
Mid and Later Life Reproductive Factors are Not Associated With 
Physical Frailty Among Women with Heart Failure

Davis, M.,1 Hiatt, S.O.,1 Gupta, N.,2 Camacho, S.A.,2 Winters-Stone, K.,1,3 Lee, C.S.,4 & Denfeld, Q.E.1
1Oregon Health & Science University School of Nursing 2Oregon Health & Science University Knight Cardiovascular Institute3Oregon Health & Science University Knight Cancer Institute4Boston College William F. Connell School of Nursing

RESULTSBACKGROUND

1. The Prevalence of Frailty in Heart Failure: A Systematic Review and Meta-Analysis. Denfeld, Q.E., Winters-Stone, K., Mudd, J.O, Gelow, J.M., Kurdi, S., and Lee, C.S. 2017, International Journal of Cardiology, pp. 
283-289. https://doi.org/10.1016/j.ijcard.2017.01.153

2. Sex Differences In Frailty: A Systematic Review and Meta-analysis. Gordon, E.H., Peel, N.M., Samanta, M., Theou, O., Howlett, S.E., & Hubbard, R.E. Experimental Gerontology, 2017  pp. 30-40. 
https://doi.org/10.1016/j.exger.2016.12.021

3. Frailty Is Inversely Related to Age at Menopause and Elevated in Women Who Have Had a Hysterectomy: An Analysis of the Canadian Longitudinal Study on Aging. Verschoor, C.P. & Tamim, H. 
2019 The Journals of Gerontology: Series A, Vol 74 (5), pp 675-782. https://doi.org/10.1093/gerona/gly286

4. Frailty in Older Adults: Evidence for a Phenotype. Fried, LP, Tangen, CM, Walston, J, Newman ,AM, Hirsch, C., Gottdiener, et al. 2001, Journals of Gerontology: Series A, pp. M146-M56. 
https://doi.org/10.1093/gerona/56.3.M146

5. Validation of a Combined Comorbidity Index. Charlson, M., Szatrowski, T.P., Peterson, J., & Gold, J. 1994, Journal of Epidemiology, Vol 47 (11), pp 1245-1251. https://doi.org/10.1016/0895-
4356(94)90129-5

6. Heart Disease and Stroke Statistics - 2019 Update: A Report from the American Heart Association. Benjamin, E..J., Muntner, P., Alonso, A., Bittencourt, M.S., Callaway, C.W., Carson, A.P., ....Virani, S.S. 10, 2019, 
Circulation, Vol. 139. https://doi.org/10.1093/gerona/56.3.M146

7. Women's Participation in Cardiovascular Clinical Trials. Jin, X., Chandramouli, C., Allocco, B., Gong, E., Lam, C.S.P., & Yan, L.L. 7, s.l. : Circulation, 2020, Circulation, Vol. 141, pp. 540-548. 
https://doi.org/10.1093/gerona/56.3.M146

• Secondary analysis collected from a study of gender 
differences in physical frailty in HF (n = 56 women)

• Reproductive factors of hysterectomy, menopause, and 
reproductive cancer history (cervical, uterine, ovarian, 
or breast) among women in the sample were analyzed

• Physical frailty measured using Fried’s Frailty 
Phenotype Criteria(4) (handgrip strength, gait speed, 
weight loss, exhaustion, physical activity)

• Comparative statistics were used to compare 
reproductive factors with physical frailty

• Separate logistic regressions quantified associations 
between physical frailty and reproductive factors–
accounting for age, etiology, reduced or preserved EF, 
and Charlson Comorbidity Index (5)

• Nearly 50% of patients with HF are physically frail (1)

• Women are more likely to be physically frail in older 
adults in general (2)

• Frailty has been associated with younger age at 
menopause or history of hysterectomy in adults (3)

• The relationship between physical frailty and mid to 
later life reproductive factors might elucidate 
mechanisms of physical frailty among women with HF

We hypothesized that, among women with HF, physical 
frailty will be associated with history of hysterectomy, post-

menopause, and reproductive cancer. 

•Mid and later-life reproductive factors, as well as age, do not 
appear to be significantly associated with physical frailty among 
women with HF

•Gender differences in physical frailty in HF are not well 
understood

•Women are underrepresented in HF studies(6), despite comprising 
51% of HF population(7)

•Prospective studies of HF should strive to include 50% 
women, and explore a comprehensive reproductive history –
including age of menarche, pregnancy, breastfeeding, 
menopause, and other reproductive life events
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Table 3: Descriptive Characteristics of Sample
Age in years (mean + SD) 56 + 16.3

Charlson Comorbidity Index (mean + SD) 3.05 + 1.99

Non-Ischemic Etiology n (%) 47 (83.9)

HF Type n (%)
Reduced Ejection Fraction
Preserved Ejection Fraction

34 (60.7)
22 (39.7)

Physically Frail n (%) 38 (58.9)

Characteristics of women with reproductive history available

Post-Menopause or Menopause Transition n (%) 41 (82.2)

Hysterectomy n  (%) 24 (44.4)

Reproductive Cancer History n (%) 6 (10.9)

Table 1: Association with Physical Frailty
Hysterectomy x2 = 1.52, p =0.22
Post-Menopause or Menopause Transition x2 = 0.87, p = 0.65
Reproductive Cancer x2 = 0.19, p = 0.67
Age x2 = 2.23, p= 0.14

Multivariate Logistic Regression of Physical Frailty and 
Reproductive Factors (Table 2)

Odds Ratio [95% Confidence Interval]
Hysterectomy 1.75 [0.48, 6.34]
Post-Menopause or 
Menopause Transition 

0.38 [0.03, 5.07]

Reproductive Cancer History 0.35 [0.4, 2.95]
Model chi 2 and values…..

• There was no significant association between physical 
frailty and age, hysterectomy, menopause, or  
reproductive cancer history (Table 1)

• Reproductive factors were not significantly associated 
with physical frailty in women, adjusting for age, 
comorbidities, HF etiology, or HF type (Table 2)

• A limitation of this secondary analysis is that we were 
unable to obtain complete reproductive histories from 
participants – highlighting an area for future research
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