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Background: Sex differences in the rate of ischemic heart disease (IHD) mortality are well-established. The increase in the absolute rate of IHD mortality with increasing age seen in cross sectional studies is often attributed to menopause in women. In contrast to the absolute rate changes, there is no proportional acceleration of mortality around menopausal age.  It is unclear whether potential biological mechanisms such as failure of cell repair with advancing age or changing hormonal milieu best support analysis using absolute or proportional changes in mortality rate. In addition, cross sectional studies cannot account for changes in mortality rates resulting from cohort effects and secular trends.

Methods: We derived models to indicate whether loss of reparative reserve would result in proportional changes in mortality rates with age in men and women. We tested whether heart disease and female breast cancer (an estrogen influenced disease) mortality rates were better modeled in terms of absolute (per 100,000 population/year/age-year) or proportional (percent) changes for three decadal birth cohorts (1915-1944) using British and United States Vital Statistics data (1920-2000).

Results: Models of proportional change in mortality were derived from a loss of reparative reserve with age. In longitudinal cohort data from England-Wales, proportional increases in ischemic mortality fit the data better than absolute age-related increases (improvement in deviance statistics: women –  58, men –  37 natural logarithmic units). A lesser mortality slope was seen in men after 45 years of age (decreasing from 30.3% to 5.2% per age-year, p=0.042), however the change in the mortality slope in women was non-significant (p = 0.43, overall slope 7.9% per age-year, p<0.001). In contrast, the slope of female breast cancer mortality, which is known to depend on hormonal status, changed from 19.3% to 2.6% per age-year (p<0.001) after 45 years of age. Similar results were found in US data.

Conclusions: Proportional age-related changes in IHD mortality rates, suggesting a loss of reparative reserve, fit longitudinal mortality data from England-Wales and the US better than absolute age-related changes in mortality. An early acceleration in male heart disease mortality rates at younger ages may explain sex differences rather than any menopausal changes in women.

