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Background

Methods

• Premenopausal women have lower rates of cardiovascular 

(CV) disease than men. However, after menopause 

women’s risk steeply increases.1

• Decreases in estrogen during menopause are thought to 

explain the increased risk. This estrogen decrease leads to 

many physiologic changes. 2 Two of particular interest to our 

project are:

– Elevated heart rate and blood pressure responses to 

stress3

– Increased visceral adiposity2

• Psychosocial stress is a known CV risk factor, causing 

adverse behavioral and biologic changes such as lower 

physical activity, worse diet, increased hemodynamic stress 

on arterial walls, insulin resistance, and thrombosis.4

• Visceral adipose tissue is an endocrine tissue that interacts 

with stress hormones

– Women with high waist-to-hip ratios (WHRs), a proxy for 

visceral adiposity, have increased cortisol secretion and 

hemodynamic responses to behavioral stressors.5
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Results

The Multi-Ethnic Study of Atherosclerosis (MESA) is an NIH-

sponsored study investigating risk factors, preventive screening 

and treatments for atherosclerosis. We used data from an 

ancillary study, the MESA Stress Study.

•Population: 1002 patients from 2 sites (UCLA and Columbia) 

enrolled between March 2004 and May 2007 and followed until 

June 2018. Ages 45-84 and free of CV disease

•Stress hormones: 12-hour overnight urine collection

– Cortisol, norepinephrine, epinephrine, and dopamine

•Primary outcome: CV death or new onset CV disease

– New onset CV events were defined broadly and included 

new cardiac-related death, myocardial infarction, heart 

failure, resuscitated cardiac arrest, stroke, transient 

ischemic attack, angina, revascularization procedure, or 

peripheral vascular disease.

•Statistics: survival analysis by Cox proportional hazards 

models

Table 1: Baseline Demographic and Clinical Characteristics, by Sex

N=918 Female (n=491) Male (n=427) p
Age Mean (SD) 65.2 (9.9) 65.2 (9.7) 0.960
Race White 88 (17.9) 82 (19.2) 0.523

Black 150 (30.5) 116 (27.2)
Hispanic 253 (51.5) 229 (53.6)

Menopause Premenopausal 113 (23.0) NA NA
Postmenopausal 378 (77.0) NA

New onset cardiac 

events No 423 (86.2) 343 (80.3) 0.023
Yes 68 (13.8) 84 (19.7)

Cortisol, 

ng/creatinine mg/dl Median (IQR) 15.3 (9.5 to 24.3) 16.4 (10.3 to 24.3) 0.410
Norepinephrine, 

ng/creatinine mg/dl Median (IQR) 28.9 (22.7 to 39.9) 23.6 (17.3 to 31.4) <0.001
Epinephrine, 

ng/creatinine mg/dl Median (IQR) 2.3 (1.4 to 3.6) 2.3 (1.4 to 4.0) 0.252
Dopamine, 

ng/creatinine mg/dl Median (IQR)

244.6 (187.7 to 

304.9)

197.9 (157.8 to 

249.7) <0.001
Follow up time, 

years Median (IQR) 12.1 (9.5 to 13.9) 12.0 (9.9 to 14.2) 0.022

Table 2: New Onset Cardiovascular events and Urinary Stress Hormones

Women (n=491) Men (n=427)

HR, simple HR, complex HR, simple HR, complex
Cortisol, ln ng / 

creatinine mg / 

dl

33.1 

(3.9-278.6) 

p=0.001

28.5 

(3.2-250.6) 

p=0.003

1.2 

(0.03-53.1) 

p=0.940

0.53 
(0.01-27.6) 

p=0.754

Cortisol: waisthip

0.69

(0.55-0.86) 

p=0.001

0.70 

(0.56-0.88) 

p=0.002

0.99 

(0.67-1.5) 

p=0.962

1.1 
(0.72-1.6) 
p=0.706)

Norepinephrine, 

ln ng / creatinine 

mg / dl

66.3 

(2.3-1926.6) 

p=0.015

47.7

(1.6-1414.4) 

p=0.025

0.21 

(0.00-25.3) 

p=0.520

0.22 
(0.0-27.1)
p=0.540

Norepinephrine:

waisthip

0.64 

(0.45-0.91) 

p=0.013

0.65 

(0.46-0.93) 

p=0.019

1.2 

(0.73-2.0) 

p=0.470)

1.2 
(0.73-2.0)
p=0.475

Epinephrine, ln 

ng / creatinine 

mg / dl

9.45 

(1.2-77.8) 

p=0.037

4.5 

(0.48-42.2) 

p=0.190

4.0

(0.37-43.4) 

p=0.254)

4.2 
(0.33-53.1) 

p=0.272
Epinephrine:wais

thip

0.80 

(0.64-0.99, 

p=0.043)

0.86 

(0.68-1.09) 

p=0.219

0.86 

(0.68-1.1) 

p=0.223

0.86 
(0.66-1.1)
p=0.244

Dopamine, ln ng / 

creatinine mg / dl

14.1 

(0.3-598.3), 

p=0.167)

12.83 

(0.27-606.43) 

p=0.195

6.3 

(0.06-683) 

p=0.440)

2.7 
(0.03-286) 

p=0.675

Dopamine:waisth

ip

0.75 

(0.51-1.09) 

p=0.134

0.75 

(0.51-1.11) 

p=0.151

0.82 

(0.51-1.3) 

p=0.434

0.92 
(0.56-1.5) 
p=0.723)

Simple model: covariates include age and race

Complex model: covariates include income, smoking, education, insurance, 

current alcohol use, exercise, SBP, DBP, WHR, FBG, eGFR, LDL, diabetes, 

anti-hypertensive use

Results

Discussion/Conclusion
• Stress hormones were associated with new onset CV events in 

women, consistent with past findings that the effects of stress 

on CV disease is more pronounced in women

– This relationship was dependent upon WHR, an indicator of 

visceral adiposity. As WHR increased stress hormones 

became less associated with new onset CV events

• A previous study found higher body fat is associated with lower 

CV mortality in women but not men when adjusted for other 

aspects of CV risk6

– Our findings may indicate one mechanism for this “obesity 

paradox” via decreased adverse effects of stress hormones. 
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Figure 1. Time vs. survival with no new CV events by cortisol 

tertiles, adjusted for age and race. A) Women with waist:hip 

ratios below the median (0.93, n=245), B) Women with 

waist:hip ratios above the median (0.93, n=246)
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P=0.027 P=0.57


