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Introduction: Sex hormone alterations, such as estrogen deficiency or testosterone excess, significantly disrupt cardiometabolic health in women, increasing their risk of cardiovascular disease (CVD). While dietary fibre and its microbial by-products, short-chain fatty acids (SCFAs), are known to support cardiovascular health, it remains unclear whether these benefits extend to women with an altered sex hormone profile.

Aims: To investigate whether dietary fibre intake, measured via plasma acetate—the most abundant SCFA—is associated with improved cardiovascular health in women with an altered sex hormone profile.

Methods: This cohort study analysed data from 89,188 and 123,576 female participants in the UK Biobank, recruited between 2006 and 2010. Analyses focused on plasma-free testosterone levels and early menopause (menopause<45 years: surrogate for estrogen deficiency), with up to 10 years of follow-up.

Results: Overall, acetate were associated with lower systolic blood pressure (SBP), diastolic BP (DBP) and 10-year major cardiovascular events (MACE) incidence in females. A significant interaction was observed between plasma acetate and free testosterone on SBP (β=6.94×10⁻⁴; 95% CI, 8.04×10⁻⁵ to 8.60×10⁻⁴; P=0.018). Around 16 pmol/L of free testosterone halved the effect of acetate on SBP. Mediation analysis revealed that central obesity (waist-hip ratio) and inflammation (C-reactive protein) partially mediated this interaction. Moreover, in women with free testosterone levels below the median, elevated acetate levels (15.14μmol/L) were associated with a significantly lower 10-year MACE risk (HR=0.83; P=0.026). Elevated acetate levels also attenuate the increased MACE risk associated with early menopause (early-menopause vs non-early menopause: HR=0.72; P=0.199) relative to those with below-median acetate (early-menopause vs non-early menopause: HR=4.58; P=0.006). 
Discussion. Higher plasma acetate levels were associated with lower BP and reduced cardiovascular risk in women, particularly those with lower free testosterone or early menopause. These findings highlight the importance of individual hormonal profiles when considering CVD prevention strategies such as dietary fibre supplementation.

