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Abstract
Background: Prognosis after intracerebral hemorrhage (ICH) is poor and care-limiting decisions may worsen
outcomes.
Aims: To determine whether in current UK stroke practice, key acute care decisions are associated with stroke subtype
(ICH/ischemic) and whether these decisions are independently associated with survival.
Methods: We extracted data describing all stroke patients included in a UK quality register between 1 April 2013 and 31
March 2014. Key care decisions in our analyses were transfer to higher level care on admission and palliation in the first
72 h. We used multivariable regression models to test for associations between stroke subtype (ICH/ischemic), key care
decisions, and survival.
Results: A total of 65,818 patients were included in the final analysis. After ICH (n ¼ 7020/65,818, 10.7%), 10.5% were
palliated on the day of admission and 19.3% by 72 h (vs. 0.7% and 3.3% for ischemic stroke). Although a greater
proportion were admitted directly to higher level care after ICH (3.7% vs. 1.5% for ischemic stroke), ICH was not
independently associated with the decision to admit to higher level care (adjusted odds ratio (OR): 1.12, 95% confidence
interval (95%CI): 0.95–1.31, p ¼ 0.183). However, ICH was strongly associated with the decision to commence palliative
care on the day of admission (OR: 7.27, 95%CI: 6.31–8.37, p < 0.001). Palliative care was independently associated with
risk of death by 30 days regardless of stroke subtype.
Conclusions: When compared to ischemic stroke, patients with ICH are much more likely to commence palliative care
during the first 72 h of their care, independent of level of consciousness, age, and premorbid health.
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Introduction
Intracerebral hemorrhage (ICH) accounts for at least
10% of strokes and has a case-fatality of around 40%
by one month, with most survivors remaining disabled.1 Eﬀective treatments for ICH are limited to
intensive blood pressure lowering2 and stroke unit
care.3 Do-not-resuscitate (DNR) orders are often used
in patients with ICH and may independently predict
increased mortality and worsen outcomes.4–7
Although DNR orders should not impact on other
aspects of care, there is evidence that such orders are
a marker of an overall reduction in the level of supportive care provided.8,9 DNR orders represent an initial
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step in a care limitation continuum, which may be
extended to include a ‘ceiling of care’, precluding
admission to a critical care unit, and depending on
the clinical course and perceived prognosis, progress
to the commencement of palliative care. As ICH represents a severe form of stroke, it may be that these decisions are driven by premorbid and presenting clinical
factors that are associated with a poor outcome in
stroke patients, such as age, co-morbidities, and level
of consciousness. Alternatively, limited treatment
options and prior experience of poor outcomes associated with ICH may lead to therapeutic nihilism
among stroke physicians, which may be conveyed to
patients and their families and inﬂuence decisions to
limit care.
Using data from a large, national, stroke quality
register in the United Kingdom capturing around
95% of national stroke admissions, we sought to
determine how often ICH and ischemic stroke patients
are admitted to higher level care and how frequently
palliative care is commenced during the acute phase of
stroke. We then sought to determine the factors
associated with these decisions and whether they are
associated with stroke subtype (ICH vs. ischemic
stroke) independent of baseline characteristics and
stroke severity. Finally, we tested whether these acute
care decisions are associated with survival.

