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Abstract

Objective Socioeconomic and health inequalities persist in multicultural western countries. Here, we compared outcomes
following an acute stroke amongst ethnic minorities with Caucasian patients.

Methods Data were prospectively collected (2014-2016) from the Sentinel Stroke National Audit Programme for 3309
patients who were admitted with an acute stroke in four UK hyperacute stroke units. Associations between variables were
examined by chi-squared tests and multivariable logistic regression, adjusted for age, sex, prestroke functional limitations
and co-morbidities, presented as odds ratios (OR) with 95% CI.

Results There were 3046 Caucasian patients, 95 from ethnic minorities (mostly South Asians, Blacks, mixed race and a few
in other ethnic groups) and 168 not stated. Compared with Caucasian patients, those from ethnic minorities had a propor-
tionately higher history of diabetes (33.7% vs 15.4%, P <0.001), but did not differ in other chronic conditions, functional
limitations or sex distribution. Their age of stroke onset was younger both in women (76.8 year vs 83.2 year, P <0.001) and
in men (69.5 year vs 75.9 year, P=0.002). They had greater risk for having a stroke before the median age of 79.5 year:
OR=2.15 (1.36-3.40) or in the first age quartile (<69 year): OR=2.91 (1.86-4.54), requiring palliative care within the first
72 h: OR=3.88 (1.92-7.83), nosocomial pneumonia or urinary tract infection within the first 7 days of admission: OR=1.86
(1.06-3.28), and in-hospital mortality: OR =2.50 (1.41-4.44).

Conclusions Compared with Caucasian patients, those from ethnic minorities had earlier onset of an acute stroke by about
5 years and a 2- to fourfold increase in many stroke-related adverse outcomes and death.
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Introduction

High-income countries such as the UK and USA, as well
as many western European countries are multicultural
societies that are in constant dynamic change in popula-
tion profile due to immigration and emigration [1]. In the
UK, there is a progressive increase in people with ethnic
minority backgrounds. The 2021 UK population census of
67 million found that the largest ethnic group was Caucasian
(85.4%), followed by Asian or Asian British (7.8%), Black
(3.5%), mixed race (2.3%) and others (1%) [2]. The Sentinel
Stroke National Audit Programme (SSNAP) data showed
that amongst all patients admitted with an acute stroke in
England, Wales and Northern Ireland in 2015-2016 and
in 2016-2017, there were 88.4% Caucasian, 5.6% ethnic
minorities and 6.1% unknown [3]. Several studies have
demonstrated that many people from ethnic minorities liv-
ing in western countries endure racial discrimination, as
well as socio-economic inequalities that include reduced
access to quality housing, education, employment, health-
care services and the judicial system [4-6]. These dispari-
ties often coexist with many chronic health conditions such
as diabetes and cardiovascular disease [7], poor mental
health [8] greater incidence of stillbirth and infant deaths
and a shorter life expectancy [7, 9].

National initiatives have promoted improvement in health-
care for individuals from ethnic minorities through scientific
and clinical research [4, 10, 11]. However, progress to identify
and reduce health inequalities has been hampered by a lack
of detailed documentation of ethnicity [12], especially when
examining mortality [7]. Furthermore, clinical quality-care
outcomes for ethnic minority groups admitted to hospital have
not been well-documented. In this study of ethnic differences
in health amongst patients who presented with an acute stroke,
we sought to examine three broad areas: firstly, their charac-
teristics including sex, co-morbidities and pre-stroke disabil-
ity; secondly, management of their stroke, including swallow
screening, thrombolysis and its complications and supportive
care during admission; and thirdly clinical outcomes includ-
ing severity of stroke, nosocomial infections, malnutrition,
prolonged hospital length of stay (LOS), post-stroke disability,
in-hospital mortality and supportive care at discharge.

