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ABSTRACT

Background: Cerebrovascular disease (CD) is a leading cause of disability and death in
British Columbia, as in much of the developed world. Provision of care for stroke-affected
persons depends upon accurate estimates of prevalence, but also on a clearer
understanding of the specific characteristics and needs of this population.

Methods: Data are drawn from the Canadian Community Health Survey, Cycle 1.1, 2000-
2001. Bivariate analysis examines older populations age 55+ living in BC to determine
how stroke-affected persons differ from non-stroke-affected persons according to socio-
demographic factors, health, co-morbid conditions, need for help, and service use.
Multivariate logistic regression was used to assess the impact of stroke status on need for
help with regular and instrumental activities of daily living.

Results: Risk of stroke rises every decade after age 55. The prevalence of CD in British
Columbia is 3.7% among those age 55+ and 5.2% among those age 65+. Stroke survivors
use more acute care services (i.e., they spend more nights in hospital and consult
physicians more often on an annual basis). Being older and female, as well as having
lower income and poor health are characteristics of stroke survivors. Even after controlling
for these variables, the odds of needing help with regular tasks of daily living are still
higher for stroke-affected persons because of the high level of disability associated with
stroke.

Conclusion: Ultimately, while it is appropriate to target acute care resources to treat stroke
and to minimize negative stroke outcomes, these data support the need to develop a
clearer understanding of the needs and service utilization patterns of community-dwelling
stroke survivors to ensure access to a full continuum of care.
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Cerebrovascular disease (CD) is a
major public health problem
worldwide and a leading cause of

death and disability in British Columbia.1-3

While mortality rates due to ischemic
heart disease and acute myocardial infarc-
tion have been decreasing over time, mor-
tality rates for stroke have not changed sig-
nificantly in the past 10 years, accounting
for 7% of all-cause mortality.3

Conservative estimates suggest that each
year approximately 50,000 strokes occur in
Canada, but recent research in the United
States that examined hospital administra-
tive data, suggests that this number may be
conservative.4,5 Currently, there are an esti-
mated 300,000-350,000 stroke survivors
in Canada.2-5 Recent, population-based
surveys suggest that the prevalence of
stroke among community residents in
Canada is between 5.2-6.3% among those
age 65 and over.5,6 Better surveillance sys-
tems are needed in order to improve the
accuracy of estimates regarding the inci-
dence and prevalence of this disease in
Canada.7-10 Furthermore, such estimates
do not take into account the rates of stroke
among harder-to-reach populations, such
as those who are institutionalized, and per-
sons living on reserves and on army
bases.11

The need to focus attention on CD
comes from an awareness of the high bur-
den of disability associated with this dis-
ease and from projections that suggest that
rates of stroke are expected to rise over the
next 15 years due to population aging.5

About 60% of stroke survivors experience
neurological deficits that require rehabilita-
tion and 20% require long-term or tempo-
rary institutionalization.12 Stroke affects
individuals differently and each stroke can
result in a wide range of disabilities,
including: arm or leg paralysis, difficulty
with walking, speech, vision, reading, writ-
ing, and cognition, as well as depression,
memory loss and personality change.12-15

Not surprisingly, the overall burden of
stroke can result in pronounced psycholog-
ical, physical and financial impacts for
some individuals, families, the health care
system, and society as a whole.15

Limited research has aimed at under-
standing the needs of stroke-affected per-
sons living in the community despite the
high level of disability associated with this
disease, and the relationship between dis-
ability and need for help.16 This study
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examines need for help among community-
dwelling stroke survivors. While access to
timely stroke care provided by highly
trained, interdisciplinary stroke teams is
critical to reduce the negative impacts of
stroke when it occurs and to promote
improved functional outcomes, a focus on
acute care exclusively obscures the impor-
tance of the specific daily needs of stroke
survivors.14-16 Ensuring that a broad range
of appropriate home care and community-
based services are in place for stroke sur-
vivors and their families can promote posi-
tive rehabilitation outcomes, enhance well-
being, reduce social isolation and prevent
recurrent strokes.15-17

