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RESEARCH REPORT

Socioeconomic variations in the course of stroke:
unequal health outcomes, equal care?
G A M van den Bos, J P J M Smits, G P Westert, A van Straten
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J Epidemiol Community Health 2002;56:943–948

Study objective: The aim of this paper is to quantify the socioeconomic gap in long term health out-
comes after stroke and related health care utilisation, in order to evaluate whether those in need of care
do actually receive appropriate levels of care.
Design: Stroke patients from the lower socioeconomic group were compared with stroke patients from
the higher socioeconomic group with respect to sociodemographic and clinical characteristics, health
outcomes, and related health care utilisation.
Setting: Patients were recruited from admissions to 23 randomly selected hospitals in the Netherlands.
Patients: 465 patients were included who had had a stroke six months earlier and were followed up
three years and five years after stroke.
Main results: The observed odds ratios suggest that patients from the lower socioeconomic group
experienced more disabilities up to three years after stroke and more handicaps up to five years after
stroke. After adjusting for health care needs there were no significant associations between socioeco-
nomic status and health care utilisation. The observed figures, however, suggest that a lower socioeco-
nomic status tended to increase admission to nursing homes and to decrease receiving care in
non-institutional settings.
Conclusions: Overall, inequalities in long term health outcomes were observed but solid indications
for large inequalities in health care utilisation were not found. More investments in coordinated stroke
services are needed to alleviate the unfavourable health situation of disadvantaged groups and to
ensure that health care services respond appropriately to the health care needs of different socioeco-
nomic groups.

Stroke has a major impact on health and health care. Mor-
tality rates are high, and many survivors have impaired
functional health outcomes and rely on a wide variety of

healthcare services for a prolonged period of time. In the
Netherlands, the annual incidence is estimated to be
185/100 000 and the point prevalence 545/100 000.1 Stroke is
the third cause of death and a major cause of disabilities. More
than 3% of the Dutch annual healthcare budget is spent on
stroke patients.2 There are reasons to expect that some
subgroups, especially stroke patients from the lower socioeco-
nomic groups, are experiencing a substantially higher disease
burden. The risk of mortality is considerably higher in stroke
patients from lower socioeconomic groups.3–6 Socioeconomic
status affects the incidence and prevalence of stroke and other
manifestations of cardiovascular disease.7 8 Though clear asso-
ciations are not found for all risk factors for cardiovascular
diseases, research findings indicate that lower socioeconomic
groups have a worse risk profile for cardiovascular diseases.8–12

While these studies have shown that people from lower socio-
economic groups are at a greater risk for stroke morbidity and
stroke mortality, less progress has been made in describing the
impact of socioeconomic status on health outcomes in the
long term and on related health care utilisation. From patient
and population studies it is known that stroke has a large
impact on general health and ensuing health care needs.13–24

Research findings lend support to the hypothesis that stroke
patients in lower socioeconomic groups are exposed to a dou-
ble disadvantage or are subjected to what has been called a
double suffering,25 not only in that there is a relatively high
prevalence of stroke among them, but also in that the impact
of stroke upon them is greater. In addition, we expect that
stroke patients from the lower socioeconomic groups—who
are less healthy—use more health care. When applying the
principle of equity in health care—one of the basic quality

indicators of the Dutch health care system—the variations in

health care utilisation between lower and higher socioeco-

nomic groups should disappear when health related needs are

taken into account.26–28 The principle of equity presupposes

that utilisation of care is predominantly determined by clini-

cal and health characteristics; inequity is present if care is

explained by factors enabling or impeding use of health care,

such as socioeconomic status.

It is not clear whether socioeconomic differentials in health

and health care utilisation decline or expand during the

course of stroke.29 Socioeconomic differences in long term

health outcomes and related health care utilisation may

decrease because survivors from lower socioeconomic groups

represent a relatively healthy subgroup; the more fragile

patients die in an earlier phase. Alternatively, the socioeco-

nomic gap in health and health care may diverge.30 Because of

cumulative advantages during life span, the positive effect of

social status on health and health care is expected to increase

in the course of time, producing more inequality in health

between lower and higher status groups. The aim of this arti-

cle is to quantify the socioeconomic gap in (a) long term

health outcomes after stroke, and (b) related health care utili-

sation after controlling for long term health outcomes, in

order to evaluate whether those in need of care receive appro-

priate levels of care.