Methods
Study design, participants and setting
This study was part of the SSNAP [3]. We prospectively

collected data from 3309 patients who were consecutively
admitted with an acute stroke to four UK hyperacute stroke
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units (HASU) in the south of England, from January 2014
to February 2016 [13]. There were 3046 (92.1%) patients
from a Caucasian background and 95 (2.9%) from an eth-
nic minority background. The remaining 168 (5.1%) were
patients whose ethnicity was not stated (Supplementary
material 1).

Socio-demographic factors and medical history

Details of socio-demographic factors were documented by
the stroke team including age at diagnosis, sex, history of
previous stroke, hypertension, diabetes mellitus congestive
heart failure and atrial fibrillation [3, 13].

Stroke diagnosis and severity

Diagnosis was based on clinical presentation and neuroim-
aging [3, 13]. The National Institutes of Health for Stroke
Scale (NIHSS) was used to assess the severity of stroke
symptoms at arrival, with a score range from no symptoms
(minimum score =0) to severe stroke symptoms (maximum
score=42) [13].

Swallow screening and nutrition status

Swallow screening was carried out within target of 4 h of
stroke diagnosis. Oral fluid, food or medication was allowed
if there was no risk of aspiration [14]. The risk of malnutri-
tion was assessed by the Malnutrition Universal Screening
Test (MUST) protocol [15].

Disability, mortality, palliative care and nosocomial
infections

Disability or dependence on daily activities prior to the
occurrence of stroke and also at discharge was assessed by
the modified Rankin scale (mRS). The mRS scores range
from O to 6, with a higher the score indicating a greater
severity (mRS score =6 indicates death) [16]. Palliative care
within 72 h of admission was recorded to reflect a patient’s
poor outcome [3]. Pneumonia and urinary tract infections
(UTT) requiring antibiotic treatment acquired within 7 days
of admission were documented [3, 13].

Thrombolysis and immediate thrombolysis-related
complications

Thrombolysis was carried out in patients according to cur-
rent guidelines (intravenous recombinant tissue plasminogen
activator agent alteplase) including confirmed diagnosis of
acute ischaemic stroke (AIS), onset to arrival time of less
than 4.5 h and without contra-indications [3, 13]. Immediate
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thrombolysis-related complications, including symptomatic
intracranial haemorrhage, were examined by imaging evi-
dence of intracerebral haemorrhage in conjunction with a
significant decline in neurological function [3, 17], whilst
severe hypertension, acute orolingual angioedema, ana-
phylaxis and acute systemic haemorrhage were assessed by
clinical examination.

Level of care support planned at discharge

The level of care-support was planned for patients on dis-
charge included the frequency of home visits per week, help
for activity of daily living and joint-care planning between
health and social care. Information was also documented on
discharge to a new temporary or permanent care home [3, 13].

Categorisation of variables

All patients from ethnic minority backgrounds were com-
bined into a single category in this study due to their rel-
atively small numbers for comparison with Caucasian
patients. For clarity of presentation, the term “ethnic dif-
ferences” indicates comparisons of outcomes in Caucasians
against all patients from ethnic minorities. Moderately
severe to severe disability was defined as an mRS score >4,
and moderately severe to severe stroke was defined as an
NIHSS score > 16. Prolonged LOS was defined as those who
spent longer than 3 weeks (top quartile) in HASU. Swal-
low screening status was categorised into groups: screening
performed within 4 h, 4-72 h and > 72 h of stroke diag-
nosis [3, 14]. Nutrition status was classified as well-nour-
ished (MUST score =0) and at risk of malnutrition (MUST
score > 1). Age stratification was based on group median
value (79.5 years) or interquartile groups (< 68.9, 70-79.4,
79.5-86.9 and > 87 years).

