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Section 2 – Project Information
	Project Title

	Hearing loss, biological ageing and socioeconomic inequality in cardiovascular-kidney-metabolic syndrome in older adults in England

	Project Summary
Hearing loss affects more than nine million adults in England and is strongly socially patterned, with disadvantaged groups up to twice as likely to experience hearing decline in later life. Hearing loss may share biological pathways with cardiovascular, kidney and metabolic disease, including oxidative stress, mitochondrial dysfunction and vascular injury. This raises an important question: could hearing loss be an early marker of accelerated biological ageing in people with cardiovascular-kidney-metabolic (CKM) syndrome?

CKM syndrome, recently defined by the American Heart Association, brings together cardiovascular, kidney and metabolic health across a continuum of risk and disease. Like hearing loss, CKM risk is socially patterned, but it is not known whether hearing loss is associated with biological ageing across CKM stages or whether this relationship varies by socioeconomic position.

This PhD will use the English Longitudinal Study of Ageing (ELSA), a nationally representative cohort of adults aged 50+, combining subjective and objective hearing assessments alongside repeated cardiovascular and metabolic measures, including blood pressure, lipids, HbA1c, glucose and anthropometric measures, such as waist circumference. The project will (1) stage CKM syndrome and develop a biomarker-based measure of biological ageing; (2) examine whether hearing status and hearing decline are associated with biological ageing across CKM stages using longitudinal models; and (3) test whether socioeconomic position modifies these associations using wealth, education and area deprivation.

The student will develop expertise in longitudinal epidemiology, biological ageing, hearing health inequalities and advanced statistical methods, working across public health and cardiovascular-renal research. Findings could inform integrated hearing and cardiometabolic-renal screening approaches and contribute to strategies for reducing health inequalities in later life.

	Techniques that will be undertaken during the project
• Systematic literature review skills
• Staging of cardiovascular-kidney-metabolic (CKM) syndrome from ELSA biomarker data (blood pressure, lipids, HbA1c, and anthropometric measures such as waist circumference)
• Analysis of subjective and objective audiometric (pure-tone audiometry) data
• Construction of a biomarker-based biological ageing/pace-of-ageing index (e.g. allostatic load, Klemera-Doubal biological age)
• Mixed-effects longitudinal statistical modelling (R/Stata)
• Moderation/interaction analysis testing socioeconomic position as an effect modifier
• Socioeconomic deprivation-stratified subgroup analysis
• Secondary analysis of a large-scale, nationally representative longitudinal cohort (ELSA)
• FAIR data management practice
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