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Aging 
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Reproductive Aging   

 Lessened Production of 
Estrogen and Progesterone 

Stiffens Blood Vessels 

Hypertension 

Activates Renin-Angiotensin 
Aldosterone System 

 Endothelial Dysfunction 

Hypertension and 
Diabetes 
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Results 

• African American = 52.17 
(52.59) 

• Caucasian = 52.88 (52.85) 

• Chinese = 52.41 (52.86) 

• Hispanic = 50.86 (53.10) 

• Japanese = 53.14 (53.24) 
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Aim 1 

Develop a statistical 
approach to evaluate the 
impact of selection bias 
on race/ethnic specific 
differences in 
reproductive aging.  

8 



Aim 1 

Develop a statistical 
approach to evaluate the 
impact of selection bias 
on race/ethnic specific 
differences in 
reproductive aging.  

9 



Aim 2 
1. Estimate racial/ethnic 

differences in the timing of onset 
of cardio-metabolic risk factors 
(hypertension, isolated systolic 
hypertension, insulin resistance 
and diabetes) 

2. Assess whether racial/ethnic 
differences in cardio-metabolic 
risk are more pronounced before 
or after the FMP 
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Aim 1 

Develop a statistical approach to 
evaluate the impact of selection 
bias on race/ethnic specific 
differences in reproductive aging.  
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Early Health Deterioration and “Weathering” 

 Highest risk of cardio-metabolic disease in mid 
to late life where racial disparity widens 

 Evidence building on racial differences in early 
biologic dysregulation via allostatic load 

 “Weathering” = early health deterioration as a 
consequence of the cumulative impact of 
repeated experience with social or economic 
adversity and political marginalization  
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Racial 
Discrimination as 
a Fundamental 
Cause of 
“Weathering” 
• Institutionalized 

discrimination can lead to 
segregated neighborhoods 

• Positive and negative 
impact of segregated 
versus integrated 
neighborhoods 

• Potentially determines 
exposure to race related 
stressors 

• Vigilance  

• Stereotype Threat 

• Internalized Racism 

• Stigma 

• Interpersonal Racial 
Discrimination 
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Institutionalized 

- Initial historical 
insult 

- Structural Barriers 
- Inaction in the 

face of need 

- Societal Norms 
- Biologic 

determinism 
- Unearned 

privilege 

Personally Mediated 

- Intentional  
- Unintentional  

- Acts of commission 

- Acts of omission 
- Maintains structural 

barriers 
- Condoned by 
societal norms 

Internalized 

- Reflects system of privilege 
- Reflects societal values 

- Erodes individual sense of value 
- Undermines collective action 



Working Conceptual Framework for the Psychosocial 
Causes of “Weathering” in Midlife 
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Selection Bias in 
Cohort Studies 

 Bias if differential  
 May be differential by race –  

 Left Truncation 
Earlier natural menopause* 
Surgical amenorrhea** 

 Right Censoring 
 Loss to follow up  
Surgical amenorrhea 

19 



Study Rationale 20 

• Correct for selection bias in a cohort of aging due to left-truncation and right 
censoring 

• Correct estimates of racial/ethnic differences in reproductive aging and 
cardio-metabolic risk in midlife 

• Determine the impact of mid-life race related contextual and interpersonal 
stress on early reproductive aging and cardio-metabolic risk 

 
 



Methods 



The SWAN Study 

 Multi-ethnic, multi-site, 20 year longitudinal cohort of 
3,302 women ages 42-52 years old  

 7 sites total (Chicago, Detroit, Boston, Pittsburgh, 
Oakland, New Jersey, Los Angeles) 

 Annual follow up visits 
 Selection from cross-sectional screening study  
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Measures 

 Racial/Ethnic Group  

 Final Menstrual Period 

 Cardio-metabolic Risk Factors 
 Hypertension 

 Isolated Systolic Hypertension 

 Insulin Resistance (HOMA-IR) 

 Diabetes 

 Neighborhood Racial Composition 

 Discrimination (Racial Discrimination) 