Statistical analysis

The associations of subject characteristics, management
care and outcomes in relation to ethnicity were explored by
chi-squared tests. Mann—Whitney U tests were conducted to
test ethnic differences in non-parametric data (age of stroke
onset). Multivariable logistic regression was conducted to
estimate the risk of primary clinical outcomes including
early onset of stroke (before the median or first quartile of
group age), severe stroke, nosocomial infections (urinary
tract infection or pneumonia) within 7 days of admission,
malnutrition, prolonged LOS on HASU, disability at dis-
charge, palliative care within the first 72 h of admission
and mortality during hospital admission (dependent vari-
ables) for patients from ethnic minorities; patients from
a Caucasian background were used as a reference group
(independent variable). The results are presented as two

models, adjusted for confounding factors: model 1, adjusted
for age, and model 2, adjusted for age (except for analysis
of age of stroke onset), sex, co-morbidities, pre-stroke dis-
ability (mRS) and type of stroke (ICH). The selection of
these potential confounding factors was determined a priori,
i.e., on the basis of pre-existing knowledge of their clinical
risk associated with individuals from ethnic minority back-
grounds and also with outcome measures [3, 7]. The results
were expressed as odds ratios (OR) and 95% confidence
intervals (CI). The goodness-of-fit for logistic regression
was assessed by the Hosmer—Lemeshow test. Analyses were
performed using SPSS Statistics for Windows, v.28.0 (IBM
Corp., Armonk, NY, USA).

Results

The sex distribution was similar in Caucasian and ethnic
minority groups. At presentation, there were no ethnic dif-
ferences in the occurrence of intracranial haemorrhagic
stroke and underlying co-morbidities, except a high propor-
tion of diabetes amongst the ethnic minority group, which
was observed across all age groups (Fig. 1). Amongst stroke
patients with coexisting atrial fibrillation, the proportions
without treatment by either an anticoagulant or antiplate-
let did not differ between Caucasian and ethnic minority
patients (Table 1).

Compared to the reference group, there were proportion-
ally more patients in the ethnic minority group with stroke
onset before the median age of 79.5 years (66.3% vs 49.5%,
P <0.001), or before 69 years (44.2% vs 24.4%, P <0.001)
(Table 1). The median age of onset of stroke was about
5 years earlier both in women (76.8 years vs 83.2 years,
P <0.001) and in men (69.5 years vs 75.9 years, P =0.002).
Thus, men from ethnic minorities had almost 14 years earlier
onset of stroke than Caucasian women (Fig. 2). There were
no ethnic differences in all care quality measures (Table 1).
Unadjusted analysis showed higher proportions amongst
the ethnic minority group for pneumonia within 7 days of
admission (18.3% vs 11.0%, P=0.020) and those requiring
palliative care within the first 72 h of admission (12.6 vs
5.6, P=0.009); mortality and moderately-severe to severe
stroke were also higher but did not achieve significance. The
remaining outcomes, including prolonged LOS on HASU,
UTI, risk of malnutrition or disability on discharge, did not
differ between Caucasians and the ethnic minority group.
There were also no ethnic differences in provision of dis-
charge support.

Further analysis, using age stratification at the group
median value (79.5 years), revealed that the ethnic minority
group had a higher proportion of moderately severe to severe
stroke only in the younger age group (Fig. 3A), whilst pal-
liative care in the first 72 h (Fig. 3B), nosocomial infections
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Fig. 1 History of diabetes clas-
sified by age quartiles amongst 40
Caucasians and ethnic minority
individuals admitted with a
stroke to hyperacute stroke units
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(Fig. 3C) and mortality (Fig. 3D) were higher in all age
groups, more markedly in older age (Fig. 4). Although there
were no ethnic differences in severity and type of stroke in
younger age, moderately severe to severe stroke occurred
more frequently in ethnic minority groups than in Cauca-
sians both for ischaemic (11.5% vs 6.0%) and haemorrhagic
stroke (12.5% vs 9.7%).