METHODS
Study group and data collection
The study group consisted of 465 patients who had had a

stroke six months earlier. These patients originated from a

cohort of 760 stroke patients who participated in a multicentre

study on quality of care in the Netherlands.16 28 31 All 760

patients were admitted within one week after stroke onset to
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23 randomly selected Dutch hospitals. This patient cohort was

followed up from hospital admission up to five years after

stroke. Clinical data on stroke (stroke severity, stroke type, and

previous strokes) and demographic data (age and gender)

were abstracted from the patients’ medical and nursing

hospital records. Six months, three years, and five years after

stroke, patients were interviewed at home. If patients were not

communicative because of cognitive, speech or language

disorders, patient data were collected in a proxy interview,

usually with the partner.

Because no data were available on the socioeconomic status

of patients who died within six months after stroke, our

analyses necessarily were confined to the six months

survivors. Of the 502 patients who were still alive after six

months, 17 patients refused to participate in the interview and

for 20 patients socioeconomic status—that is, educational

level—was unknown. For some of the remaining 465 patients,

information on one or more of the other variables was

missing. Information on the pattern of missing values of the

variables used in this study can be found in table 1.

Measures
To quantify the impact of socioeconomic status on long term

health outcomes of stroke and related health care utilisation,

data were collected on (a) sociodemographic characteristics,

(b) clinical characteristics, (c) health outcomes, and (d)

health care utilisation.

Sociodemographic characteristics
The data concerned were age, gender, and socioeconomic sta-

tus. Socioeconomic status was assessed on the basis of

educational level into two groups: (a) primary education or

lower level secondary education, and (b) intermediate

secondary or higher education. No additional data were avail-

able on income or occupation.

Clinical characteristics
Severity of index stroke, defined in terms of level of

consciousness, was assessed with the Glasgow Coma Scale.32

Because of possible aphasia, the verbal component was

deleted. A patient was considered to be alert when the score on

the Eyes or Motor component was maximal. Type of index

stroke was subdivided into infratentorial strokes and

supratentorial strokes (lacunar infarctions, (sub)cortical

infarctions, or intracerebral haemorrhages). A recurrent

stroke was defined present if a stroke was reported in the

period before or after the index stroke.

Long term health outcomes
Follow up data were collected on disability, handicap, and per-

ceived health. Disability in activities of daily living (ADL) was

assessed with the Barthel Index, ranging from 0 to 20 (ADL

independent if score=20).33 Handicap was measured with the

modified Rankin Scale, ranging from 0 to 5 (severe handicap

if score >3).34 35 Health perception was assessed with a single

item question (How would you rate your present health?),

dichotomised into good self rated health (feeling healthy) and

poor self rated health (feeling unhealthy).

Long term utilisation of health care
Utilisation of health care was assessed for a wide range of

health services. For brevity, we aggregated health care services

into broader categories according to location and function of

care: (1) non-institutional care; (2) rehabilitation centre; (3)

institutional care (nursing home, residential home). Non-

institutional care was subdivided into (1a) therapy (physical

therapy, occupational therapy, and speech therapy); (1b)

(I)ADLcare(homehelp,nursingcareanddaycare);(1c)psycho-

social support (social care, mental care, and support from fel-

low patients); (1d) in addition, patients were categorised as

“high” care users if they used three or more separate health

care services.

Statistical analysis
Firstly, we analysed univariate relations between socioeco-

nomic status, health outcomes, and health care utilisation

among six months survivors. To identify socioeconomic

differences χ2 tests were performed. Additionally, the inde-

pendent impact of socioeconomic status on long term health

outcomes and health care utilisation was analysed by

multivariate logistic regression analyses using data six

months, three years, and five years after stroke. In the

regression analyses of long term health outcomes, we adjusted

for demographic and clinical variables. The variables selected

were age, gender, stroke type, stroke severity, and recurrent

stroke. In a previous study we found that these characteristics

were major prognostic factors on health outcomes.24 To

estimate the effect of socioeconomic status on health care uti-

lisation, long term health outcomes were added to the

regression model, besides demographic and clinical variables.