 Financial Stress/Hardship 

 Covariates 
 Reproductive Hormone Use 

 Reproductive History (age of menarche, parity, fibroids, reproductive 
surgeries) 

 Socioeconomic Status 

 Health Behaviors (Smoking, Alcohol and Drug Use) 

 Medical History  
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Aim 1 Statistical 
Analyses 

 For right censoring  Multiple imputation 

 For left truncation  Inverse Probability Weighting 
 1. For the study design 

 

 

 

 

 

 

 

 

 

 

 

 2. For selection into the cohort from the cross sectional study 

 

   

 

 

“Selection Bias and 
Racial/Ethnic Differences in 
FMP” 
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 Baseline differences 
 χ2 statistics for categorical 

 Kurskal-Wallis tests for continuous variables  

 

 Follow the Cox models with age as the timescale from Gold et al.’s 2011 paper 
to assess the differences and impact of potential selection bias 
 Covariates: time-varying smoking, self-reported health at baseline, educational level at baseline, 

baseline use of oral contraceptives, time varying alcohol use, time-varying employment, time-varying 
physical activity score and weight.  

 

 Race/Ethnic Specific Estimates of FMP will be compared across datasets:  
 Original Data (Gold analysis: n = 1,483) 

 Imputed data only  Loss to follow up (n = 3,302) 

 IPW weight 1  Study design (n = 1,483) 

 IPW weight 2  Selection from cross sectional screening (n = 1,483) 

 Product of IPW weights and Imputed Data  All (n = 3,302) 
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Limitations and Alternative Strategies for Aim 1 

 Un-stabilized versus Stabilized Weights 
 Potential for Differential Right Censoring  

 Surgical amenorrhea – MI and stratify by amenorrhea 

 Death before FMP – competing risks 

 Loss to Follow up before FMP – IPW weight for left censoring 

 Site versus Race Differences 
 African-Americans = Chicago, Detroit, Boston, Pittsburgh 

 White = Chicago, Detroit, Boston, Pittsburgh, Oakland, New Jersey, Los Angeles 

 Hispanic = New Jersey 

 Chinese = Oakland 

 Japanese = Los Angeles 
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Aim 2 Statistical 
Analysis 

 Use fully imputed and weighted dataset 
 Baseline differences 

 χ2 statistics for categorical 

 Kurskal-Wallis tests for continuous variables  

 

 1. Are there racial/ethnic differences in cardio-metabolic 
risk onset?  
 Accelerated Failure Time Model with Age as the Timescale 

 log(age of onset of cardio-metabolic risk) = β0 + β1* RacialGroup + 
β2*Covariates 

 

 

“Racial/Ethnic Differences in 
Cardio-Metabolic Risk and 
the Role of FMP” 
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 2. Are the racial/ethnic differences in cardio-metabolic risk 

onset moderated by age of FMP?  
 Multinomial logistic model 
 log(onset of cardio-metabolic risk factor before FMP) = β0 + β1* RacialGroup + 

β2*Covariates 
 log(onset of cardio-metabolic risk factor after FMP) = β0 + β1* RacialGroup + 

β2*Covariates 
 log(no onset of cardio-metabolic risk factor) = β0 + β1* RacialGroup + 

β2*Covariates 
 
 

 

“Racial/Ethnic Differences in 
Cardio-Metabolic Risk and 
the Role of FMP” 
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Limitations and Alternative Strategies for Aim 2 

 Right censoring for cardio-metabolic factors 
 Cut points for some cardio-metabolic factors 

 Hypertension (130/80 mmHg versus 140/90 mmHg) 

 Insulin resistance  

 Race versus site differences 
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Aim 1 

“Selection Bias and Racial/Ethnic 
Differences in FMP” 
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Significance 

 Handling selection bias is important in all cohorts of aging 
 Potentially underestimating racial/ethnic disparities in aging 
 
 Racial/ethnic disparities in reproductive aging unclear as well 

as its potential association with cardio-metabolic risk 
 
 Findings on the contribution structural differences to 

psychosocial stress and disparities can guide future public 
health policy 
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