Multivariable logistic regression (Caucasian background
as reference), adjusted for age, sex, prestroke functional
limitations and co-morbidities, showed that patients from
ethnic minority backgrounds had greater risk for having a
stroke < 79.5 years: OR=2.15 (1.36-3.40) or <69 years:
OR=2.91 (1.86-4.54), requiring palliative care within the
first 72 h: OR=3.88 (95% CI=1.92-7.83), nosocomial
pneumonia within 7 days: OR =2.34 (1.30-4.23), nosoco-
mial pneumonia or urinary tract infections within 7 days of
admission: OR =1.86 (1.06-3.28), and in-hospital mortality:
OR=2.50 (1.41-4.44) (Table 2).

Additional analysis was conducted for the group of
patients whose ethnic backgrounds were unknown. In gen-
eral, their characteristics (Supplementary material Table 2)
and outcomes (Supplementary material Table 3) lay between
those of Caucasians and ethnic minorities.

Discussion

Summary of findings

In this study of ethnic differences in health amongst patients
admitted with an acute stroke, a number of important find-
ings emerged. The onset of stroke both in men and women

from ethnic minorities was approximately 5 years earlier
than their Caucasian counterparts, whilst men from ethnic
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minorities had nearly 14 years earlier of onset than Cauca-
sian women. After adjustments for potential confounding
factors, despite their younger age at presentation, patients
from ethnic minorities had 2- to fourfold greater risk of
many adverse outcomes including severe stroke, requirement
for palliative care within the first 72 h, nosocomial infection
within the first 7 days and mortality in hospital. Other than a
higher proportion of diabetes in patients from ethnic minori-
ties, which is similarly observed in previous studies [18],
the two ethnic groups were well-matched for the remaining
major co-morbidities and prestroke disability. The two study
groups had equal management for stroke care from the time
of admission to discharge. Our findings suggest that more
research is needed to identify the aetiology of these dispari-
ties to reduce their differences.

It has been long recognised that social inequalities are
major determinants of poor health. These gaps appear to
have widened in many parts of the UK in the twenty-first
century [19]. Ethnic minorities disproportionately represent
the lower levels of socioeconomic strata in the UK [20, 21]
and in the USA [22]. Although some ethnic groups, such as
Asians of Indian or Chinese origin, have moved up the soci-
oeconomic ladder, with relatively high proportions attaining
high level of education and occupying certain managerial
level, they continue to encounter barriers to their potential
because of racial discrimination [23]. These factors are
thought to exert profound adverse effects on their physical
and mental health (see below).

The observation of an earlier onset of stroke amongst
ethnic minorities, which is consistent with previous studies
[18], has several important implications. The younger age
of onset results in longer years of disability amongst survi-
vors, with greater chance of recurrent strokes and death. This
would impose great social, healthcare service and financial
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Table 1 Clinical characteristics of Caucasians of and ethnic minorities

Comparison between ethnic groups (Caucasians as reference)