The effect sizes were expressed as odds ratios (ORs)

(calculated as the antilogarithm of the regression coefficients

of the logistic regression model) with 95% confidence

intervals. The problem of the possible selective effect of socio-

economic status on mortality was tackled by repeating the

analyses including only the survivors of five years after stroke.

The cumulative mortality was 34% at six months, 51% at three

years, and 62% at five years. Estimates of the magnitude of

socioeconomic differences were based on the range measure

comparing the lower educational group with the higher edu-

cational group.36 The higher educational group was taken as

reference group. All statistical analyses were performed with

the statistical program SPSS 10.0.

RESULTS
Profile of the patients in the study group
The mean age of the 465 patients was 71 years (range 20–95

years), 214 patients (46%) were women and 308 patients

(66%) belonged to the lower socioeconomic group. Table 1

describes the characteristics of the patients in the study group

by socioeconomic status. Stroke patients from the lower socio-

economic group were older in comparison with stroke patients

from the higher socioeconomic group. The majority of women

were classified in the lower socioeconomic group.

Ten per cent of the patients were affected with a severe

stroke. About 15% of the patients suffered from an infratento-

rial stroke and 85% from a supratentorial stroke (lacunar in-

farction 19%, (sub)cortical infarction 53%, intracerebral

haemorrhage 13%). Approximately 19% of the patients

reported a recurrent stroke. The observed figures suggest that

patients from the lower socioeconomic group tended to have

more frequently a severe stroke and a (sub)cortical infarction,

and less frequently a lacunar infarction.

A substantial number of patients were experiencing

unfavourable health outcomes. Disability was observed in 61%

of the patients, 59% reported handicaps, and 43% felt

unhealthy. The health outcomes in terms of disability and

handicap were significantly worse in stroke patients from the

lower socioeconomic group. No significant socioeconomic

gradient was found for health perception.

About 20% of the patients lived in institutions, 5% stayed in

rehabilitation centres, and 75% were still living in the

community. Of all non-institutionalised patients, 32% did not

use any care at all. The other patients received various types of

care: therapy (38%), (I)ADL care (45%) and psychosocial sup-

port (32%). Almost a quarter of these patients used three or

more services. The health care utilisation profile of the lower

socioeconomic group was characterised by significantly more

admissions to nursing homes, and consequently fewer oppor-

tunities to stay at home. Non-institutionalised patients from
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the lower socioeconomic group received significantly more

community care, particularly (I)ADL care.

Long term health outcomes
In tables 2 and 3 the data on the long term health outcomes

are presented by socioeconomic status, after adjusting for

demographic and clinical characteristics. The observed ORs

suggest that patients from the lower socioeconomic group

reported more disabilities up to three years after stroke (ORs

respectively 1.67, 1.39), and more handicaps up to five years

after stroke (ORs respectively 1.75, 1.66, 1.67) (table 2). The

socioeconomic differences for disability were smaller than for

handicap, and disappeared a few years after stroke. No clear

socioeconomic pattern was observed for health perception.

Table 3 demonstrates that the diminishing effect of socioeco-

nomic status on disability was not attributable to selective

mortality.

Long term utilisation of health care
Table 4 shows the adjusted utilisation figures for the health

services under study among the stroke survivors six months,

three years, and five years after stroke. In contrast with the

univariate analyses, the multivariate analyses did not reveal

significant socioeconomic differences in health care utilisa-

tion. The observed ORs suggest that patients from the lower

socioeconomic group were more likely to be admitted to nurs-

ing homes in the long term (ORs respectively 1.01, 1.39, 1.52)

and consequently were less likely to live in the community.