Methods
Patient identification and data collection
We undertook retrospective secondary analyses of
prospectively collected data from the Sentinel Stroke
National Audit Programme (SSNAP), a national
register including 266 UK acute hospitals which
enter data for all conﬁrmed stroke admissions into
a secure online database. Survival is determined
through linkage to the national statutory register of
deaths in the UK. Ethical approval for SSNAP and
associated data linkage was granted by the Ethics and
Conﬁdentiality
Committee
of
the
National
Information Governance Board.
We included patients with an index stroke entered
into SSNAP between 1 April 2013 and 31 March 2014.
Data were extracted describing demographics (age, sex,
ethnicity), premorbid disability (pre-stroke modiﬁed
Rankin scale (mRS) score), co-morbidities (congestive
heart failure, hypertension, atrial ﬁbrillation (AF), diabetes, prior stroke/transient ischemic attack), stroke
subtype (ischemic or ICH), stroke severity (total
National Institutes of Health Stroke Scale (NIHSS)),
level of consciousness at presentation (NIHSS 1a),
worst level of consciousness in ﬁrst seven days
(NIHSS 1a), time and date of admission, acute care
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decisions (admission directly to higher level care,
date of palliative care decision), disability at hospital
discharge (mRS; recorded as 6 for in-hospital mortality), and survival. Admission to ‘higher level care’ was
recorded in SSNAP if the patient was admitted to an
intensive care unit, high dependency unit or a coronary
care unit. Admission ‘out-of-hours’ was deﬁned as
admission time (or onset time if stroke occurred in hospital) falling outside the hours of 08:00 to 18:00,
Monday to Friday or on public holidays. Patients
were excluded from the analysis if stroke subtype was
unknown. All included ﬁelds aside from total NIHSS
are mandatory, thus there were no missing data for the
ﬁelds required for our analyses.

Statistical analyses
Baseline characteristics, stroke severity, management
decisions, and outcomes were compared between
stroke subtypes (ischemic vs. ICH) using the 2 or
Mann–Whitney test for univariate analyses, as appropriate. Multivariable logistic regression models tested
for associations between patient characteristics and
two key care decisions; admission directly to higher
level care and palliative care on the day of admission
or by 72 h from admission. These analyses were
performed for ischemic stroke and ICH patients separately, before repeating the analysis in all patients, this
time including stroke subtype as an additional variable.
As a sensitivity analysis, we introduced early neurological deterioration to the regression models testing
for associations with palliative care, deﬁning this as
an increase in NIHSS 1a  1 point from baseline in
the ﬁrst seven days after admission. The date of the
highest NIHSS 1a score in the ﬁrst seven days is not
recorded in SSNAP so we do not know when in the ﬁrst
seven days this neurological deterioration occurred.
Although we recognize that this deﬁnition may include
cases that may have neurological deterioration after the
palliative care decisions have been made, over 90% of
ICH cases that show neurological decline do so within
72 h10 and any small error introduced would be
expected to lead to an underestimation of any association between stroke subtype and palliative care decisions. Finally, we tested for associations between acute
care decisions and survival to 30 days using Cox proportional hazards models. Diabetes and prior stroke/
TIA were excluded from the ICH and ischemic hazard
models respectively as the hazard functions were not
proportional over time. Sensitivity analysis with these
two variables included demonstrated that they had very
little impact on results. Unless otherwise stated, data
are expressed as median and inter-quartile range.
All statistical analyses were performed using Stata
(version 12, StataCorp LP, USA).
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Figure 1. Study flowchart.