Caucasians Ethnic minorities x’test*  Univariable logistic
regression
n=3,046 n=95 P OR 95% CI
mean age=77.1 yr =~ mean age=69.4 yr
Women 49.9 51.6 0414  1.07 0.71-1.61
Intracranial haemorrhagic stroke 15.7 17.0 0412  1.10 0.64-1.90
Medical history
Congestive heart failure 59 6.3 0.497  1.07 0.46-2.49
Hypertension 52.1 58.9 0.114 132 0.87-2.00
AF 20.6 14.7 0.099 0.67 0.38-1.18
AF without antiplatelet or anticoagulation treatment 18.0 14.3 0.136 0.76 0.17-3.44
Diabetes 154 33.7 <0.001 2.78 1.80-4.31
Previous stroke 23.0 29.5 0.093 140  0.89-2.19
Prestroke disability (mRS >4) 5.6 4.2 0.387 0.74  0.27-2.05
Care quality
Thrombolysis treatment of ischaemic stroke 16.4 154 0.481 0.93 0.50-1.73
Neuroimaging within 12 h 99.1 98.9 0.578 0.84  0.11-6.25
Admission to HASU within 72 h 93.5 94.4 0476  1.17 0.47-2.92
Swallow screen <4 h 79.4 85.3 0.101 1.50  0.84-2.66
Swallow screen within 72 h 95.6 96.8 0.389 141 0.44-4.51
Review by stroke physician within 72 h 96.4 93.7 0.133  0.55 0.24-1.29
Review by stroke nurse within 72 h 98.2 97.9 0.520 0.86 0.21-3.56
Physiotherapy assessment within 72 h 90.1 90.5 0.526 1.06 0.53-2.12
Occupational therapy assessment within 72 h 84.4 84.2 0419 091 0.52-1.60
Speech and language therapy assessment within 72 h 48.8 45.3 0.282 0.87 0.58-1.31
Primary clinical outcomes
Age of stroke onset younger than 79.5 years (median) 49.5 66.3 0.001 2.01 1.31-3.10
Age of stroke onset younger than 69.0 years (first quartile) 224 44.2 <0.001 246 1.63-3.71
NIHSS on arrival (>16) 6.6 11.6 0.053 1.85 0.97-3.53
Palliative care in the first 72 h 5.6 12.6 0.009 2.42 1.29-4.51
Urinary tract infection within 7 days 7.5 10.8 0.166 1.49 0.76-2.90
Pneumonia within 7 days 11.0 18.3 0.026 1.82 1.06-3.11
Malnutrition by discharge 1.5 1.1 0.606 0.73 0.10-5.37
Immediate thrombolysis related complications 6.7 9.1 0.543 1.39 0.17-11.22
LOS on HASU more than three weeks (top quartile) 24.8 17.6 0.112  0.65 0.35-1.22
Poststroke mRS (>4) 30.2 30.5 0.510 1.02  0.65-1.59
Death in hospital 144 21.1 0.054 1.58 0.96-2.62
Discharge support
Care home discharge’ 4.0 1.1 0.106 0.26 0.04-1.84
Help for activities of daily living 20.1 20.8 0490 1.04  0.59-1.86
Joint care planning 22.6 18.9 0239 0.80  0.48-1.35
Weekly visit 10.5 13.0 0.259 1.28 0.69-2.38

*Chi-squared test for assessing group differences

TPermanent and temporary care home discharge; AF, atrial fibrillation; LOS, length of stay; HASU, hyperacute stroke units. Bold type indicates a

statistical significant relationship

burdens to the patient and carers, as well as their depend-
ent relatives. The underlying reason for this early stroke
onset is not clear, but certain factors such as poorer lifestyle

(diet, smoking and exercise) and obesity may contribute.
Those from ethnic minorities may also be less willing to
seek timely medical advice and health checks which may

@ Springer
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Fig. 3 Rates of moderately-severe to severe stroke (A), palliative care
within the first 72 h (B) and nosocomial infections within 7 days of
admission (C), and in-hospital mortality (D) classified by median of

delay preventative treatment such as cardiometabolic con-
trol. A recent review of ethnic studies amongst patients with
multiple chronic conditions showed that Black people were
least likely to be prescribed statins and to reach set targets
for blood pressure, glycated haemoglobin Alc (HbAlc)
and total cholesterol levels, whilst South Asian patients
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age amongst Caucasians and ethnic minority individuals admitted
with a stroke to hyperacute stroke units

were least likely to meet targets for HbAlc levels [24]. We
observed that the proportion of untreated atrial fibrillation
either by an anticoagulant or antiplatelet in ethnic minority
group was similar to that in Caucasian group. Studies in
the USA [25] and the UK [26] revealed that patients from
ethnic minority groups were more likely to report perceived
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Table 2 Multivariable logistic
regression analysis to assess