Table 1 Demographic, clinical, and health characteristics, and health care utilisation among survivors six months after
stroke, by socioeconomic status (SES)

Low SES (%) High SES (%) Total (%)

Demographic characteristics
Age >70.53 (mean age) 198/308 (64.3) 68/157 (43.3) 266/465 (57.2)*
Gender (female) 173/308 (56.2) 41/157 (26.1) 214/465 (46.0)*

Clinical characteristics
Severe stroke 30/301 (10.0) 13/154 (8.4) 43/455 (9.5)
Type of index stroke

Infratentorial stroke 44/292 (15.1) 20/148 (13.5) 64/440 (14.5)
Lacunar infarction 51/292 (17.5) 35/148 (23.6) 86/440 (19.5)
(Sub)cortical infarction 161/292 (55.1) 73/148 (49.3) 234/440 (53.2)
Haemorrhage 36/292 (12.3) 20/148 (13.5) 56/440 (12.7)

Recurrent stroke 57/308 (18.5) 31/157 (19.7) 88/465 (18.9)
Health outcomes

Disability in ADL 211/306 (69.0) 67/147 (45.6) 278/453 (61.4)*
Handicap 201/306 (65.7) 65/146 (44.5) 266/452 (58.8)*
Poor self rated health 91/225 (40.4) 60/124 (48.4) 151/349 (43.3)

Health care utilisation
Non-institutionalised patients 217/307 (70.7) 123/146 (84.2) 340/453 (75.1)*

No care 58/215 (27.0) 50/122 (41.0) 108/337 (32.0)*
Therapy 83/216 (38.4) 45/122 (36.9) 128/338 (37.9)
(I)ADL-care 110/215 (51.2) 43/122 (35.2) 153/337 (45.4)*
Psychosocial support 64/213 (30.0) 42/122 (34.4) 106/335 (31.6)
High care 49/217 (22.6) 30/123 (24.4) 79/340 (23.2)

Rehabilitation centre 15/307 (4.9) 6/146 (4.1) 21/453 (4.6)
Institutional care 75/307 (24.4) 17/146 (11.6) 92/453 (20.3)*

*p<0.05.

Table 2 Logistic regression models to demonstrate the association between long
term health outcomes and socioeconomic status among survivors six months (n=443),
three years (n=309), and five years (n=229) after stroke, adjusted for demographic
and clinical characteristics; odds ratios (95% confidence intervals), reference group
are patients from the higher socioeconomic group

Six months Three years Five years

Disability in ADL 1.67 (1.03 to 2.72) 1.39 (0.79 to 2.45) 1.09 (0.56 to 2.13)
Handicap 1.75 (1.08 to 2.83) 1.66 (0.93 to 2.95) 1.67 (0.81 to 3.45)
Poor self rated health 0.66 (0.41 to 1.07) 1.21 (0.68 to 2.15) 0.82 (0.43 to 1.58)

Table 3 Logistic regression models to demonstrate the association between long
term health outcomes and socioeconomic status among five years survivors (n=229)
after stroke, adjusted for demographic and clinical characteristics; odds ratios (95%
confidence intervals), reference group are patients from the higher socioeconomic
group

Six months Three years Five years

Disability in ADL 1.58 (0.81 to 3.09) 1.34 (0.69 to 2.58) 1.09 (0.56 to 2.13)
Handicap 1.68 (0.85 to 3.35) 1.71 (0.87 to 3.36) 1.67 (0.81 to 3.45)
Poor self rated health 0.70 (0.35 to 1.40) 1.32 (0.68 to 2.57) 0.82 (0.43 to 1.58)

Socioeconomic inequalities in health(care) after stroke 945
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Compared with table 4, table 5 showed much higher ORs

ratios for non-institutionalised patients at six months and

three years after stroke, and consequently much lower ORs for

institutional care. This suggests that stroke patients with

higher socioeconomic status are less likely to die in nursing

homes.

DISCUSSION
In this study we quantified socioeconomic differences in long

term health outcomes and related health care utilisation

among stroke patients.

Previous studies have demonstrated that patients with a

lacunar infarction reported better overall functioning than

patients with a supratentorial stroke, and that patients with

(sub)cortical infraction were more probably in a poor

health.16 24 Our data suggest that patients with a lower

socioeconomic status were experiencing a stroke with a worse

clinical profile.

