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Purpose: Flatfoot is a prevalent musculoskeletal condition among children and adolescents, with the
medial longitudinal arch playing a vital role in maintaining proper body weight distribution across the
feet. This study aimed to evaluate the impact of custom-made orthotic insoles on pronation and weight
distribution in adolescent students diagnosed with flatfoot.

Methods: This applied research adopted a quasi-experimental design with a pre-test—post-test
framework for data collection. A total of 60 male adolescents aged 15-18 years from Kerman County,
diagnosed with flatfoot via the navicular drop test (>10 mm), were enrolled. Participants were randomly
assigned to either an experimental group (n=30), which used custom-made orthotic insoles, or a control
group (n=30) receiving no intervention. Prior to inclusion, all participants were evaluated by a physical
medicine specialist to ensure normal lower limb alignment, excluding those with evident skeletal
abnormalities such as genu varum, genu valgum, abnormal pelvic rotation, or limb length discrepancy.
Data were analyzed using Analysis of Covariance (ANCOVA) and Quade’s Nonparametric ANCOVA,
with statistical significance set at 5% (p < 0.05) using SPSS software (version 27).

Results: The results demonstrated a significant reduction in pronation in the experimental group after
eight weeks of using CNC-manufactured custom orthotic insoles compared to the control group
(p<0.001). However, no significant changes were observed in weight distribution between the right foot
(p=0.984) and the left foot (p=0.965).

Conclusion: CNC-manufactured custom orthotic insoles effectively reduced pronation in adolescents
with flatfoot. However, they did not significantly alter weight distribution between the feet. These
findings suggest that custom orthotic insoles may serve as an effective intervention for managing
pronation in individuals with flatfoot, though further research is needed to explore their impact on
weight distribution.
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