Adjusted OR and 95% CI

for the risk of adverse clinical OR 95% CI P

outcomes and co-morbidities

and pre-stroke disability Primary clinical outcomes*

amongst patients from Age of stroke onset before 79.5 years old (median)" 2.15 1.36-3.40 0.001

fathnic minority backgrounds Age of stroke onset before 69.0 years old (first quartile) 291 1.86-4.54 <0.001

in relation to Caucasians

(reference group) NIHSS > 16 2.65 1.34-5.22 0.005
Palliative care within the first 72 h 3.88 1.92-7.83 <0.001
Urinary tract infection within 7 days 1.90 0.94-3.87 0.076
Pneumonia within 7 days 2.34 1.30-4.23 0.005
Urinary tract infection or pneumonia within 7 days 1.86 1.06-3.28 0.031
Mortality 2.50 1.41-4.44 0.002

Co-morbidities and pre-stroke disability as covariates of primary

clinical outcomes
Age (continuous variable) 0.95 0.94-0.97 <0.001
Congestive heart failure 1.21 0.50-2.94 0.375
Hypertension 1.40 0.89-2.22 0.147
Atrial fibrillation 0.68 0.36-1.27 0.229
Diabetes 2.67 1.67-4.25 <0.001
Previous stroke 1.61 1.00-2.60 0.050
Haemorrhagic stroke 0.87 0.47-1.58 0.635
Prestroke disability (mRS >4) 0.80 0.27-2.33 0.675

*Adjusted for age (Texcept age of stroke onset variables), sex, history of congestive heart failure, hyper-
tension, atrial fibrillation, diabetes, previous stroke, haemorrhagic stroke, and prestroke disability
(mRS >4). Bold type indicates a statistical significant relationship

provider racial discrimination, which is associated with
poorer health compared to Caucasian individuals and is
thought to lead to a delay in seeking clinical assessment and
treatment. Similar findings have been reported amongst eth-
nic minorities in the use of mental health services in the UK
[27], whilst such services may not even be legally available
to immigrants in some European countries [28]. We found

nearly all patients were admitted to HASU within 72 h of
hospital admission and the proportion of Caucasians (93.5%)
did not differ significantly from that of ethnic minorities
(94.4%). This observation, and the similarity in other care
quality measures between ethnic groups, indicates that the
level of care for stroke was unlikely to contribute to ethnic
differences in outcome.
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Representation of ethnic minorities has only been doc-
umented sporadically in SSNAP annual reports. In 2016,
there was a total of 4661 stroke patients recorded by partici-
pating HASUs in the UK (excluding Scotland which does
not participate in SSNAP). This figure rose slightly to 4706
in 2017 [3]. In both years, there were 5.6% of patients from
ethnic minorities. Surprisingly, quality-care outcomes in
patients from ethnic minority background have never been
presented in these national reports. Our findings, as part of
this national audit programme, provide crucial evidence of
health inequalities endured by ethnic minority groups and
should serve as a stimulus for detailed analysis of clinical
outcomes amongst ethnic minorities at a national level.
Studies of ethnic differences in health commonly use data
derived from health records. When information on ethnic-
ity is not available, e.g., death registration, country of birth
of migrants has been used as a proxy for ethnicity, but this
does not take second-generation migrants into account lead-
ing to substantial number of missing cases [7]. Because of
this omission, names have been suggested as a proxy for
ethnicity, but this method yields a wide range of sensitivity
(0.67-0.95) and specificity (0.8—1.0) [29]. Currently, many
national audits do not include ethnicity and are exemplified
by one of the largest and most important national audits of
patients admitted with hip fractures, the National Hip Frac-
ture Database [30]. The distribution of ethnic groups in our
study is representative of the UK figures reported in 2016
and 2017 by SSNAP [3]. Importantly, the proportions of
unknown ethnicity of 5.1% in our study and 6.1% in the UK
national SSNAP data [3] reflect the poor documentation of
ethnicity in the National Health Service (NHS) [12].