In addition, patients with lower socioeconomic status

seemed to have significantly worse health outcomes in terms

of disability and handicap six months after stroke. The higher

disease burden in the lower socioeconomic group lends

support to the phenomenon of “double suffering”—the lower

socioeconomic groups have not only a higher incidence of

stroke and a worse risk profile, but they are also more vulner-

able to functional impairments. In the long run we observed

declining socioeconomic differences for disability but not for

handicap. Our study did not find firm indications for a widen-

ing or decreasing socioeconomic gap in health outcomes in the

course of time.

While a socioeconomic gradient was observed for the more

objective health indicators, such as disability and handicap, no

clear gradient was found for health perceptions. It is well

known that self ratings of health are not only based on physi-

cal or functional aspects of health but also on attitudes,

expectations and adaptation to worsening health

outcomes.37 38 This suggests that subjective health perceptions

are less useful in monitoring health outcomes.

Differential utilisation of health care services by stroke

patients may contribute to the explanation of socioeconomic

differences in health outcomes during the course of stroke.

Our study did not produce solid evidence for this explanation.

After all, our data demonstrated a positive relation between

health related needs and utilisation of health care services.

After adjusting for demographic, clinical, and health charac-

teristics, there were no significant associations. However, in

some respects socioeconomic inequalities in health care utili-

sation cannot be ruled out. Our data suggest that a lower

Table 4 Logistic regression models to demonstrate the association between long
term health care utilisation and socioeconomic status among survivors six months
(n=438), three years (n=306), and five years (n=228) after stroke, adjusted for
demographic, clinical, and long term health characteristics; odds ratios (95%
confidence intervals), reference group are patients from the higher socioeconomic
group

Six months Three years Five years

Non-institutionalised patients 1.07 (0.52 to 2.19) 0.72 (0.26 to 2.02) 0.66 (0.17 to 2.49
No care 0.78 (0.44 to 1.38) 1.14 (0.60 to 2.18) 1.18 (0.53 to 2.63)
Therapy 0.92 (0.52 to 1.61) 0.63 (0.29 to 1.37) 0.56 (0.22 to 1.38)
(I)ADL-care 1.05 (0.60 to 1.85) 1.06 (0.53 to 2.12) 0.72 (0.29 to 1.77)
Psychosocial support 0.74 (0.43 to 1.28) 0.68 (0.31 to 1.51) 1.03 (0.41 to 2.57)
High care 0.71 (0.38 to 1.33) 0.89 (0.30 to 2.64) 0.80 (0.20 to 3.20)

Rehabilitation centre 0.88 (0.29 to 2.70) – –
Institutional care 1.01 (0.44 to 2.32) 1.39 (0.50 to 3.92) 1.52 (0.40 to 5.78)

Table 5 Logistic regression models to demonstrate the association between long
term health care utilisation and socioeconomic status among five years survivors
(n=228) after stroke, adjusted for demographic, clinical, and long term health
characteristics; odds ratios (95% confidence intervals), reference group are patients
from the higher socioeconomic group

Six months Three years Five years

Non-institutionalised patients 2.17 (0.57 to 8.24) 1.35 (0.28 to 6.59) 0.66 (0.17 to 2.49
No care 0.74 (0.35 to 1.55) 1.40 (0.65 to 3.01) 1.18 (0.53 to 2.63)
Therapy 0.87 (0.40 to 1.88) 0.66 (0.26 to 1.67) 0.56 (0.22 to 1.38)
(I)ADL-care 1.02 (0.47 to 2.19) 0.83 (0.35 to 1.96) 0.72 (0.29 to 1.77)
Psychosocial support 0.68 (0.33 to 1.42) 0.45 (0.18 to 1.13) 1.03 (0.41 to 2.57)
High care 0.61 (0.27 to 1.40) 0.95 (0.26 to 3.49) 0.80 (0.20 to 3.20)

Rehabilitation centre 0.75 (0.15 to 3.84) – –
Institutional care 0.28 (0.04 to 2.08) 0.74 (0.15 to 3.62) 1.52 (0.40 to 5.78)

Key points

• Stroke patients in lower socioeconomic groups have worse
long term health outcomes.

