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ABSTRACT

Balance is an integral aspect of daily movement and a fundamental component of
human motor function, often compromised in individuals with skeletal abnormalities. This study aimed
to investigate the effects of six weeks of balance training using a balance board and Thera-band exercises
on static and dynamic balance in male students aged 9—-12 years with genu valgum.

[VETELE Thirty male students (mean age: 10.34+1.1 years; height: 137.83%6.41 cm; weight: 36.57+5.17
kg; BMI: 19.14+1.35 kg/m?) with no history of lower limb injuries were randomly assigned to three groups
(n=10 each): Balance board training, Thera-band exercises, and control. Static and dynamic balance were
assessed pre- and post-intervention using the stork balance stand test and star excursion balance test,
respectively. The deformity was diagnosed using inter-malleolar (IM) and inter-condylar (IC) distances,
with IM>3 cm indicating genu valgum. The intervention lasted six weeks, with three 60-minute sessions
per week. Data were analyzed using descriptive statistics, repeated measures ANOVA, ANCOVA, and
Bonferroni post hoc tests at a<0.05.

[EEE Post-intervention, both the balance board and Thera-band groups demonstrated significant
improvements in static balance compared to controls (P<0.05). Moreover, the balance board group
showed significantly greater gains in static balance than the Thera-band group (P<0.05). For dynamic
balance, both intervention groups exhibited significant increases in reach distances across all eight
directions relative to controls (P<0.05), with no significant difference observed between the two exercise
groups (P>0.05).

[@TEERY Both balance board training and Thera-band exercises effectively enhance static and
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Introduction

ostural control—the ability to maintain the

body’s position in space to ensure stability

and proper orientation—is essential for ef-

fective motor performance. Balance, defined

as the capacity to keep the body’s center of
mass within its base of support, depends on the integrated
function of sensory, muscular, and neural systems and is
critical for daily activities and sports performance. Al-
terations in joint alignment, particularly at the knee, can
disrupt balance and increase injury risk. The knee joint
plays a crucial role in weight bearing and movement dur-
ing both static and dynamic tasks.

Genu valgum, characterized by the medial approxima-
tion of the femoral condyles and lateral displacement of
the body’s line of gravity at the knee, leads to impaired
postural control and balance deficits, elevating the risk
of falls and musculoskeletal injury. This deformity com-
promises movement quality and athletic performance and
predisposes individuals to knee osteoarthritis. mechanical
imbalances caused by genu valgum affect lateral stability
under both static and dynamic conditions [10-14]. The
prevalence of genu valgum is notably high among chil-
dren aged 9 to 12 years.

Research has demonstrated that therapeutic exercises,
including Thera-band resistance training and balance ex-
ercises utilizing balance boards and balls, can improve
balance, lower limb alignment, muscle strength, and
neuromuscular control [9, 10, 12, 13, 17-19, 21-26, 30].
Given the high incidence of genu valgum in children and
the documented benefits of these exercise modalities,
this study aimed to compare the effects of balance board
training and Thera-band resistance exercises on static and
dynamic balance in boys aged 9 to 12 years with genu
valgum.

Methods

This applied quasi-experimental study employed a
pre-test-post-test design. Thirty male elementary school
students from Tonekabon City, Mazandaran Province, di-
agnosed with genu valgum (intermalleolar-intercondylar
distance >3 cm), normal BMI (18.5-25), and with no
history of surgery, fractures, neuromuscular disorders, or
other structural deformities, were recruited via targeted
sampling. Participants were randomly assigned to one of
three groups (n=10 each): Thera-band exercise, balance
exercise, or control. Static balance was measured using
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the stork balance stand test, while dynamic balance was
assessed with the star excursion balance test. The inter-
vention protocols lasted six weeks, with three 60-minute
sessions per week. The balance exercise group performed
progressively challenging exercises on balance boards and
balls. The Thera-band group engaged in resistance band
exercises (yellow and green bands), including stretching
of the hip adductors and tensor fasciae latae to enhance
flexibility and reduce tension, alongside strengthening of
the hip abductors, knee extensors, hip external rotators,
and foot invertors to improve knee stability and neuro-
muscular control. Data analysis was conducted using
repeated measures ANOVA, ANCOVA, and Bonferroni
post hoc tests via SPSS software, version 26, with signifi-
cance set at 0<0.05.

Results

Baseline demographic and anthropometric characteris-
tics (age, weight, height, BMI, lower limb length, and IM-
IC distance) showed no significant differences among the
groups. No significant changes in static or dynamic bal-
ance were observed in the control group between pre- and
post-tests. In contrast, both intervention groups exhibited
significant improvements in static and dynamic balance
measures following the six-week training.

The Thera-band group demonstrated the greatest gains
in dynamic balance in the posterior and medial directions,
with comparatively smaller improvements in the lateral
and anterolateral directions. The balance exercise group
showed the most pronounced improvements in the ante-
rior, medial, and posterior directions. ANCOVA results
confirmed significant differences between the control
and intervention groups in post-intervention balance out-
comes. Bonferroni post hoc analysis revealed significant
differences between the control group and both interven-
tion groups, but no significant difference was found be-
tween the balance and Thera-band groups.

Overall, both balance training and Thera-band exercises
effectively enhanced static and dynamic balance in boys
with genu valgum, with no definitive superiority of one
method over the other.

Conclusion

This study demonstrated that six weeks of balance board
training and Thera-band resistance exercises significantly
improve static and dynamic balance in male children aged
9 to 12 years with genu valgum. While balance training
showed a slightly greater effect on static balance, no sig-
nificant difference was found between the two interven-
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tions regarding dynamic balance improvements. These
findings align with previous research highlighting the im-
portance of neuromuscular training in managing postural
control deficits associated with genu valgum [30, 39, 45].
Limitations include the small sample size and limited en-
vironmental control, which should be addressed in future
studies to enhance generalizability. Both exercise modali-
ties are recommended as effective therapeutic strategies
to improve balance and functional stability in children
with genu valgum.
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