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Background: Early orthodontic treatment remains one of the most controversial topics in orthodontics, and its actual benefit on
long-term occlusal outcomes is still uncertain. Although some studies have suggested potential advantages for early intervention,
the available evidence remains limited and heterogeneous. The present study aimed to evaluate the robustness of the existing
evidence and assess the stability of previous meta-analytic findings regarding long-term Peer Assessment Rating (PAR) outcomes
following early orthodontic treatment.

Methods and Materials: Randomized controlled trials comparing early versus delayed orthodontic treatment were included.
The primary outcome was long-term PAR score. Random-effects meta-analysis with Hartung—Knapp-Sidik—Jonkman adjustment
was performed. In addition to conventional meta-analysis, cumulative meta-analysis, leave-one-out sensitivity analysis, and
influence diagnostics including Cook’s distance, DFBETAS, and studentized residuals were conducted. A 95% prediction interval
was also calculated.

Results: Four randomized controlled trials were included. The pooled effect showed no statistically significant difference between
early and delayed orthodontic treatment (SMD= 0.19; 95% CI: —0.52 to 0.91; p= 0.458). Substantial heterogeneity was observed
(I>= 79.37%). The 95% prediction interval ranged from —1.27 to 1.65, indicating considerable uncertainty regarding the likely
effect in future studies. Influence analyses also did not identify any study with disproportionate influence or clear outlier behavior.
Conclusions: Current evidence does not demonstrate a statistically significant long-term PAR benefit for early orthodontic
treatment. However, interpretation of these findings is limited by the small number of studies, substantial heterogeneity, and
imprecision of estimates. Clinical decisions should therefore be guided by individual patient characteristics and specific clinical
indications rather than expectation of PAR improvement alone.
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