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ABSTRACT: Background: Women are more likely to be admitted to nursing home after stroke than men. Differences in patient
characteristics and outcomes by sex after institutionalization are less understood. We examined sex differences in the characteristics and
care needs of patients admitted to nursing home following stroke and their subsequent survival. Methods: We identified patients with
stroke newly admitted to nursing home between April 2011 and March 2016 in Ontario, Canada, with follow-up until March 2018 using
linked administrative data. We calculated prevalence ratios and 95% confidence intervals (CIs) for the primary outcomes of dependence
for activities of daily living, cognitive impairment, frailty, health instability, and symptoms of depression or pain, comparing women to
men. The secondary outcome was all-cause mortality. Results: Among 4831 patients, 60.9% were women. Compared to men, women
were older (median age [interquartile range, IQR]: 84 [78, 89] vs. 80 [71, 86]), more likely to be frail (prevalence ratio 1.14, 95% CI [1.08,
1.19]), have unstable health (1.45 [1.28, 1.66]), and experience symptoms of depression (1.25 [1.11, 1.40]) or pain (1.21 [1.13, 1.30]), and
less likely to have aggressive behaviors (0.87 [0.80, 0.94]). Overall median survival was 2.9 years. In a propensity-score-matched cohort,
women had lower mortality than men (hazard ratio 0.85, 95% CI [0.77, 0.94]), but in the age-stratified survival analysis, the survival
advantage in women was limited to those aged 75 years and older. Conclusions: Despite lower subsequent mortality, women admitted
to nursing home after stroke required more care than men. Pain and depression are two treatable symptoms that disproportionately
affect women.

RÉSUMÉ : Différences entre les sexes en matière de besoins en soins et de taux de survie dans le cas de patients admis dans des foyers de soins en
longue durée à la suite d’un AVC. Contexte : Les femmes sont plus susceptibles que les hommes d’être admises dans des foyers de soins en longue durée
(nursing homes) à la suite d’un AVC. Ceci dit, une fois ces patients institutionnalisés, on comprend encore mal les différences entre les sexes en ce qui
concerne leurs caractéristiques et l’évolution de leur état de santé. Nous avons ainsi analysé ces différences, tant en ce qui concerne les caractéristiques des
patients que leurs besoins en soins, après qu’ils ont été admis dans des foyers de soins en longue durée à la suite d’un AVC auquel ils ont survécu.
Méthodes : C’est en utilisant des données administratives associées que nous avons identifié des patients ontariens victimes d’AVC et nouvellement admis
entre avril 2001 et mars 2016, patients ayant fait l’objet d’un suivi jusqu’en mars 2018. Dans le but de comparer les femmes aux hommes, nous avons
calculé les taux de prévalence (IC 95 %) en mettant l’accent sur les aspects suivants : dépendance à l’égard d’autrui en ce qui a trait aux activités du
quotidien, atteinte cognitive, fragilité et instabilité de l’état de santé, symptômes de dépression et manifestations de douleur. De façon secondaire, nous
nous sommes également penchés sur les taux de mortalité toutes causes confondues. Résultats : Parmi les 4 831 patients, 60,9 % étaient des femmes.
Comparées aux hommes, ces dernières étaient plus âgées (âge médian [EI] : 84 [78,89] contre 80 [71,86]) et plus susceptibles d’être considérées
« fragiles » (taux de prévalence 1,14 ; IC 95 % [1,08 – 1,19]), d’avoir une santé instable (1,45 [1,28 – 1,66]), de présenter des symptômes de dépression
(1,25 [1,11 – 1,40]) et des manifestations de douleur (1,21 [1,13 – 1,30]). Ajoutons aussi que les femmes étaient moins susceptibles d’avoir des
comportements agressifs (0,87 [0,80 – 0,94]). De façon générale, le taux médian de survie de ces patients a été de 2,9 années. À l’aide de la méthode
d’appariement de cohortes en fonction de scores de propension (propensity score matched cohort), il s’est avéré que les femmes avaient un taux de
mortalité inférieur à celui des hommes (rapport de risque 0,85 ; IC 95 % [0,77 - 0,94]). Toutefois, lors d’une analyse des taux de survie stratifiés selon
l’âge, l’avantage des femmes en termes de survie a été limité à celles âgées de plus de 75 ans. Conclusions : En dépit de taux de mortalité inférieurs à la
suite d’un AVC, il a été démontré que les femmes admises en foyers de soins en longue durée vont avoir besoin de plus de soins si on les compare aux
hommes. À cet égard, la douleur et la dépression sont deux symptômes traitables qui les affectent de façon disproportionnée.
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INTRODUCTION

