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Abstract

Objective—We examined the social and economic factors associated with nursing home (NH) 

admission in older women, overall and post-stroke.

Methods—The Women’s Health Initiative (WHI) included women aged 50–79 years at 

enrollment (1993–1998). In the WHI Extension Study (2005–2010), participants annually reported 

any NH admission in the preceding year. Separate multivariate logistic regression models 
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analyzed social and economic factors associated with long-term NH admission, defined as an 

admission on two or more questionnaires, overall and post-stroke.

Results—Of 103,237 participants, 8,904 (8.6%) reported NH admission (2005–2010); 534 of 

2,225 (24.0%) women with incident stroke reported post-stroke NH admission. Decreased 

likelihoods of NH admission overall were demonstrated for Asian, Black and Hispanic women 

(versus whites, aORs=0.35–0.44, p<.001) and women with higher income (aOR= 0.75, 

95%CI=0.63–0.90); while increased likelihoods of NH admission overall were seen for women 

with lower social support (aOR=1.34, 95%CI=1.16–1.54) and with incident stroke (aOR=2.59, 

95%CI=2.15–3.12). Increased odds of NH admission after stroke were demonstrated for women 

with moderate disability after stroke (aOR=2.76, 95%CI=1.73–4.42). Further adjustment for 

stroke severity eliminated the association found for race/ethnicity, income and social support.

Conclusion—The level of care needed after a disabling stroke may overwhelm social and 

economic structures in place that might otherwise enable avoidance of nursing home admission. 

We need to identify ways to provide care consistent with patients’ preferences, even after a 

disabling stroke.
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INTRODUCTION

Stroke is a known risk factor for nursing home (NH) admission (1,2). After stroke, the 

abrupt onset of disabilities in activities of daily living (particularly bathing and toileting) 

often leads to NH placement, as patients and families are no longer able to meet care needs 

at home or in independent living settings. Post-stroke, women are more likely to have 

functional disability than men (3,4), have more NH admissions for stroke disabilities than 

men (5), and are less likely than men to be discharged home (6–10). The loss of 

independence that accompanies stroke may cause significant distress to patients faced with 

adjusting to a new set of disabilities in a NH while being isolated from their family and 

friends.

In non-stroke populations, socioeconomic resources and availability of social support may 

reduce older adults’ odds of NH admission. Being married, living with children or others 

and owning a house have been associated with a 10–50% decreased likelihood of NH 

admission among older adults in general populations, not selected specifically for stroke 

(11). Race/ethnicity has also been reported as a factor associated with NH admission. White 

race was associated with increased likelihood of NH admission in a recent Health and 

Retirement Study (12), a systematic review (13) and a meta-analysis (2), although a recent 

study reported increasing NH admissions among non-white elders (14).

In studies of stroke populations, data on race, ethnicity, income and social support factors 

relative to post-stroke NH admission are limited. Having more social networks was 

associated with decreased odds of institutionalization post-stroke in a small (n=62) 

subsample from the EPESE study (15). Living alone was associated with increased odds of 
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NH admission after stroke in the Northern Manhattan Stroke Study (16). To our knowledge, 

no studies have compared factors such as race, ethnicity, income and educational attainment, 

and social support resources that are structural (e.g. living arrangement, marital status) and 

functional (e.g. availability of someone to provide help or emotional support) associated 

with NH admission between non-stroke and stroke samples.

Although many patients and families may prefer to avoid NH placement, post-stroke care 

for disabilities may overwhelm families’ best intentions, causing guilt, frustration and even 

depression during the critical transition period when patients are admitted to NHs. It is 

unclear whether socioeconomic factors and social support resources that reduce the 

likelihood of NH admission among older adults are also protective in the setting of an 

incident stroke, particularly among older women. A greater understanding of factors that are 

associated with NH admission among women after stroke may guide future interventions to 

maximize independence and quality of life.

The Women’s Health Initiative (WHI) provides a unique opportunity to examine factors 

associated with NH admission in older women, and to study the role of stroke and stroke 

severity. This multi-center longitudinal prospective study collected NH admission data on a 

large number of racially, ethnically and geographically diverse older women, a significant 

number of whom suffered incident strokes.

Analytical Framework

Factors previously associated with NH admission are shown in Figure 1 and are organized 

within the Behavioral Model for Vulnerable Populations (12,13,17–19). This model 

conceptualizes healthcare utilization of vulnerable populations as affected by three types of 

factors: predisposing factors for healthcare utilization, enabling factors that allow 

individuals to use and choose healthcare, and need factors that drive healthcare utilization. 