Health care restructuring initiatives in
British Columbia (BC), as in other juris-
dictions, recognize the importance of pro-
viding care closer to home for individu-
als.17 Nevertheless, the majority of funding
is still directed at institutional care rather
than health promotion and primary pre-
vention activities, public health nursing
and inspections, nutrition, speech and
hearing programs.17 These are the kinds of
services that are needed by stroke-affected

persons and other vulnerable popula-
tions.15-17 The province of BC is of interest
because it has a population that is aging
more rapidly than other Canadian
provinces.18 The present study develops
profiles of community-dwelling stroke sur-
vivors and non stroke-affected persons in
BC using data collected from the Canadian
Community Health Survey (CCHS),
Version 1.1. Multivariate logistic regres-
sion analyses are run to examine whether
being stroke-affected is an important factor
in elevating the need for help among the
age 55 and over population when age, gen-
der, health and morbidity are taken into
account. Other population-based
Canadian research has focussed on risk fac-
tors for stroke (e.g., age, gender and co-
morbid conditions), and elaborated on the
patterns and predictors of well-being
among stroke survivors.5,6 This project
focusses on need for help among community-
dwelling stroke-affected persons. These
results are a starting point for more in-
depth, follow-up qualitative analyses of the
needs and supports of stroke survivors, an
identified need in the literature.12-17

METHODS

Data from the Canadian Community
Health Survey (CCHS) are employed to
develop comparative profiles of stroke-
affected and non-stroke-affected persons in
BC and to conduct a multivariate analysis
examining need for help among the 55+
population. The CCHS represents the per-
spectives of 98% of Canadians. It is a
large, random stratified household survey
of the Canadian population age 12 and
over who live in the ten provinces and the
three territories, and was designed to allow
comparisons to be made across health
regions in Canada and BC.19 This cross-
sectional survey includes data from 5,672
respondents age 55 and over living in BC.
The weighted total represents 876,452
British Columbians age 55 and over.
Children and the elderly were over-
sampled. In this survey, an unweighted
total of 219 persons age 55 or over indicat-
ed that they suffer from the effects of a
stroke. (Definitions of variables used in the
analysis are available from the author upon
request.) Chi-square tests and confidence
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TABLE I
Bivariate Profiles: Selected Characteristics of Stroke Survivors and Non-stroke-affected Individuals Age 55 and Over in British Columbia

Characterisic/Risk Factor Reporting Effects of Stroke Not Reporting Effects of Stroke
Number % (95% CI) Number % (95% CI)

Sex**
Men 16,800 52 (42-62) 396,300 47 (45-49)
Women 15,400 48 (38-58) 445,800 53 (51-55)

Age**
55-74 16,000 50 (40-60) 654,700 78 (76-80)
75+ 16,200 50 (40-60) 187,350 22 (20-24)

Marital Status*
% married 18,800 58 (49-68) 589,900 70 (68-72)
% not married 13,400 42 (32-52) 252,200 30 (28-32)

Income**
Low income 5300 † 19 (11-28) 87,800 12 (11-14)
Middle to higher 22,000 81 (72-89) 630,500 88 (86-89)

Education**
< secondary 20,800 66 (54-77) 403,500 49 (47-51)
> post secondary 10,900 19 (11-27) 424,400 51 (49-53)

Health**
% fair or poor 21,500 67 (58-76) 181,300 22 (20-23)
% excellent, very good or good 10,500 33 (24-42) 660,100 78 (77-80)

High Blood Pressure*
Yes 17,900 56 (48-64) 241,784 29 (27-31)
No 14,200 44 (34-54) 599,100 71 (69-73)

Diabetes*
Yes 8000 † 25 (16-33) 79,000 9 (8-10)
No 24,200 75 (66-85) 762,100 91 (89-92)

Heart Disease*
Yes 14,900 46 (37-56) 105,500 12 (11-14)
No 17,300 54 (43-64) 735,900 88 (86-89) 

Mean Chronic Conditions*** 31,000 4.17 (4.16-4.18) 827,300 2.08 (2.08-2.09)
Mean Nights in Hospital *** 31,700 4.25 (4.15,4.35) 840,700 0.85 (0.84-0.86)
Mean Physician Consults*** 31,900 8.75 (8.66- 8.84) 838,700 4.61 (4.60-4.62)

Source: CCHS, 1.1 2000/01
Notes: All reported values represent weighted estimates. The coefficients of variation <16.5% are ‘acceptable’ for unconditional release unless designated
by †. This symbol indicates the coefficients of variation are ‘marginal’ (range 16.6-33.3) and should be accompanied by a warning about high sampling
variability associated with the estimates (See CCHS guidelines).
* statistically significant chi-square test results (95%)
** statistically significant chi-square results (99%)
*** statistically significant t-test results (95%)



intervals are given for all bivariate compar-
isons. T-tests were carried out to examine
the differences between stroke-affected per-
sons and others measured by the continu-
ous variables, i.e., number of chronic con-
ditions, number of nights spent in hospital
and number of physician contacts. For the
multivariate logistic regression analysis,
three logistic regression models were run to
estimate the odds of individuals needing
help with at least one daily task. The need
for help measure takes into account a mix-
ture of activities of daily living (ADLs, e.g.,
personal care and moving around the
house) and instrumental activities of daily
living (IADLs, e.g., help with meals, and
help with normal everyday housework).
Stroke-affected status was entered first,
then socio-economic control variables 
(i.e., age, gender, marital status, education
and income) were added to the second
model to determine their influence on
need for help. Health and co-morbid con-
ditions were added to the third model.