Admission to nursing home is a frequent surrogate for poor
outcome in stroke research, but a more fulsome characterization
of patients after institutionalization is lacking.1,2 Further, sex
differences in patient characteristics and care needs at entry to
nursing home following stroke and subsequent survival are not
well understood,2–4 but quantifying these potential differences
may help to improve and individualize care after stroke.

Women are more likely than men to be admitted to nursing
home following a stroke.2–5 Women tend to be older than men at
the time of their first stroke and present with more severe
strokes, which may explain some of the difference in nursing
home admissions.2,6,7 However, there may be other contributing
factors. Living alone or without a spouse is associated with an
increased need for nursing home placement after stroke, and
some studies suggest that increased levels of social support may
delay institutionalization.6,8,9 In stroke populations, women are
more prone to social isolation than men because they are older,
less likely to be married, and more likely to be living alone.2,10 It
is not clear if women are more likely to be institutionalized than
men after stroke because they are more functionally disabled
poststroke or if women are more likely than men to lack
sufficient social support to enable their return to the community.
If women are observed to have fewer care needs than men
at admission to nursing home after stroke and lower mortality,
interventions to promote community reintegration may be
needed.

We aimed to determine whether sex differences exist in the
characteristics, care needs, and survival of new nursing home
residents admitted after stroke. We hypothesized that women may
have fewer care needs and lower mortality than men and that they
may be older, less likely to be married, and more likely to be
living alone prior to nursing home admission.

METHODS

We used linked population-based administrative and clinical
data to identify adult patients (aged 18–110 years) discharged
alive from an acute care hospital following stroke between
April 1, 2011 and March 31, 2016, and who were subsequently
admitted to a nursing home within 180 days. Patients with
ischemic stroke and intracerebral hemorrhage were identified
using the International Classification of Diseases 10th Revisions
(ICD-10) codes H34.1, I63.x, I64.x, and I61.x coded as the most
responsible diagnosis.11 Patients were followed until March 31,
2018. We excluded patients who were not residents of Ontario,
those without a valid health insurance number, patients living in a
nursing home prior to stroke, as well as those with any stroke
events occurring in-hospital during an admission for a different
health condition.

Health administrative datasets (Supplementary Table S1) were
linked using unique encoded identifiers and analyzed at ICES.
We used the Resident Assessment Instrument-Minimum Data Set
version 2.0 (RAI-MDS 2.0) to determine care needs upon
admission to nursing home. Patients without a RAI-MDS 2.0
assessment within 14 days of admission to a nursing home were
excluded. These databases have been used extensively in health
services research.12

The primary outcomes were care needs measured using
validated clinical and functional scales in the RAI-MDS 2.0,
including the Activities of Daily Living Hierarchy Scale
(a 6-point scale with scores ≥ 3 indicating total dependence
requiring extensive supervision), the Depression Rating Scale
(a 14-point scale with scores ≥ 3 indicating the presence of
depressive disorder symptoms), the Cognitive Performance
Scale (a 6-point scale with scores ≥ 2 indicating the presence
of cognitive impairment), the Aggressive Behaviour Scale
(12-point scale with scores ≥ 1 indicating the presence of
aggression), the Pain Scale (a 3-point scale with scores ≥ 1
indicating the presence of pain), the Index of Social Engagement
(a 6-point scale with scores < 6 indicating lower levels of
engagement), the Changes in Health, End-stage Disease, and
Signs and Symptoms Scale (5-point with scores ≥ 2 indicating
health instability and risk of poor outcomes).13–17 Frailty status
was assessed using a 72-item index derived using a cumulative
deficits approach from items in the RAI-MDS 2.0 and catego-
rized as 0.0–0.3 = non-frail or pre-frail versus >0.3 = frail.17,18

The secondary outcome of all-cause mortality was assessed
following nursing home admission until March 31, 2018. The
use of data in this project was authorized under section 45 of
Ontario’s Personal Health Information Protection Act.