For this analysis, we identified predisposing factors for NH admission (age, race/ethnicity, 

functional dependence, obesity, and comorbidities), enabling factors that may help an 

individual avoid NH admission by providing alternatives such as home care or community-

based care (socioeconomic factors and social support resources) and need factors that result 

in a need for NH care (in particular, stroke and stroke-related factors). We were especially 

interested in determining whether the enabling factors were associated with decreased NH 

admission after stroke, after adjusting for stroke severity. We hypothesized that enabling 

socioeconomic and social support resource factors would be associated with decreased NH 

admission in older women and would remain protective after stroke in older women.

DESIGN AND METHODS

The WHI study began in 1993 as a national, longitudinal study to examine cardiovascular, 

cancer and other disease outcomes in post-menopausal women. Previous papers have 

described the study design, population and methods (20–23). The study consisted of several 

randomized clinical trials (CT), including the Hormone Therapy (HT) Trials, the Dietary 

Modification Trial and the Calcium and Vitamin D Trial, and the Observational Study (OS). 

A total of 161,808 postmenopausal women participants aged 50–79 years enrolled in the 

WHI study at 40 clinical centers from 1993 through 1998. The WHI study continued follow-
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up of participants who consented with the WHI 2005–2010 and 2010–2015 Extension 

Studies.

Study Sample

Figure 2 displays the participants in our study. Our eligible sample included 103,237 CT + 

OS WHI participants who consented to continued follow-up in the WHI 2005–2010 

Extension Study, after excluding former participants of the HT trials (n=10,323), due to the 

increased risk of stroke found among women assigned to active treatment (24), and 1,847 

women who were missing data on NH admission. The final regression model analytic 

sample included 83,657 women after excluding 19,580 women who were missing data on 

covariates. A sub-group consisted of 2,225 women within the primary eligible cohort who 

experienced an incident stroke during CT + OS trial or Extension; the final regression model 

analytic sample was 1,489 women after excluding 736 women missing data on covariates.

Definitions of Variables

Occurrence of NH admission and date of admission were collected by self-report from 

annual questionnaires administered through the 2005–2010 Extension Study. Women were 

censored at death, end of study period, or after they last provided follow-up information on 

NH admission. For the purposes of analyses, NH admission was defined as NH admission 

reported on two or more annual questionnaires (“In the past year, have you stayed in a 

nursing home?”), approximating a long-term care NH stay.

Predisposing factors increasing NH admission risk because of increased caregiving needs 

included age, race/ethnicity, functional dependence, obesity, and comorbidities including 

prior hip fracture, cardiovascular disease, cancer and depressive symptoms. The self-report 

form used six mutually exclusive categories for race/ethnicity: American Indian or Alaskan 

Native, Asian or Pacific Islander, Black or African-American, Hispanic/Latino (regardless 

of race), White (not of Hispanic origin), and other. Functional dependence was based on the 

lowest quartile of the SF-36 physical function scale. Body mass index measurements was 

categorized as underweight (<18.5 kg/m2), normal (18.5–24.9 kg/m2), overweight (25–29.9 

kg/m2) and obese (30 or more kg/m2) (25). Comorbidities included prior adjudicated hip 

fracture, adjudicated cardiovascular disease, adjudicated cancer and baseline depressive 

symptoms based on Burnam’s modification to the Center for Epidemiologic Studies 

Depression Scale (26).

Enabling factors included educational attainment, income, and structural and functional 

social support resources, captured by living arrangement, marital status, and the perceived 

availability of social support. Education was categorized as high school or less, some college 

and college degree or more. Income was categorized on the data collection form as <

$35,000/year, $35,000 to $50,000/year, $50,000 to $75,000/year, and $75,000 or more per 

year. Functional social support was assessed by two variables, marital status and living 

arrangements. Marital status was dichotomized as divorced, widowed, never married vs. 

married or marriage-like relationship. Living arrangement was categorized as living with 

children, living with others, living with partner/spouse, or living alone. Perceived 

availability of functional social support was computed from the Medical Outcomes Study 
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questions, (9 components: presence of someone who listens, gives good advice, takes to the 

doctor, shares a good time, helps understand a problem, helps with daily chores if sick, 

shares private worries/fears, does something fun with, loves her/makes her feel wanted; 

1=none of the time to 5=all of the time; sum score range 9–45; higher score indicates more 

perceived social support).

