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Background

Mental health challenges are a global concern, with resilience being a key developmental outcome for
children. Nature-based interventions (NBIs) represent a promising approach to improving mental
health by leveraging ecosystems [1]. However, no prior reviews have quantitatively synthesised the
effects of NBIs on resilience in children.

Objectives

This study systematically reviews and meta-analyses evidence on the effects of NBIs on children’s
resilience [2].

Methods

Following PRISMA guidelines, a systematic search was conducted across eight databases, including
CINAHL, Cochrane, Embase, Education Resources Information Centre, Medline, APA PsycArticles,
SPORTDiscus, and Web of Science, from inception to November 28, 2024. Eligible studies included
randomised controlled trials, controlled trials, and single-group pre-post studies reporting resilience
outcomes. Data was synthesised using random-effects meta-analyses, while non-quantitative findings
were summarised narratively.

Results

Thirteen articles comprising 15 studies with 2,571 participants (mean age: 15.57 years; 53% female)
were included. Meta-analysis revealed significant moderate-to-large short-term effects of NBIs on
children’s resilience (SMD: 0.64; 95% CI: 0.36—0.91; p < .001). Subgroup analysis demonstrated that
sailing had the largest effects (SMD: 0.70; 95% CI: 0.54-0.87; p < .001), followed by non-specific
recreational activities (SMD=0.42; 95% CI: 0.32 to 0.53; p<0.001; 12=0%), while wilderness
experiences were not significant.
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Implications

Sailing showed promise as an early observation in subgroup analysis and narrative synthesis. Future
research may consider community-based approaches that involve collaboration between community
organisations and disability advocates to co-design culturally relevant sailing programmes. These
programmes would seek to address the needs of children, including those with disabilities, and evaluate
their sustained effects on mental health and resilience.

Conclusions

This review presents preliminary evidence that NBIs can improve resilience in children and is the first
to quantitatively highlight sailing's potential as an NBI for this purpose. However, further high-quality
trials are needed to evaluate the long-term effects of sailing-based NBIs, especially for younger
children and those with disabilities. These findings reinforce sailing's transformative potential,
evolving from recreation to a community-driven, interdisciplinary pathway for inclusion and health in
para sports, addressing global mental health challenges.
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