The proportion of patients with unknown ethnicity in
this study was comparable to that of national data [3]. This
particular group appears to be a common phenomenon in
NHS medical records. It is uncertain whether this is because
patients were voluntarily unwilling to disclose or unable to
define their ethnicity or because of the lack documentation
by healthcare professionals. Greater effort should be made to
encourage both patients and health professionals to complete
recording of the ethnicity of all patients in order to identify
at-risk individuals. Mandatory documentation of ethnicity
for all patients attending healthcare services is therefore a
necessity. This particular group of unknown ethnicity is
likely to represent a mix of ethnic backgrounds, as reflected
in their intermediate characteristics and outcome values in
relation to those of Caucasians and ethnic minorities.

Despite decades of health inequalities experienced by
individuals from ethnic minority backgrounds, there has
been little progress in reducing these gaps [31, 32]. The
evidence for health inequality was ultimately divulged by
the coronavirus (COVID-19) pandemic, revealing dispro-
portionate numbers of severely affected cases amongst Asian
and black populations. The aetiology is complex, involving
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socio-economic and biological factors. A recent review com-
missioned by the NHS Race and Health Observatory identi-
fied many areas of ethnic inequality were due to less acces-
sibility to health services. Within maternity services, Asian
and black women had higher rates of maternal mortality than
white women, and intrauterine growth retardation were also
more common, predisposing their offspring to greater risk
of cardiometabolic disorders in later life. Culturally insensi-
tive and poor communication has also been documented as
an important contributing factor to health inequalities [32].

The lack of both research and policy focussing on health
inequalities in ethnic minorities have frequently been high-
lighted [31-33]. Findings from our study, albeit from a
relatively small sample, are likely to reflect a wider picture
nationally. Large-scale high-quality research and national
audits with comprehensive data collection and analyses
are required. These should establish the areas of greatest
need, such as socio-economic and lifestyle factors, as well
as healthcare service factors, in order to direct policy mak-
ers and healthcare professionals to provide new strategies
to reduce health inequality. This can only be achieved by
redistribution of financial resources and healthcare services.

Strengths and limitations

The present study consisted of a cohort of patients recruited
consecutively from one of the largest NHS regions in the
UK. There were certain limitations to this study including
the relatively small number of patients from an ethnic minor-
ity background, but the proportional representation of ethnic
groups matched that of the rest of the stroke population in
the UK [3]. Most of patients from ethnic minority group in
this study were of South Asian background. It is possible
that there may also be differences between ethnic minority
groups (e.g., South Asians and Blacks) or even within each
ethnic group, e.g., South Asians (Indians, Pakistanis, and
Bangladeshis) or Blacks (Afro-Caribbeans and Africans)
[34]. Generation of immigrants, cultural or religious prac-
tice may also contribute to health outcomes. However, these
factors are beyond the scope of our study. Future studies, at
national level, are necessary to gather comprehensive data
on risk factors including healthy lifestyle promotion and
primary prevention for cardiovascular disease such as gly-
caemic, lipid and blood pressure control, healthcare acces-
sibility and monitoring for adherence to treatment and health
outcomes in each specific ethnicity. The data were exam-
ined using multiple logistic regression technique, allow-
ing robust adjustment for potential confounders including
age, sex and co-morbidities and also pre-stroke disability (a
marker of functional limitations). Additional adjustments
for care-quality factors, such as swallow screen or review
by a stroke physician within 72 h, did not change the results.
This is likely to be due to equal standards of care received
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by all patients at this hospital. All data were collected in
accordance with the national SSNAP protocol, using stand-
ardised scales such as NIHSS and mRS and other measures
commonly used in national stroke surveys including hospital
acquired infections in the first 7 days [3], and nutritional
screen and MUST protocol [15].

In conclusion, patients from ethnic minorities with an
acute stroke had 2- to fourfold greater likelihoods of stroke-
related adverse outcomes and death. Further research is nec-
essary to identify the aetiology of these ethnic differences to
improve healthcare inequalities through strategic planning
including preventative measures and intervention, includ-
ing better diversity inclusion and routine documentation of
ethnicity. Furthermore, clear guidelines should now be made
available, advising mandatory record keeping of ethnicities
for all patients on a routine basis.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10072-023-06640-z.
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