Statistical Methods

Patient characteristics were described by sex using propor-
tions for categorical variables and medians and interquartile
ranges (IQRs) for continuous variables. We calculated unadjusted
prevalence ratios and associated 95% confidence intervals (CIs)
for care needs comparing women to men in all patients admitted
to a nursing home following stroke discharge. These estimates
were also stratified by age (categorized as 18–64, 65–74, 75–84,
and over 85 years), marital status (categorized as married vs. not
married, including patients who were never married, widowed,
separated, divorced, and unknown status), and baseline living
situation (living alone vs. not).

We investigated sex differences in all-cause mortality after
admission to nursing home by plotting Kaplan–Meier survival
estimates in men and women and comparing them using the log-
rank test. Survival curves were plotted for the overall cohort and
stratified by age.We used propensity score matching to account for
differences in characteristics at admission to nursing home be-
tween men and women.19 The propensity score was estimated
using a logistic regression model, in which sex was regressed on all
measured baseline covariates, including sociodemographic char-
acteristics, comorbidities, care needs, and care trajectories, includ-
ing whether the patient had been admitted to inpatient rehabilita-
tion, complex continuing care, readmitted to acute care, or utilized
home care services between discharge from acute care and
admission to nursing home. Men and women were matched on
age (± 2 years) and the logit of the propensity score, using calipers
equal to 0.2 of the standard deviation of the logit of the propensity
score.20 Characteristics of men and women before and after
matching were compared using standardized differences.21 Stan-
dardized differences of <0.1 were used to indicate adequate
balance. The rate of all-cause mortality was compared between
men and women in the matched sample using a Cox proportional-
hazards regression model in which the hazard of all-cause death
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was regressed on sex. Each individual was followed from nursing
home admission until death or the end of the study period on
March 31, 2018 (at which point they were censored), whichever
came first. A robust variance estimator was used to account for the
matched nature of the sample.22 All analyses were performed using
SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

Among 54,545 patients discharged alive after stroke, 4853 were
newly admitted to nursing home within 180 days. After excluding
patients who were nonresidents of Ontario (n= 6) and those who
did not have a full RAI-MDS 2.0 assessment within 14 days of
admission to nursing home (n= 16), analyses were performed on
4831 (8.9%) patients, of whom 60.9% were women. Table 1
shows the baseline characteristics of the cohort by sex. Compared
to men, women were older (median age [IQR]: 84 years [78, 89]
for women vs. 80 [71, 86] years for men), less likely to be married
(21.9% women vs. 50.4% men), and more likely to live alone at
baseline (20.8% women vs. 16.9% men). Sex differences in care
trajectories between discharge from acute care and admission to
nursing home are shown in Supplementary Table S2.

At nursing home admission, women were more likely than
men to be frail (62.1% women vs. 53.7% men), have unstable
health (21.3% women vs. 14.7% men), experience symptoms of
depression (22.8% women vs. 18.3% men) and pain (48.4%
women vs. 39.9% men, Table 2). Women were less likely than
men to exhibit aggressive behaviors (31.3% women vs. 35.9%
men). The prevalence ratios and 95% CI for care needs compar-
ing women to men for the overall cohort are shown in Figure 1,
and stratified analyses by age, marital status, and baseline living
situation are shown in Supplementary Table S3.

The median follow-up time was 2.33 years (IQR: 0.98, 3.73)
for women and 2.31 years (IQR: 0.91, 3.73) for men. The overall
median survival following nursing home admission was
2.9 years, 95% CI (2.7, 3.1). In the unadjusted age-stratified
analyses, there was no sex difference in the Kaplan–Meier
survival analysis among patients younger than 75 years of age,
but women had lower mortality than men among those aged
75 years or older (Figure 2).