RESULTS

The prevalence of stroke is 3.7% among
British Columbians age 55 and older, and
5.2% among those age 65 and over. From
the CCHS, the prevalence rates for the
Canadian population age 55+ and age 65+
are 3.4% and 4.9%, respectively. Thus,

BC has somewhat higher cerebrovascular
disease prevalence rates than the rest of
Canada.

Bivariate comparisons
Tables I and II reveal significant differences
between stroke survivors and non-stroke-
affected persons on a range of variables
including: age, gender, marital status,
income and education, health, service use,
and need for help. Stroke survivors are
much more likely to be older, i.e., in the
75+ age group rather than the 55-74 age
group (50% vs. 22%, p<0.05) and are
more likely to be male (52% vs. 47%,
p<0.01). In addition, stroke survivors are
somewhat less likely to be married (58% vs.
70%, p<0.05), more likely to have low
income (19% vs. 12%, p<0.05), and more
likely to have an educational background of
less than or equal to secondary education
(66% vs. 49%, p<0.05). With respect to
health status, strong differences emerge
with stroke survivors being three times
more likely to report fair or poor health sta-
tus than non-stroke-affected persons (67%
vs. 22%, p<0.05). In terms of health condi-
tions and health status, stroke survivors
indicate having twice as many chronic con-
ditions as non-stroke-affected persons 
(4.2 vs. 2.1, p<0.05). On average, stroke-
affected persons spend more nights in hospi-
tal (4.2 vs. 0.85%, p<0.05) and see their fam-

ily doctor with greater frequency than non-
stroke-affected persons (8.8 vs. 4.6, p<0.05).

Need for help variables (Table II) reveal
that a significantly higher proportion of
stroke survivors need help with at least one
daily task (73% vs. 27%, p<0.05). With
specific tasks, stroke survivors are more
likely than non-stroke-affected persons to
express needing help with heavy household
chores (69% vs. 26%, p<0.05), followed
by help with everyday housework (55% vs.
12%, p<0.05) and help with shopping for
necessities (48% vs. 9%, p<0.05).

Multivariate analyses
Standard multiple logistic regression analy-
sis was carried out to examine the relation-
ship between the dependent variable (i.e.,
need for help) and the independent vari-
ables (i.e., stroke status, socio-demographic
factors, health status and co-morbidities).
Service use is not added to the model as
need for help predicts service use rather
than the other way around. Results of the
multivariate analysis are shown in Table III.

The logistic regression models: 
Impact of stroke-affected status,
socio-economic characteristics and
health on need for help
In Model 1, the odds of needing help
increase among those who suffer from the
effects of stroke. Adding the control vari-
ables in Model 2 reveals that stroke-affected
status still increases the odds of needing
help; but being in an older age group and
being female are associated with greater
odds of needing help with regular tasks. In
Model 2, only the lower income categories
increase the odds of needing help. In
Model 3, only the very lowest category of
income adequacy increases the odds of
needing help. In addition, having good,
fair or poor health status increases the odds
of needing help, as does a higher number
of chronic conditions. Interestingly, high
blood pressure, the most common risk fac-
tor for stroke, decreases the odds of need-
ing help.

To sum up, the likelihood of being
stroke-affected and needing help decreases
across the models, but is still significant in
Model 3 (OR=2.2; CI=1.4-3.3). Older age
is consistently important in increasing the
odds of needing help (i.e., age 75-79;
OR=3.2; CI=2.4-4.3 and age 80+;
OR=6.9; CI=5.2-9.2) and decreasing
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TABLE II
Bivariate Profiles: Need for Help Among Stroke Survivors and Non-stroke-affected
Individuals Age 55+

Characteristic Reporting Not Reporting 
Effects of Stroke Effects of Stroke

Number % (95% CI) Number % (95% CI)
Needs help with at least one task

Yes * 23,600 73 (64-82) 228,900 27 (25-29)
No * 8600 † 27 (18-36) 611,300 73 (71-75)

Needs help preparing meals
Yes * 11,200 35 (25-44) 48,300 6 (5-7)
No * 21,000 65 (56-74) 793,300 94 (93-96)