Results
After exclusions, 65,818 patients were included in our
ﬁnal analysis (Figure 1). Sex, age, and ethnicity were
comparable between ICH and ischemic stroke patients
(Table 1). Total NIHSS score was higher for ICH
patients, but was missing for a substantial minority of
cases (26.2% of ischemic and 41.0% of ICHs). NIHSS
1a (level of consciousness) is a mandatory ﬁeld, so was
available for all cases and is a good proxy for the full
NIHSS score as a predictor of mortality11 and was used
as a marker of stroke severity in our analyses. After
ICH, palliative care was commenced on the day of
admission in 10.5%, and in 19.3% by 72 h (vs. 0.7%
and 3.3% respectively, for ischemic stroke, p < 0.001).
The rate of admission directly to higher level care was
also higher after ICH (3.7% vs. 1.5% for ischemic
strokes; p < 0.001). A higher proportion of patients
were dead or moderately-severely disabled (mRS 3–6)
by the end of their hospital stay after ICH (4872/7020;
69.4%) than ischemic stroke (26,680/58,798; 45.4%).
For both stroke subtypes, the decision to admit to
higher level care was less likely with advanced age,
higher premorbid mRS and prior stroke/TIA and was
strongly associated with reduced level of consciousness
(Table 2). For ischemic stroke only, admission to higher
level care was more likely with congestive heart failure
and male sex. No association was found with hypertension, AF, diabetes, or admission ‘out-of-hours’.
The decision to commence palliative care on the day
of admission for ICH and ischemic stroke was more
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likely with advanced age and was very strongly
associated with reduced level of consciousness
(Table 3). After ICH, palliative care was more likely
with premorbid AF and when admission was during
‘oﬃce hours’. After ischemic stroke, higher premorbid
mRS and female sex were associated with palliative care
on admission. These analyses were repeated for the
decision to commence palliative care by 72 h, with similar results (Supplementary Table 1).
Stroke subtype was not associated with the decision
to admit to higher level care, but palliative care was
much more likely for ICH patients, both on the day
of admission and by 72 h (Figure 2). As the date (but
not the time) of palliative care decisions are recorded,
the time between admission and palliative care may
vary from 0 to 24 h when palliated on the ‘day of admission’. As ICH patients are more likely to have early
neurological deterioration which may inﬂuence palliative care decisions on the day of admission, we introduced early neurological decline to the model to adjust
for this potential confounder (Supplementary Table 2).
Though this accounted for some of the association
between ICH and palliative care, palliation remained
much more likely after ICH (Figure 2).
Finally, we tested for associations between survival
to 30 days and acute care decisions in Cox regression
models for ICH and ischemic stroke (Table 4).
For both ICH and ischemic stroke, advanced age,
AF, premorbid hypertension, reduced baseline level of
consciousness, and early neurological deterioration
were independently associated with a higher risk of
death by 30 days. For ischemic strokes only, higher
premorbid mRS, male sex, and congestive heart failure
were associated with a higher risk of death. For ICH
only, admission out of hours was independently associated with a higher risk of death. Commencement of
palliative care on admission was independently and
strongly associated with a higher risk of death for
both subtypes (Supplementary Figure 1), but admission
to higher level care was not.

Discussion
In a large population describing current UK stroke
practice, we have demonstrated that ICH patients are
more likely than ischemic stroke patients to have palliative care commenced acutely, independent of age,
sex, premorbid disability, co-morbidities, level of consciousness on admission, and early neurological deterioration. Furthermore, we found that palliative care on
admission was associated with an increased risk of
death by 30 days for both stroke subtypes, independent
of key prognostic factors. In contrast, we found no
association with stroke subtype and the decision to
admit directly to higher level care.

4

International Journal of Stroke 0(0)

Table 1. Patient characteristics
Characteristics

Ischemic stroke (n ¼ 58,798)

ICH (n ¼ 7020)

Sex

0.384

Male

29,228 (49.7%)

3451 (49.2%)

Female

29,570 (50.3%)

3569 (50.8%)

77 (67–85)

78 (68–85)

Age, years
Ethnicity
White (any)
Asian (Chinese)

52,563 (89.4%)

6268 (89.3%)
23 (0.3%)

1590 (2.7%)

194 (2.8%)

Black (any)

822 (1.4%)

114 (1.6%)

Mixed / multiple

171 (0.3%)

18 (0.3%)

Other

755 (1.3%)

96 (1.4%)

2815 (4.8%)

307 (4.4%)

Unknown

0.008
0.004

82 (0.1%)

Asian (other)

p value

<0.001

Pre-stroke mRS
0

33,760 (57.4%)

3870 (55.1%)

1

8994 (15.3%)

1035 (14.7%)

2

5520 (9.4%)

664 (9.5%)

3

6049 (10.3%)

811 (11.6%)

4

3361 (5.7%)

475 (6.8%)

5

1114 (1.9%)

165 (2.4%)

3328 (5.7%)

258 (3.7%)

<0.001

Hypertension

31,676 (53.9%)

3584 (51.1%)

<0.001

AF

12,326 (21.0%)

1246 (17.8%)

