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Introduction. Frailty is a common and complex condition in older adults, often associated with ageing and medication use, particularly polypharmacy. While these associations are frequently reported in the literature, their independent causal roles remain unclear due to confounding factors and limited interventional evidence.
Aim. To assess whether ageing and polypharmacy independently cause frailty progression, using the Bradford Hill Criteria for epidemiological causation.
Methods. A systematic review was conducted following PRISMA guidelines, searching MEDLINE, EMBASE, and CENTRAL without restrictions on date or study design. Studies were selected based on predefined inclusion criteria and assessed for quality using the Joanna Briggs Institute (JBI) critical appraisal tool. Where appropriate, meta-analyses were performed in RStudio, adjusting for minimum age and polypharmacy to reduce confounding bias. The Bradford Hill Criteria were then applied to evaluate independent causal relationships.
Results. Data from 105 moderate to high-quality studies were extracted and synthesized. Eight of the nine Bradford Hill principles supported a strong, independent causal link between ageing, polypharmacy, and frailty progression. Strength of association, consistency, biological gradient, temporality, experiment, plausibility, coherence, and analogy were all satisfied. Specificity was not fully met, as frailty is influenced by multiple factors beyond ageing and polypharmacy.
Discussion. This review provides strong evidence that both ageing and polypharmacy independently contribute to frailty progression. Despite the limited availability of randomised controlled trials in older populations, the Bradford Hill framework offers a robust method for evaluating causality. These findings highlight the importance of considering both age-related changes and medication burden in strategies to prevent or mitigate frailty, and they offer a foundation for future research and clinical interventions.