Need factors in the conceptual model included incident stroke, age at stroke, stroke severity, 

stroke timing, stroke type and cardiovascular risk factors. Incident stroke events were 

adjudicated using standardized criteria by study physicians who reviewed hospital records. 

Events not requiring hospitalization and transient ischemic events were not included as 

strokes. As part of the adjudication process, study physicians reviewed brain imaging reports 

and determined stroke type (hemorrhagic vs. ischemic) (27,28). We included any stroke 

during the CT + OS trial or 2005–2010 extension that occurred before or in the same year as 

NH admission. NH admissions reported in the same year as a stroke event were assumed to 

be post-stroke after we performed sensitivity analyses where we treated half of such events 

as pre-stroke admission and half as post-stroke admission.

Stroke severity was determined from the Glasgow Outcomes Scale scores at stroke 

hospitalization discharge (good recovery, moderate disability and severe disability) (29). 

Stroke timing was defined as before vs. after the Extension Study.

Physical activity was defined as minutes per week of moderate to vigorous exercise (0 to 

less than 75 minutes/week, 75 to less than 150 minutes/week, and 150 minutes or more/

week). Smoking was defined as current (high pack years (≥20), low pack years (<20)), past 

high pack years, past low pack years and never). Alcohol use was defined as heavy (7 or 

more drinks/week), moderate (<7 drinks/week), past drinker, and nondrinker. Diabetes was 

based on self-report of physician-diagnosed diabetes mellitus treated with insulin or 

medication, hypertension was based on self-report of physician-diagnosed hypertension 

treated with medication. Use of menopausal hormone therapy (current, past, never) was also 

included as a covariate, given the relationship between hormone therapy and incident stroke 

(24). Type of WHI participation was categorized as Observational Study or Clinical Trial 

participation.

Statistical methods

The primary endpoint was long-stay NH admission, defined as reported NH admissions on 

two or more questionnaires during the 2005–2010 Extension Study period. Factors 

associated with NH admission were assessed with multivariable logistic regression models, 

separately among all women in the 2005–2010 Extension Study cohort and then among 

women who were diagnosed with incident stroke during the CT+OS (1993–2005) phase or 

2005–2010 Extension Study. Women who were missing data on any covariates were 

excluded from the statistical analyses. All reported p-values are two-sided and are not 

corrected for multiple comparisons. Analyses used SAS (version 9.3, SAS Institute Inc., 

Cary, NC) and Stata (version 11, Stata Corp) software.
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RESULTS

Table 1 displays participant characteristics stratified by incident stroke during the CT+OS 

phase or Extension Study. Women with incident stroke were older and higher percentages 

had high school or less education, lower income, were not married, lived alone and reported 

lower social support. Of the eligible WHI Extension Study participant group without stroke, 

8,370 (8.3%) reported NH admissions in two or more years between 2005 and 2010. Of the 

women with incident stroke during the CT+OS phase or Extension Study, 534 (24.0%) 

reported NH admissions in two or more years after the stroke.

Table 2 displays the final adjusted multivariable logistic regression model for the outcome 

of long-term NH admission for the Extension Study cohort, excluding women with any 

covariates missing. Non-white women, particularly Asian, Black and Hispanic women, had 

a 56–65% decreased odds of NH admission compared to White women. Higher income was 

associated with up to 25% decreased odds of NH admission. Having a college degree (vs. 

high school education) was associated with a 26% increased odds of NH admission. Lower 

perceived social support was associated with a 34% increased odds of NH admission and 

living with one’s children was associated with at 25% decreased odds of NH admission.

Table 2 also displays the final adjusted multivariable logistic regression model for the 

outcome of post-stroke long-term NH admission for the Extension Study cohort women with 

incident stroke during the follow up period (n=1,489 women with complete data for all 

included variables). Race/ethnicity, income and social support resources were not 

significantly associated with odds of NH admission in this model after adjusting for stroke 

severity. Moderate disability, indicated by Glasgow Score at the time of discharge from the 

stroke hospitalization, was associated with a 2.76-fold increased odds of post-stroke long-

term NH admission compared to good recovery.

DISCUSSION

In this large cohort of postmenopausal American women, incident stroke was associated 

with a 2.59-fold increased odds of long-term NH admission, and moderate disability after 

stroke was associated with a 2.76-fold increased odds of post-stroke long-term NH 

admission. Race/ethnicity, income, and social support resources were associated with 

decreased likelihood of long-term NH admission overall, but were not significantly 

associated with post-stroke long-term NH admission after adjusting for stroke severity.