<0.001

4382 (35.6%)

804 (64.5%)

<0.001

Diabetes

11,726 (19.9%)

1006 (14.3%)

<0.001

Stroke/TIA

16,260 (27.7%)

1812 (25.8%)

0.001

Co-morbidities
CHF

If AF, anticoagulated

Stroke severity
NIHSS at presentation

4 (2–9)
Not recorded ¼ 15,427 (26.2%)

NIHSS 1a at presentation

7 (3–16)

<0.001

Not recorded ¼ 2881 (41.0%)
<0.001
(continued)
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Table 1. Continued
Characteristics

Ischemic stroke (n ¼ 58,798)

ICH (n ¼ 7020)

0

50,430 (85.8%)

4447 (63.3%)

1

5258 (8.9%)

1032 (14.7%)

2

2027 (3.5%)

620 (8.8%)

3

1083 (1.8%)

921 (13.1%)

p value

<0.001

Worst NIHSS 1a in first 7 days
0

47,209 (80.3%)

3691 (52.6%)

1

5266 (9.0%)

894 (12.7%)

2

2605 (4.4%)

586 (8.4%)

3

3718 (6.3%)

1849 (26.3%)

7271 (12.4%)

1807 (25.7%)

<0.001

408 (0.7%)

737 (10.5%)

<0.001

By 72 h

1914 (3.3%)

1354 (19.3%)

<0.001

By discharge

5044 (8.6%)

1974 (28.1%)

<0.001

29,518 (50.2%)

3797 (54.1%)

<0.001

260 (3.7%)

<0.001

Decline of 1 in NIHSS 1a in first 7 days
Palliative care
On day of admission

Admitted ‘out-of-hours’
Directly admitted to higher level care

907 (1.5%)

<0.001

mRS at discharge
0

11,839 (20.1%)

631 (9.0%)

1

12,052 (20.5%)

766 (10.9%)

2

8227 (14.0%)

751 (10.7%)

3

8418 (14.3%)

867 (12.4%)

4

7063 (12.0%)

950 (13.5%)

5

3672 (6.2%)

587 (8.4%)

6

7527 (12.8%)

2468 (35.2%)

30-Day case-fatality

12.1%

34.2%

Palliative care is an important part of stroke care,
allowing a comfortable and digniﬁed death in patients
with little or no hope of survival. However, previous studies demonstrate that care limitations after ICH are independent predictors of poor outcome, probably because
such limitations can become a ‘self-fulﬁlling prophecy’.8
Our ﬁndings suggest that therapeutic nihilism still exists
regarding ICH in UK stroke practice, perhaps arising
from the presumption of a poor outcome and a relative
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lack of evidence-based interventions. However, acute
intensive blood pressure lowering is now recommended
in the AHA/ASA ICH guidelines12 and novel acute ICH
therapies are being tested in ongoing phase III trials. It
may be that the increasing availability of eﬀective therapies for ICH will lead to a shift towards more aggressive
supportive management in the future.
In addition to stroke subtype, we found some unexpected predictors of acute care decisions, including AF,

1.24 (1.08–1.41)

0.78 (0.74–0.81)

Male sex

Age, per 10 years

0.83 (0.66–1.06)

0.62 (0.48–0.80)

0.65 (0.46–0.90)

0.74 (0.43–1.26)

2

3

4

5

0.77 (0.67–0.87)

0.83 (0.70–0.98)

1.04 (0.88–1.22)

0.68 (0.58–0.80)

1.08 (1.08–1.09)

Hypertension

AF

Diabetes

Stroke/TIA

NIHSS total score

2.19 (1.79–2.68)

5.16 (4.16–6.40)

16.78 (13.91–20.25)

1.20 (1.05–1.36)

1

2

3

Admitted ‘out-of-hours’

NIHSS 1a (vs. 0)

1.56 (1.23–1.97)

CHF

Co-morbidities

0.93 (0.77–1.12)

1

Premorbid mRS (vs. 0)

OR (95% CI)