Following propensity score matching, 1364 pairs were
matched (Supplementary Table S4) and included 46.3% of
women and 72.4% of men in the original cohort. Men and
women were well balanced in their baseline characteristics, care
needs, and health care utilization, except for the length of stay
in inpatient rehabilitation (median days [IQR]: 47 [31, 65]
women vs. 50 [34, 72] men). In the propensity-score-matched
analysis, women had a lower hazard of mortality compared to
men (hazard ratio 0.85 and 95% CI [0.77, 0.94], p < 0.001,
Figure 3).

DISCUSSION

The majority of stroke survivors newly admitted to nursing
home were women. Compared to men, women were more likely
to be living alone prior to their stroke and less likely to be
married. Women had lower mortality than men over time, but
they had more care needs. Our results suggest that simply
evaluating the need for nursing home admission as a surrogate
for poor outcome without understanding the care needs at

admission or the subsequent survival incompletely captures the
experience of the most severely disabled stroke survivors and
may particularly underestimate the burden of stroke on women.

Table 1: Baseline characteristics of patients with stroke
newly admitted to nursing homes by sex (n= 4831)

Baseline characteristics
Women Men

S-Diff
n= 2946 n= 1885

Age categories (years)

18–64 154 (5.2%) 271 (14.4%) 0.31

65–74 332 (11.3%) 386 (20.5%) 0.25

75–84 1032 (35.0%) 667 (35.4%) 0.01

85+ 1428 (48.5%) 561 (29.8%) 0.39

Marital status

Married 646 (21.9%) 950 (50.4%) 0.62

Not marrieda 2300 (78.1%) 935 (49.6%) 0.62

Living situation prior to nursing home admission

Living alone 613 (20.8%) 318 (16.9%) 0.12

Not living alone 2161 (73.4%) 1480 (78.5%) 0.12

Baseline home location

Small town (<10,000) 364 (12.4%) 272 (14.4%) 0.06

Medium urban
(10,000–100,000)

346 (11.7%) 235 (12.5%) 0.02

Large urban (>100,000) 2236 (75.9%) 1377 (73.1%) 0.07

Neighborhood income quintile

1= Lowest 681 (23.2%) 469 (25.0%) 0.04

2=Next to lowest 607 (20.7%) 388 (20.7%) 0

3=Middle 609 (20.8%) 368 (19.6%) 0.03

4=Next to highest 512 (17.5%) 343 (18.3%) 0.02

5=Highest 523 (17.8%) 305 (16.3%) 0.04

Diabetes 1145 (38.9%) 854 (45.3%) 0.13

Hypertension 2790 (94.7%) 1693 (89.8%) 0.18

Prior stroke 402 (13.6%) 354 (18.8%) 0.14

Atrial fibrillation 1264 (42.9%) 665 (35.3%) 0.16

Ischemic heart disease 847 (28.8%) 648 (34.4%) 0.12

COPD 799 (27.1%) 597 (31.7%) 0.1

Congestive heart failure 858 (29.1%) 471 (25.0%) 0.09

Dementia 1204 (40.9%) 747 (39.6%) 0.03

Charlson score categories

0 547 (18.6%) 251 (13.3%) 0.14

1 467 (15.9%) 256 (13.6%) 0.06

2 683 (23.2%) 402 (21.3%) 0.04

3+ 1249 (42.4%) 976 (51.8%) 0.19

Ischemic stroke 2597 (88.2%) 1624 (86.2%) 0.06

Hemorrhagic stroke 349 (11.8%) 261 (13.8%) 0.06

IQR= interquartile range; SD = standard deviation; S-Diff= standard-
ized differences; COPD=Chronic Obstructive Pulmonary Disease.
Standardized differences of <0.1 indicate adequate balance.
aIncludes patients who were widowed, divorced, separated, never mar-
ried, and unknown status.
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Sex differences in stroke care delivery have been previously
described and span issues of prevention, access, and outcomes. For
example, women with atrial fibrillation are less likely to receive oral
anticoagulation or more likely to be treated with conservative doses
compared to men,23,24 women with minor strokes are at higher risk
of misdiagnosis25 and those with severe strokes are less likely to be
treated with intravenous thrombolysis despite similar eligibility

criteria.26,27 Whether closing these gaps in stroke care can decrease
the number of women requiring nursing home or reduce their care
needs at nursing home admission deserves dedicated evaluation.