Among our overall cohort, Asian, Black and Hispanic women had a 56–65% decreased odds 

of NH admission compared to white women. Previous studies have reported mixed findings 

on the relationship between race/ethnicity and NH admission. A recent Health and 

Retirement study, a systematic review and a meta-analysis reported increased likelihood of 

NH admission for white race (2,12,30,31). A recent national U.S. study reported increasing 

numbers of non-white elders admitted to NHs and suggested that prior disparities in access 

to NH care for non-white elders may be changing, with more white elders seeking 

alternatives to NH care while more non-white elders may be reliant on NH care due to 

changing family dynamics (14). It is unclear in our study whether fewer non-white women 
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reported NH admissions because of preference to avoid NH admissions or due to lack of 

access to NH care.

We also found perceived social support and living with others were independently 

associated with long-term NH admission. Low perceived social support was associated with 

a 34% increased odds of NH admission and living with children or a partner was associated 

with a 25–28% decreased odds of NH admission in the overall sample. Marital status was 

not associated with odds of NH admission. Living with others and higher social support 

were associated with 17–65% decreased likelihood of NH admission in previous studies 

(2,13,30,32). This finding highlights the distinction between structural (such as marital 

status or living with others) vs. functional/perceived support, as these may represent 

different entities, so adjusting for only structural support, such as living alone, may not 

adequately capture the social support environment.

In our study, higher income was associated with up to a 25% decreased odds of NH 

admission, while income was not significantly associated with NH admission in prior 

general population studies (2,13). However, higher income might enable women to hire 

private home care services rather than going to a NH.

Among women with incident stroke, race/ethnicity, income and social support resources 

were not associated with NH admission after adjusting for stroke severity. Severity of 

disability from stroke may have overwhelmed the protection afforded by these variables 

among the women in this cohort. Among 87 post-stroke patients in the EPESE study in New 

Haven Connecticut, larger social network was associated with decreased risk of 

institutionalization after stroke, but the analyses did not adjust for severity of stroke (15). 

Living alone was associated with an 80% increased odds of NH admission in the Northern 

Manhattan Stroke Study, but this was overshadowed by the finding that a severely disabling 

stroke was associated with a 27-fold increased odds of NH admission (16). In previous U.S. 

studies of stroke patients, perceived social support was often not included as a covariate 

(33), and was inconsistently associated with post-acute discharge destination in a systematic 

review of six stroke articles with 46 to 524 hospitalized patients in each study (34). The 

National Stroke Project study did not examine other social factors, and race/ethnicity was 

not selected for the final models due to lack of significant associations (35). It is important 

to examine factors associated with NH admission after stroke, especially among diverse 

populations such as the WHI, because non-white residents have been reported to have higher 

prevalence of stroke at the time of NH admission (36). Newly admitted non-white NH 

residents were also shown to have higher ADL disability than white residents, suggesting 

that these non-white residents had been able to better delay NH placement until the ADL 

disability became overwhelming (36).

Limitations and Strengths

This study had several limitations. Social factors, such as marital status, which could change 

over time, were not analyzed as time-dependent covariates. Although structural and 

functional components of social support were assessed in these analyses, we did not assess 

the size of the support network, which might be important if larger social support networks 

allow for pooling of resources which may mitigate NH admission. These may be of interest 
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for a future study. The smaller sample size of the stroke subgroup may limit our detection of 

significant findings in this subgroup. The data on nursing home admission was collected 

annually, and dates of admission and length of stay were not available. The nature of the 

strongly interval-censored data required the use of logistic regression, rather than a method 

that is sensitive to varying lengths of post-stroke follow-up.

We examined the outcome of long-term NH admission, defined as a report of NH admission 

on two or more annual questionnaires. Interestingly, the findings did not significantly 

change in sensitivity analyses examining one versus more than one reports of NH admission 

on the annual questionnaires (only one NH admission might indicate a short-term 

rehabilitation stay, rather than a long-term NH stay).

Strengths of our study include the large sample size and the racial, ethnic and geographic 

diversity of older women in the study population, allowing us to carefully examine the 

effects of race/ethnicity, income and social factors, fully adjusting for stroke and other 

important disease and function-related factors associated with NH admission. These 

characteristics were prospectively obtained prior to the incident stroke event. Stroke 

outcomes were classified and prospectively collected using standardized criteria.