Factor

0.77 (0.65–0.91)

<0.001

25.64 (20.95–31.38)

<0.001

1.10 (0.96–1.25)

7.69 (6.15–9.63)

<0.001

0.008

2.90 (2.36–3.56)

<0.001

<0.001

1.12 (0.95–1.33)

0.668

0.90 (0.75–1.08)

0.91 (0.79–1.05)

<0.001
0.032

1.77 (1.38–2.27)

0.40 (0.23–0.70)

<0.001

0.265

0.54 (0.38–0.77)

0.61 (0.46–0.81)

<0.001
0.010

0.88 (0.68–1.13)

0.129

1.04 (0.85–1.26)

0.74 (0.70–0.77)

<0.001

0.448

1.17 (1.02–1.35)

OR (95% CI)

0.002

p value

p value

0.185

<0.001

<0.001

<0.001

0.002

0.189

0.266

0.195

<0.001

0.001

0.001

0.001

0.306

0.727

<0.001

0.024

1.18 (0.92–1.52)

6.88 (5.14–9.21)

2.58 (1.69–3.94)

1.73 (1.15–2.58)

1.04 (1.03–1.07)

0.42 (0.29–0.61)

0.90 (0.62–1.29)

0.48 (0.32–0.73)

0.60 (0.46–0.77)

0.72 (0.34–1.54)

0.37 (0.12–1.18)

0.48 (0.26–0.88)

0.33 (0.19–0.58)

0.59 (0.37–0.96)

0.62 (0.42–0.92)

0.58 (0.54–0.63)

1.36 (1.06–1.75)

OR (95% CI)

Univariate

Univariate

Multivariable

ICH (n ¼ 7020)

Ischemic stroke (n ¼ 58,798)

Table 2. Factors associated with transfer to higher level care on admission

0.189

<0.001

<0.001

0.008

<0.001

<0.001

0.557

0.001

<0.001

0.393

0.093

0.019

<0.001

0.033

0.016

<0.001

0.016

p value

0.93 (0.71–1.22)

11.84 (8.56–16.39)

4.52 (2.88–7.08)

2.32 (1.53–3.53)

0.58 (0.39–0.85)

1.14 (0.77–1.70)

0.82 (0.52–1.28)

0.77 (0.59––1.02)

0.88 (0.39–1.99)

0.41 (0.12–1.35)

0.61 (0.31–1.17)

0.51 (0.28–0.93)

1.01 (0.60–1.69)

0.95 (0.63–1.44)

0.56 (0.51–0.61)

1.15 (0.87–1.50)

OR (95% CI)

Multivariable

0.622

<0.001

<0.001

<0.001

0.006

0.511

0.372

0.070

0.766

0.142

0.137

0.027

0.980

0.807

<0.001

0.330

p value
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0.43 (0.35–0.54)

1.74 (1.58–1.92)

Male sex

Age, per 10 years
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1.89 (1.33–2.69)

3.60 (2.74–4.74)

4.91 (3.63–6.63)

7.24 (4.87–10.75)

2

3

4

5

0.85 (0.70–1.03)

1.69 (1.37–2.09)

0.68 (0.51–0.89)

1.13 (0.91–1.40)

1.17 (1.15–1.19)

Hypertension

AF

Diabetes

Stroke/TIA

NIHSS total score

7.33 (5.45–9.87)

20.54 (15.29–27.59)

78.10 (60.20–101.33)

0.94 (0.78–1.15)

1

2

3

Admitted ‘out-of-hours’

(vs. 0)

NIHSS 1a

1.92 (1.40–2.65)

CHF

Co-morbidities

1.53 (1.11–2.10)

1

Premorbid mRS (vs. 0)

OR (95% CI)

Factor

1.63 (1.17–2.28)
1.42 (0.92–2.19)

<0.001
<0.001

60.56 (46.15–79.46)

<0.001

0.82 (0.67–1.00)

15.38 (11.31–20.90)

<0.001

0.563

5.83 (4.30–7.90)

