2. SPECIFIC AIMS   
The Study of Women’s Health Across the Nation (SWAN), initiated in 1996 in response to RFA AG-94-002, was mandated “to characterize the chronology of the biological and psychosocial antecedents and sequelae of the menopausal transition (MT) and the effect of this transition on subsequent health and risk factors for age-related disease”, and to extend this information from White women to “…the range of peri-menopausal experiences in women of other racial/ethnic background(s).”  

Presently, the SWAN cohort of Black, Chinese, Hispanic, Japanese, and White women has completed 13 follow-up visits, spanning the time between premenopause to early postmenopause (PM).  Almost the entire cohort has reached early PM.  SWAN data have allowed us to discern the patterns of change (i.e., the onset and duration and “shape”) of biological signals (e.g., sex steroids, bone density) and symptoms (e.g. vasomotor (VMS), mood) that accompany the MT.  A fundamental insight gained from our work to date is that the symptomatic and physiological experience of the MT does not end soon after the final menstrual period (FMP).  Rather, our work suggests that this symptomatic and physical transition lasts longer than was previously appreciated 1
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.  Thus, our description of the bio-psycho-social history of the MT has not yet been fully realized.  Moreover, SWAN has yet to accomplish one component of its charge, to study “the effect of this transition on subsequent health and risk factors for age-related disease”.  This task requires follow-up, at least into the 7th and 8th decades of age, to detect the impact of the MT on risks for age-related diseases.

The essential mission of the proposed SWAN V renewal, therefore, is two-fold.  First, we will capitalize on the already-collected SWAN data and bio-repository specimens to complete and deepen our understanding of women’s physiology and health between premenopause and early PM.  Second, by continuing cohort data collection, we will extend our characterization of the biology and symptom experience of the MT into the late PM and discern whether antecedent MT-related occurrences portend unfavorable disease outcomes during early old age.  SWAN will continue to examine ethnic/racial differences in the MT experience and in the relations between characteristics of the MT experience and health outcomes.  SWAN V Specific Aims are to:
Aim 1:  Complete the characterization of the natural history of reproductive aging through late postmenopause and its variation by race/ethnicity and body mass index.

1a: Extend the longitudinal characterization of the levels and patterns of change in hormones and binding globulins that have been measured to date (i.e., estradiol [E2], testosterone, follicle stimulating hormone [FSH], sex hormone-binding globulin [SHBG], and dehydroepiandrosterone sulfate [DHEAS]) and relate levels and patterns of change in these measures to vasomotor symptoms (VMS) through the late PM. 

1b: Using repository specimens, characterize levels and patterns of change in adrenal steroids, specifically dehydroepiandrosterone (DHEA) and androstenediol (Adiol). 

Rationale:  The sharp decline of E2 in the late MT observed in SWAN has been temporally linked to key health outcomes.  The rate of E2 decline slows down approximately 2 years after the FMP, but the shape of the E2 (and other hormone) curves after this point is yet to be discerned.  SWAN found an unexpected increase in DHEAS preceding the decrease in E2, raising the possibility that adrenal steroids may compensate for ovarian steroids and may mitigate some of the consequences of the MT.    

Aim 2:  In the entire SWAN cohort and within specific race/ethnic groups, evaluate the impact of the timing and patterns of change in indicators of reproductive aging (hormones and VMS) through the late PM, independent of chronological aging, on health outcomes clinically relevant to women in their 60s, including: a) cognitive and physical function and psychological well-being; b) sleep; c) bone and cardiometabolic health; d) urogenital symptoms, sexual function and vaginal health; e) clinical events (cardiovascular disease, fractures and death).  

Rationale:  SWAN has described the relations between markers of reproductive aging and many symptoms and intermediate disease endpoints; additional follow-up will inform these relations through the late PM.  We will newly examine whether higher levels of adrenal hormones protect against MT-related conditions. 

​​Aim 3:  Identify potential pathophysiologic mechanisms underlying the patterns of change in reproductive aging associated with the health and functional outcomes listed in Aim 2.  We propose to: 

3a. Use repository specimens to assess the relation of inflammation, hemostasis and adipokines to the occurrence and progression of biological, functional and clinical outcomes and  

3b. Delineate the interrelationships of body size and body composition with health and functional outcomes across the MT and into late PM and explore mediators and directionality of these associations. 
Rationale:  With sufficient exposure and outcome data to distinguish temporal relationships, SWAN V can address longstanding but previously unapproachable questions such as “Is menopause a pro-inflammatory state?”   And, if so, does this pro-inflammatory state explain some of the symptoms and/or biology of the MT? 