• There are no solid indications for large inequalities in health
care utilisation among stroke patients.

• Stroke patients in lower socioeconomic groups are more
likely to be admitted to nursing homes and are less likely to
live in the community.

• Community based health care programmes should be
developed further to support independent living, particu-
larly where socioeconomic disadvantages are at stake.

• More investments in coordinated stroke services are needed
to alleviate the unfavourable health situation of disadvan-
taged groups.
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socioeconomic status tended to increase admission to nursing
homes, and to decrease receiving care in non-institutional
settings.

The strength of our study is the integration of medical data
and patients’ data. We could rely on professional diagnostics,
and could consider a range of clinical characteristics, such as
severity and type of stroke. Most studies in the field of socio-
economic inequalities in health(care) are based on self
reported illness, relying on the information given by
patients.17 39 40 We performed a prospective study with a long
follow up period up to five years after stroke, which enables us
to include a broad spectrum of health care services:
non-institutional as well as institutional care, and rehabilita-
tion as well as supportive care.

A few remarks should be made in interpreting the results of
our study. Firstly, generalisation of our findings may be
affected by selection of hospitalised patients. In the Nether-
lands approximately 30% of all stroke patients are not admit-
ted to a hospital.41 These are patients either with a very poor
prognosis or with a rapidly reversible stroke. However, the
mortality risk we found in our stroke population was remark-
able similar to several community based studies.24 There are no
specific data available to assess potential selection bias attrib-
utable to socioeconomic status. As the adjusted overall pattern
of hospital admission does not show a clear socioeconomic
gradient,39 40 we do not expect a substantial distortion in the
association between socioeconomic status, health outcomes,
and health care utilisation. Secondly, the use of education as
indicator of socioeconomic status is not without discussion.
On the one hand, education rather than income and
occupation is considered to be a more stable indicator of life-
long socioeconomic status for the elderly and a more consist-
ent predictor of health.30 On the other hand, education may
cause a lack of differentiation at the bottom of the
distribution, because today’s older population has less
academic qualifications, particularly women.42–44 This may
result in an underestimation of socioeconomic differences.
Nevertheless, we found no conclusive evidence for this bias
when repeating the analyses separately for men. Thirdly, the
low numbers may have induced a lack of power in the analy-
ses. Consequently, we may not have been able to identify rel-
evant differences. Fourthly, we only examined whether or not
patients used health care services. Assessments of utilisation
in a dichotomous way, however, are an unspecific indicator of
the quality of health care. We know little about the frequency
and intensity of care delivered. Fifthly, by examining the
health care users, we excluded a group of patients who
perceived unmet demands for health care. A previous study
has shown that unmet demands were reported by a substan-
tial number of patients (31% of the non-institutionalised
patients six months after stroke), and that these demands
were not related to socioeconomic level.28 This finding suggests
that the actual health care demands exceed the actual rate of
health care utilisation, but that there is no selection bias
according to socioeconomic status. Lastly, we only focused on
the use of health care in relation to patient characteristics. We
know that patient characteristics alone do not explain
variations in health care, and that structure and process indi-
cators have a substantial influence on long term health
outcomes.45 46 Stroke units, for example, seem to improve con-
siderably patient outcomes in the long term, and the observed
benefits are not restricted to any particular subgroup of
patients or model of stroke unit care.47–49

To summarise, our research hypothesis “Socioeconomic
variations in the course of stroke: unequal health outcomes,
equal care” is not falsified by our data. Our study has shown
that in addition to well known socioeconomic inequalities in
mortality and morbidity, there are inequalities in long term
health outcomes. Overall, we found no solid indications for
inequalities in health care utilisation. However, some inequi-
table access to health care cannot be ruled out as to whether

patients receive non-institutional care or are admitted to

nursing homes. As patients prefer to stay home as long as pos-

sible, more efforts are needed to develop community based

health care programmes and to support independent living,

particularly where socioeconomic disadvantages are at stake.

More investments in coordinated stroke services are needed to

alleviate the unfavourable health situation of disadvantaged

groups and to ensure that health care services respond appro-

priately to the health care needs of different socioeconomic

groups.
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