Implications

Our findings suggest that while race, ethnicity, income and social support resources may be 

associated with lower odds of NH admissions, these factors are less influential in the setting 

of an incident stroke with subsequent moderate to severe disability. This may be due to the 

overwhelming burden on the social support network that was providing assistance to the 

woman at home prior to the stroke. Further research is needed to examine the women with 

severe functional impairment post-stroke who did not report long-term NH admission. It is 

not clear from our data whether women did not report NH admissions because they were 

able to receive care at home or elsewhere, or if they lacked access to NH care. A better 

understanding of patterns in receipt of care and recovery after stroke may help us to identify 

disparities in care and identify ways to provide care consistent with patients’ preferences.

Conclusion

We examined long-term NH admission among postmenopausal American women in the 

WHI 2005–2010 Extension Study (n=103,237), and among a subgroup of these women with 

incident stroke (n=2,225). Non-white race/ethnicity, higher income and higher social support 

were associated with reduced likelihood of NH admission in the overall cohort, but were not 

associated with subsequent NH admission among women with incident stroke after adjusting 

for stroke severity. Our results imply that the level of care needed after a disabling stroke 

may overwhelm social and economic structures in place that might otherwise enable 

avoidance of nursing home admission. Further research is needed to better understand how 

to augment caregiving for patients to minimize or ease the transition to NH admission, 

particularly after an acute stroke.
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Figure 1. 
Conceptual framework of factors enabling reduced nursing home admission, with and 

without incident stroke, based on previous literature and behavioral model for vulnerable 

populations.
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Figure 2. 
Flow of participants through study and analytic cohort.

Bell et al. Page 12

J Stroke Cerebrovasc Dis. Author manuscript; available in PMC 2016 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bell et al. Page 13

Table 1

Eligible cohort characteristics by incident stroke status during main study or extension.

Participant characteristics
No stroke during main study or 

extension
N=101,012 (97.8%)

Stroke during main study or 
extension

N=2,225 (2.2%)
p-value

Admitted to nursing home during extension 8370 (8.3) 534 (24.0) <.001*

Mean age at extension enrollment (± SD)1 70.85 (± 6.83) 75.06 (± 6.38) <.001*

Race/Ethnicity2 0.002*

 American Indian or Alaskan Native 338 (0.3) 3 (0.1)

 Asian or Pacific Islander 2127 (2.1) 32 (1.4)

 Black or African-American 7054 (7.0) 187 (8.4)

 Hispanic/Latino (regardless of race) 2786 (2.8) 43 (1.9)

 White (not of Hispanic origin) 87469 (86.8) 1930 (86.9)

 Other 1018 (1.0) 25 (1.1)

Marriage/marriage-like relationship at baseline 66453 (66.1) 1310 (59.2) <.001*

Social support constructc 0.001*

 Quartile 1 (0 – 32) 25346 (25.6) 629 (29.0)

 Quartile 2 (33 – 37) 23318 (23.6) 492 (22.7)

 Quartile 3 (38 – 42) 24027 (24.3) 532 (24.5)

 Quartile 4 (43+) 26196 (26.5) 516 (23.8)

Living with at baseline <.001*

 Live with kids 11775 (11.8) 231 (10.6)

 Live with others 8785 (8.8) 208 (9.5)

 Live with partner 56136 (56.2) 1135 (51.8)

 Live alone 23116 (23.2) 616 (28.1)

Education at baseline <.001*

 High school or less 19250 (19.2) 501 (22.7)

 Some college 36836 (36.7) 880 (39.9)

 College degree 44238 (44.1) 825 (37.4)

Income at baseline <.001*

 <35k 33344 (35.0) 983 (47.1)

 35–50k 20035 (21.0) 460 (22.1)

 50–75k 20850 (21.9) 369 (17.7)

 75k+ 20983 (22.0) 274 (13.1)

*
Significant at p< .05.

1
N (%) for categorical variables; mean (±SD=Standard deviation) for continuous variables.

2
Numbers may not add to total N due to missing data.

c
Social Support variable based on Rand 36 (higher score = higher social support)
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Table 2

Adjusted multivariate logistic regression models of factors associated with long-term NH admission for 1) Full 

extension study cohort and 2) among women who had an incident stroke.