Need help with personal care
Yes * 8100 25 (17-34) 27,300 3 (2-4)
No * 24,000 75 (66-84) 814,200 97 (95-98)

Needs help with everyday housework
Yes * 17,600 55 (45-64) 101,900 12 (11-13)
No * 14,600 45 (35-56) 739,700 88 (87-89)

Needs help with shopping for necessities
Yes * 15,300 48 (38-58) 73,400 9 (8-10)
No * 16,800 52 (42-63) 767,800 91 (90-93)

Needs help with heavy household chores`
Yes * 22,100 69 (60-78) 218,000 26 (24-28)
No * 10,000 31 (22-40) 622,200 74 (72-76)

Needs help moving around house
Yes * 7100† 22 (14-31) 26,700 3 (2-4)
No * 25,000 78 (68-87) 814,900 97 (95-98)

Source: CCHS, 1.1, 2000/01
Notes: All reported values represent weighted estimates. The coefficients of variation <16.5% are
acceptable for unconditional release unless otherwise indicated. (See CCHS guidelines.)
* indicates statistically significant chi-square result at the 95% confidence level
† marginal estimate with high sampling variability



health status increases the odds of needing
help (poor; OR=13.1; CI=8.7-19.8). The
number of chronic conditions is significant
in increasing the odds of needing help
(OR=1.5; CI=1.4-1.6), however the type
of co-morbid condition (i.e., diabetes or
heart disease) is not significantly associated
with increased need for help, and having
high blood pressure, as already mentioned,
actually reduces the likelihood of needing
help with regular daily activities (OR=0.7;
CI=0.6-0.8). Successive models (Model 1-
Model 3), exhibit a reduction in log likeli-
hood values (Table III) and therefore sup-
port that there are significant
relationship(s) between the dependent vari-
able and the selected independent vari-
ables.

DISCUSSION

Even after controlling for age, gender,
income and health variables, stroke-affected
status is still significant and increases the
odds of needing help on a daily basis, while
other co-morbid conditions such as dia-
betes and having other heart disease do not
show an effect on need for help. High
blood pressure appears to decrease the odds
of needing help, which may be related to

the fact that hypertension is a medical con-
dition that can be properly treated with
medication so that it does not have a large
or debilitating impact on daily routines. As
expected, the odds of needing help with
daily tasks increase for those who are in an
older age group, who are female and who
are in the lowest income adequacy catego-
ry. Similarly, declining health status and an
increase in number of chronic conditions
increase the odds of needing help. Overall,
the level of disability associated with stroke
makes it distinctive from many other
health conditions and increases the vulner-
ability of individuals living with this dis-
ease because of their higher level of need
for help on a daily basis.

Effective stroke care requires the inte-
grated efforts of a team ranging from
health professionals such as: public health
nurses, physicians, specialists, therapists
and counselors through to: informal care-
givers, spouses and family members. For
those living with the effects of stroke,
access to a broad continuum of home and
community support services may help
them to meet their short- and long-term
needs. More research is needed to under-
stand the full range of services accessed by
stroke-affected persons, including alterna-

tive practitioners and home care services.
In the CCHS, low numbers of the former
and a complete lack of information on
home care service use* (i.e., it is optional
content) pose problems in developing a
clear picture of the full spectrum of services
needed by stroke-affected persons.
Without more complete information, it is
difficult to assess whether low levels of use
of non-acute services (e.g., mental health
and alternative practitioners) among the
population age 55+ illustrate a lack of
awareness of available supportive services,
limited availability, user fees, restrictive eli-
gibility criteria, or other factors.

It is critical to have better estimates of
the prevalence of CD and to determine if
the burden of stroke in Canada is as large
as recent data from the United States
would suggest.4 As a source of data, a limi-
tation of the CCHS is that it appears to
underestimate the prevalence of CD and
stroke by failing to take into account pop-
ulations living in institutions, as well as

NEED FOR HELP AMONG STROKE-AFFECTED PERSONS IN BC

224 REVUE CANADIENNE DE SANTÉ PUBLIQUE VOLUME 96, NO. 3

* In the CCHS, all provinces have access to com-
mon or core content with the option of request-
ing that additional content be added according
to the specific (buy-in) needs of provincial and
local health regions. Information on home care
service use was not requested and thus is not
available in the BC data.