0.89 (0.71–1.12)

<0.001

<0.001

0.259

0.76 (0.57–1.02)

0.94 (0.75–1.18)

<0.001
0.006

0.84 (0.68–1.03)

0.094

1.33 (0.95–1.87)

1.55 (1.14–2.10)

<0.001

<0.001

1.06 (0.73–1.54)

<0.001

1.22 (1.10–1.35)

<0.001

1.11 (0.80–1.54)

0.74 (0.59–0.93)

<0.001

0.009

OR (95% CI)

p value

p value

0.056

<0.001

<0.001

<0.001

0.326

0.067

0.622

0.090

0.102

0.115

0.004

0.005

0.760

0.543

<0.001

0.009

0.95 (0.81–1.11)

46.24 (36.07–59.29)

12.53 (9.38–16.73)

4.44 (3.26–6.04)

1.16 (1.14–1.17)

1.26 (1.07–1.49)

0.93 (0.75–1.16)

1.48 (1.23–1.77)

0.91 (0.78–1.06)

1.50 (1.05–2.13)

2.89 (1.96–4.27)

2.34 (1.80–3.03)

1.68 (1.34–2.12)

1.41 (1.08–1.83)

1.15 (0.91–1.45)

1.34 (1.25–1.44)

0.69 (0.59–0.80)

OR (95% CI)

Univariate

Univariate

Multivariable

ICH (n ¼ 7020)

Ischemic stroke (n ¼ 58,798)

Table 3. Factors associated with initiation of palliative care on day of admission

0.500

<0.001

<0.001

<0.001

<0.001

0.006

0.533

<0.001

0.234

0.025

<0.001

<0.001

<0.001

0.011

0.252

<0.001

<0.001

p value

0.73 (0.61–0.88)

46.24 (35.83–59.66)

12.00 (8.94–16.11)

4.31 (3.16–5.88)

1.10 (0.89–1.34)

0.89 (0.68–1.16)

1.33 (1.07–1.67)

1.03 (0.86–1.23)

1.02 (0.67–1.56)

0.99 (0.62–1.57)

0.91 (0.66–1.25)

0.91 (0.69–1.20)

0.88 (0.65–1.21)

0.87 (0.66–1.15)

1.17 (1.08–1.27)

0.94 (0.78–1.13)

OR (95% CI)

Multivariable

0.001

<0.001

<0.001

<0.001

0.379

0.377

0.012

0.757

0.918

0.951

0.571

0.508

0.440

0.334

<0.001

0.527

p value
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Figure 2. Forest plot demonstrating associations between stroke subtype and acute care decisions. *Adjusted for sex, age (per
10 years), premorbid modified Rankin score, co-morbidities of congestive heart failure, hypertension, atrial fibrillation, diabetes,
previous stroke/TIA, level of consciousness (NIHSS 1a), and arrival (onset if onset in hospital) out of hours. yAdditionally
adjusted for neurological deterioration in first seven days (defined as increase in NIHSS 1a  1 compared to baseline).
Ischemic
stroke

ICH

OR

95% CI

P value

Higher level care*

907/58798

260/7020

1.12

0.95-1.31

0.183

Palliative care on day of
admission*

408/58798

737/7020

7.27

6.31-8.37

<0.001

Palliative care on day of
admission†

408/58798

737/7020

5.76

5.00-6.64

<0.001

Palliative care by 72 h*

1914/58798

1354/7020

4.00

3.65-4.38

<0.001

Palliative care by 72 h † 1914/58798

1354/7020

2.97

2.69-3.27

<0.001

0.1
Favors
ischemic
stroke

1
adjusted OR (95% CI)

