American-made 3BODY VIEW foot
scanner, the subjects’ type of complication and INDEX
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were determined. Also, to measure the dynamic balance, an
ENC device made by “Danesh Salar Iranian Co”. was used.

3. Results

The independent t-test revealed that the two groups had a
significant difference in equilibrium performance (P=0.04),
but there was no significant difference in weight distribu-
tion parameters. Also, the Mann-Whitney test results did
not reveal a significant difference between the two groups
in the variables of the ‘plantar arch index’ and ‘musculo-
skeletal abnormalities’ (P<0.05).

As you can see in Table 1, the dynamic balance had
a significant difference (P=0.04) only in the “forward
head” complication of the “non-active” group. “Prona-
tion” anomaly had a positive correlation with “forward
head” complication, and a significant level (P=0.03) was
observed, but “supination” anomaly was negatively cor-
related with “forward head” complication in the “active”
group and positively correlated with the “non-active”
group; however, no significant level was observed.

The arch of the sole of the foot with dynamic balance and
weight distribution on the left foot, supination and varus
has a negative correlation in the active group; Also in the
inactive group, this negative correlation is observed only in
the weight distribution on the left foot and supination. Be-
sides, there was a significant difference between the “plan-
tar arch index” with “active” group “pronation” (P=0.01)
and “active” group “varus” (P=0.05) and “active” group
“valgus” (P=0.05) as well as “non-active” group “prona-
tion” (P=0.01). “Dynamic balance” in the “active” group
had a negative correlation in “weight distribution” on the

right foot, “pronation,” “varus,” and “valgus”.

“Kyphosis” negatively correlated with other lower limb
abnormalities, but no significant difference was observed.
The correlation between “varus” and “valgus” was also
negative in both “active” and “non-active” groups, with
only a significant difference in the “active” group (P=0.00).

4. Discussion and Conclusion

The ability to maintain postural control is an essential fac-
tor in performing many daily activities. Motor skills play a
significant role in children’s learning and provide a basis for
developing other critical understandings such as academic
and social skills. As a result, any disruption in the motor
skills process can lead to weakness and difficulty in aca-
demic, social, individual, and learning skills in adolescents.
The results of this study revealed that in the variables of
“plantar arch index” with selected upper limb abnormali-
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Table 1. Spearman correlation coefficient between “plantar arch index”, “weight distribution”, “balance function”, and “selected musculo-
skeletal abnormalities” variables in active and non-active adolescents (significance level)

Variables Groups Weight Distribution (right) Pronation Supination  Varus Valgus Kyphosis  Forward Head
0.14 0.50 -0.28 -0.40 0.40 0.01 0.09
Active
0.52 0.01* 0.18 0.05* 0.05* 0.96 0.68
Plantar arch
index 0.01 0.54 -0.14 0.11 0.22 0.03 0.11
Non-active
0.98 0.01* 0.53 0.62 0.32 0.88 0.63
-0.13 -0.27 0.02 -0.05 -0.15 -0.35 0.11
Active
. 0.55 0.19 0.91 0.80 0.48 0.08 0.60
Dynamic
Lelope 0.07 0.29 022 0.06 025 -0.30 0.43
Non-active
0.74 0.18 0.31 0.80 0.26 0.16 0.04*
-1.00 -0.08 0.21 0.13 0.02 0.00
Active -
Weight 0.00* 0.70 0.31 0.54 0.91 1.00
distribution
(left) 0.02 0.17 0.12 0.32 0.17
Non-active -1.00 -—-
0.91 0.43 0.58 0.14 0.44
0.05 0.34 -0.34 0.25 0.33 -0.50 -0.02
Active
0.80 0.10 0.09 0.22 0.11 0.01* 0.92
Lordosis
-0.02 -0.10 0.11 0.16 -0.13 -0.29 0.27
Non-active
0.92 0.65 0.62 0.47 0.57 0.17 0.21
-0.69 -0.08 0.25 0.27
Active - 1.00 -
0.00* 0.69 0.23 0.19
Pronation
-0.41 0.15 0.37 0.45
Non-active - 1.00 -
0.06 0.50 0.09 0.03*
0.55 -0.04
Active - - 1.00 -
0.00* 0.87
Varus
-0.38 0.32
Non-active = = 1.00 ==
0.08 0.15
Journal of

* Significant difference (P<0.05).

ties, no difference was observed between the “active” and
“non-active” groups.

“Lordosis” had a negative correlation with other upper
limb abnormalities in the “active” group. The “plantar arch
index” with “dynamic balance” and “weight distribution”
on “supination” and “varus” had a negative correlation in
the “active” group. Still, in the “non-active” group, this neg-

Sport Biomechanics

ative correlation was observed only in the “weight distribu-
tion” on the “supination”. “Kyphosis” was also negatively
correlated with other lower limb abnormalities.

This study revealed the difference between dynamic bal-
ance and musculoskeletal abnormalities in active and non-
active adolescents. However, many factors affect the ankle’s
posture and structure during activity and balance function,
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causing impaired balance, decreased stability, the preva-
lence of skeletal abnormalities, and reduced performance.
To test these hypotheses requires more extensive research
with more sophisticated equipment.
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9. Body Mass Index (BMI)
10. Body Fat (BF)
11. Waist-Hip Ratio (WRH)
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