TABLE III
Multiple Logistic Regression Results of Need for Help

Variable Model 1 Model 2 Model 3 exp(B) (CI 95%)
n=5645 n=4654 n=4564

Stroke-affected Status (1=yes) 1.934*** 1.866*** 0.782*** 2.2 (1.4-3.3)
Age Group (reference=55-59)

60-64 0.096 0.129
65-69 0.215 0.255
70-74 0.607*** 0.595*** 1.8 (1.4-2.4)
75-79 1.248*** 1.176*** 3.2 (2.4-4.3)
80+ 1.884*** 1.933*** 6.9 (5.2-9.2)

Gender (reference=male) 0.851*** 0.976*** 2.6 (2.2-3.2)
Education (reference=secondary or less) 0.013 -0.001
Marital status (reference=married)

Widowed or separated 0.003 0.068
Single -0.153 -0.159

Income Adequacy (reference=highest)
Lowest 1.246*** .461* 1.6 (1.1-2.4)
Lower middle 0.867*** 0.282
Middle 0.553*** 0.126
Upper middle 0.323** 0.099

Health (reference=excellent)
Very good 0.282
Good 0.981*** 2.7 (2.0.-3.6)
Fair 1.778*** 5.9 (4.3-8.2)
Poor 2.574*** 13.1 (8.7-19.8)

Co-morbid Conditions
High blood pressure (1=yes) -0.391*** 0.7 (.6-.8)
Diabetes (1=yes) 0.193
Heart disease (1=yes) 0.039

No. Chronic Conditions 0.436*** 1.5 (1.4-1.6)

-2Log Likelihood 6932.3 4916.400 3969.4

* p<0.05
** p<0.01
*** p<0.001 (two-tailed test)
Source:  CCHS, 1.1 2000/01



those living on reserves or on army bases.
A further limitation of the CCHS survey is
that the data are self-reported and therefore
not verified by health practitioners, which
complicates understanding the magnitude
of the illness and the range of services
required.

To address the service needs of stroke
survivors and promote quality of life, it is
also important to gather specific data relat-
ed to the age at which the stroke occurred
(also optional content), the type of stroke,
the degree of impairment, whether this is
the first stroke or a recurrent stroke, and
level of informal support that is available.
Ongoing research that triangulates data
sources such as the CCHS with data from
the BC linked health database and with
qualitative interviews with community-
dwelling stroke survivors will help to
ensure that necessary services are available
to allow stroke survivors to remain in their
own homes in the community for as long
as possible. 
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RÉSUMÉ

Contexte : Les maladies vasculaires cérébrales (MVC) sont l’une des principales causes
d’incapacité et de mortalité en Colombie-Britannique, comme dans la plupart des pays développés.
La prestation de soins aux victimes d’accidents vasculaires cérébraux (AVC) dépend de la précision
des estimations de prévalence, mais aussi d’une compréhension plus claire des caractéristiques et
des besoins particuliers de la population visée.

Méthode : Nous avons tiré nos données de l’Enquête sur la santé dans les collectivités
canadiennes, cycle 1.1 (2000-2001). Au moyen d’une analyse bivariée, nous avons examiné les
populations de 55 ans et plus vivant en Colombie-Britannique pour déterminer les différences entre
les personnes touchées et non touchées par un AVC selon leur profil sociodémographique, leur
santé, leur comorbidité, l’aide dont elles ont besoin et leur utilisation des services de santé. Par
régression logistique multivariée, nous avons évalué les incidences du fait d’avoir eu ou non un
AVC sur l’aide nécessaire pour s’adonner aux activités ordinaires et instrumentales de la vie
quotidienne.

Résultats : Le risque d’AVC augmente chaque décennie après l’âge de 55 ans. En Colombie-
Britannique, la prévalence des MVC est de 3,7 % chez les 55 ans et plus et de 5,2 % chez les
65 ans et plus. Les personnes ayant survécu à un AVC utilisent davantage de services de soins actifs
(p. ex., elles passent plus de nuits à l’hôpital et consultent leur médecin plus souvent au cours de
l’année). Les survivants d’AVC sont plus susceptibles d’être âgés, de sexe féminin et d’avoir un
revenu inférieur et des problèmes de santé. Même en tenant compte de ces variables, la probabilité
d’avoir besoin d’aide pour accomplir les tâches ordinaires de la vie quotidienne sont plus élevées
pour les victimes d’AVC en raison du haut niveau d’incapacité associé aux AVC.

Conclusion : En fin de compte, bien qu’il soit approprié de cibler les ressources de soins actifs
nécessaires au traitement des AVC et de réduire les conséquences négatives de ces accidents, nos
données confirment la nécessité de mieux comprendre les besoins des survivants d’AVC qui
résident dans la communauté et les tendances de leur utilisation des services pour faire en sorte
qu’ils aient accès à toute la gamme des soins.