Quantifying sex differences in the care needs at admission to
nursing home may help identify opportunities to improve care.
Consistent with prior reports, we found that women were more
likely than men to report symptoms of pain and depression, two

Table 2: Health services care needs at nursing home admission by sex (n= 4831)

Health services care needs
Women Men

S-Diff
n= 2946 n= 1885

Extensive supervision for activities
of daily living

2466 (85.8%) 1523 (82.7%) 0.08

Presence of symptoms of depression 655 (22.8%) 336 (18.3%) 0.11

Presence of cognitive impairment 2150 (74.8%) 1330 (72.2%) 0.06

Presence of aggressive behavior 899 (31.3%) 661 (35.9%) 0.1

Lower social engagement 2389 (83.1%) 1542 (83.8%) 0.02

Presence of pain 1391 (48.4%) 735 (39.9%) 0.17

Instability in health status 613 (21.3%) 270 (14.7%) 0.17

Frail 1830 (62.1%) 1031 (54.7%) 0.15

S-Diff= standardized differences.
Standardized differences of <0.1 indicate adequate balance.

0.5 1.0 1.5 2.0

Extensive supervision in activities of daily living

Symptoms of depression

Cognitive impairment

Aggressive behavior

Lower social engagement

Pain

Higher health instability

Frail

Prevalence Ratio

Figure 1: Prevalence ratios of care needs among newly admitted nursing home residents with stroke in
Ontario, Canada, comparing women to men (n= 4831).
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potentially treated symptoms.28,29 Pain after stroke can be related
to musculoskeletal conditions, neuropathic in nature, as well as
due to complications of immobility, such as pressure ulcers or
reflex sympathetic dystrophy.30 Symptoms of depression after
stroke are associated with the severity of disability and pain, and
may be potentially influenced by patient preferences for end-of-
life care, which may differ in men and women.31 Understanding
why women are more likely to experience these symptoms in

nursing home than men may help tailor treatments to individual
needs and improve quality of life.

We found that women had decreased mortality over time
compared to men in the propensity-score-matched cohort. The
survival advantage in women has been also reported in residents
admitted to nursing home for non-stroke conditions.32,33 However,
only 46.3% of the women in the total cohort were matched
to men. The age-stratified survival curves indicated that only
women aged 75 years and older had lower mortality than men.

An important strength of the current study is the use of a
population-based patient sample in the setting of a universal
health care system with mandatory reporting of health services
and standardized clinical assessments in nursing home. Our
study nevertheless had several limitations. We were not able to
determine advanced care directives, which are important for
understanding long-term survival and may be different for men
and women.31 We did not have information on caregiver
supports in the community, race/ethnicity, stroke severity,
stroke etiology, or quality of life measures, as these are not
available in administrative data.34 While financial incentives
may motivate the overestimation of care needs, we do not think
that any potential misclassification of care needs would differ-
entially affect men or women.35 Finally, we were only able to
examine baseline differences after admission to nursing
home and did not have data on subsequent treatment or inter-
ventions once admitted. We also acknowledge that there are
other important care needs in nursing home, such as pressure
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Figure 2: Age-stratified Kaplan–Meier survival curves of men and women with stroke after admission to nursing home
(n= 4831).
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Figure 3: Survival following nursing home admission in propensity-
score-matched cohort of men and women with stroke (n= 1364 pairs).
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ulcers or malnutrition, that we have not included in the
current study. Instead, we used validated composite scores that
have shown to be predictive of clinical outcomes, such as a
72-item frailty index, which incorporates many aspects of
resident care needs.

CONCLUSION

More women than men were newly admitted to nursing home
after stroke and they had higher care needs despite lower
mortality. We identified pain and depression as two potentially
treatable symptoms that disproportionately affect women. Resi-
dents newly admitted to nursing home following stroke survive
for a substantial length of time. Improving the care and quality of
life of nursing home residents with stroke is an important subject
of future study.
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