Overall Cohort
(n=83,657)

Stroke Only Cohort
(n=1,489)

Characteristic1 aOR (95% CI) p-value aOR (95% CI) p-value

Factors enabling NH avoidance

Ethnicity <.0001* 0.1142

 American Indian vs. White 0.78 (0.32, 1.91) –

 Asian vs. White 0.35 (0.19, 0.64) –

 Black vs. White 0.44 (0.34, 0.57) 0.35 (0.13, 0.94)

 Hispanic vs. White 0.42 (0.25, 0.69) 0.36 (0.04, 3.09)

 Other vs. White 0.70 (0.41, 1.20) 0.45 (0.1, 2.02)2

Not married vs. married 0.94 (0.75, 1.16) 0.5517 0.43 (0.17, 1.05) 0.0647

Social support Quartiles <.0001* 0.6560

 Q1 vs. Q4 (lowest vs. highest) 1.34 (1.16, 1.54) 0.8 (0.45, 1.4)

 Q2 vs. Q4 1.05 (0.90, 1.22) 1.06 (0.62, 1.82)

 Q3 vs. Q4 1.08 (0.93, 1.25) 1.1 (0.65, 1.86)

Living with 0.0154* 0.2561

 Kids vs. None 0.75 (0.60, 0.93) 0.36 (0.13, 1)

 Others vs. None 0.80 (0.66, 0.97) 0.72 (0.33, 1.6)

 Partner vs. None 0.72 (0.57, 0.91) 0.49 (0.18, 1.31)

Education 0.0004* 0.6542

 Some college vs. high school 1.04 (0.91, 1.18) 1.2 (0.72, 2)

 College vs. high school 1.26 (1.10, 1.45) 1.3 (0.74, 2.28)

Income 0.0147* 0.1553

 35–50k vs. <35k 0.95 (0.84, 1.08) 0.67 (0.4, 1.13)

 50–75k vs. <35k 0.87 (0.75, 1.01) 1.08 (0.63, 1.88)

 75k+ vs. <35k 0.75 (0.63, 0.90) 0.57 (0.27, 1.17)

Predisposing Factors for NH admission

Age at extension enrollment 1.09 (1.08, 1.10) <.0001* 1.03 (0.96, 1.11) 0.3496

Physical functioning Quartiles <.0001* 0.1838

 Q1 vs. Q4 (lowest vs. highest) 2.77 (2.38, 3.23) 1.58 (0.92, 2.7)

 Q2 vs. Q4 1.85 (1.59, 2.15) 1.14 (0.67, 1.95)

 Q3 vs. Q4 1.49 (1.25, 1.79) 0.83 (0.41, 1.69)

Baseline BMI <.0001* 0.2471

 Obese vs. Normal 1.71 (1.49, 1.95) 1.4 (0.83, 2.36)

 Overweight vs. Normal 1.13 (1.00, 1.29) 0.96 (0.59, 1.53)
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Overall Cohort
(n=83,657)

Stroke Only Cohort
(n=1,489)

Characteristic1 aOR (95% CI) p-value aOR (95% CI) p-value

 Underweight vs. Normal 1.18 (0.68, 2.05) −3

Cardiovascular disease at baseline 1.34 (1.20, 1.49) <.0001* 1.15 (0.76, 1.72) 0.5121

Cancer at baseline 1.00 (0.86, 1.17) 0.9771 0.66 (0.34, 1.29) 0.2247

Hip fracture ever 4.40 (3.77, 5.14) <.0001* 2.39 (1.32, 4.35) 0.0043*

Depressive symptoms 1.21 (1.04, 1.41) 0.0119* 1.05 (0.53, 2.11) 0.8852

Stroke-related variables

Stroke in main trial/extension 2.59 (2.15, 3.12) <.0001* –

Age at stroke – 1.02 (0.96, 1.09) 0.4806

Hemorrhagic vs. Ischemic Stroke – 1.57 (0.92, 2.68) 0.0988

Glasgow Score at Hospital Discharge – 0.0001*

 Moderately disabled vs. Good recovery – 2.76 (1.73, 4.42)

 Severely disabled vs. Good recovery – 1.61 (1.02, 2.53)

*
Significant at p< .05.

1
Separate multivariable linear regression models for overall cohort and stroke only cohort. Fully adjusted models shown also adjusted for factors 

related to risk of stroke, including physical activity, smoking, alcohol use, diabetes, hypertension, stroke prior to baseline of the WHI study, 
hormone therapy and participation in WHI observational vs. clinical trial.

2
Other ethnicities include Asian American and Native American because of very small numbers within these groups.

3
Normal BMI includes underweight because of very small numbers of subjects in that category.
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