admission during oﬃce hours, and male sex. AF is
likely to be associated with palliative care on admission
after ICH because around two-thirds of ICH patients
with AF were taking anticoagulants on admission,
which are associated with worse outcomes. The association between admission during oﬃce hours and
commencement of palliative care may be explained by
the decision being deferred to a senior clinician, who is
less likely to be routinely available out-of-hours at most
centers. Male sex is independently associated with more
aggressive supportive care after ischemic stroke only,
but is also associated with a higher risk of death. We
do not know whether this reﬂects diﬀerences in how
men and women are managed or an unknown/unmeasured confounder. Premorbid mRS was independently
associated with the decision to commence palliative
on the day of admission for ischemic stroke patients
but not ICH patients. To explore this further, we
repeated our analysis with the inclusion of an interaction term. This showed a signiﬁcant diﬀerence
between ICH and ischemic stroke patients at diﬀerent
levels of mRS, though this diﬀerence was very small
compared to the overall eﬀect of stroke type. The difference in the odds of palliation on the day of admission between ischemic stroke and ICH is signiﬁcant
(p < 0.001) at all levels of mRS and becomes smaller
with higher levels of prior mRS. If a patient is already
very disabled prior to their stroke, the type of stroke
might be expected to play less of a role than if the
patient had been fully independent prior to stroke,
which may explain this ﬁnding.
Our study’s strength is that it describes a prospectively collected register capturing the great majority of

10
Favors ICH

stroke patients admitted to hospitals in the UK during
a recent one year period and thus represents current
UK practice. However, there are also some limitations.
A very small minority of ICH patients are admitted
directly to neurosurgery from the emergency department, bypassing stroke services. Unless they survive
to be transferred to a stroke rehabilitation unit, they
may not be captured in SSNAP. A previous UK study
found that patients admitted to neurosurgery tended to
have larger hematomas, but were younger with better
premorbid health.13 Exclusion of such patients may
introduce ascertainment bias. However, given that
ICH accounts for over 10% of our stroke population
we believe that the great majority of ICHs presenting to
hospital have been captured in SSNAP. We have not
explored the diﬀerences in acute care decisions by
center or geographical region. We plan to address this
question in further analyses as this may further inform
clinical practice. It is possible that ethnic origin may be
associated with acute care decisions due to cultural and
religious inﬂuences. However, minority ethnic groups
were small and thus we lacked suﬃcient statistical
power to consider associations between care decisions
and ethnicity.
In summary, we have demonstrated a clear association between ICH and commencement of palliative
care and shown this to be independently associated
with an increased risk of death. It may be that outcomes can be improved after ICH by avoiding undue
nihilism regarding prognosis and focusing on providing
high quality supportive care during the ﬁrst 24–48 h,
but this will require further investigation using
prospective research study designs.

International Journal of Stroke, 0(0)

0.66 (0.63–0.70)

1.83 (1.79–1.88)

Male sex

Age, per 10 years
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2.35 (2.18–2.54)

3.24 (3.03–3.47)

4.49 (4.17–4.84)

6.22 (5.62–6.90)

2

3

4

5

2.21 (2.11–2.32)

0.95 (0.90–1.01)

AF

Diabetes

5.61 (5.30–5.94)

10.60 (9.90–11.35)

19.34 (17.88–20.91)

1

2

3

NIHSS 1a (vs. 0)

NIHSS total score

1.14 (1.14–1.14)

0.94 (0.90–0.99)

Hypertension

Stroke/TIA

2.14 (1.99–2.31)

CHF

Co-morbidities

1.66 (1.54–1.78)

1

Premorbid mRS (vs. 0)

HR (95% CI)

Factor

1.32 (1.22–1.43)
1.36 (1.23–1.52)

<0.001
<0.001

3.21 (3.03–3.41)
5.70 (5.31–6.13)
25.70 (23.52–28.07)

<0.001
<0.001
<0.001

<0.001

1.04 (0.98–1.11)

1.20 (1.14–1.26)

<0.001
0.098

0.89 (0.85–0.93)

0.010

1.32 (1.22–1.42)

1.25 (1.16–1.34)

<0.001

<0.001

1.22 (1.13–1.32)

<0.001

1.32 (1.29–1.35)

<0.001

1.14 (1.06–1.22)

1.13 (1.08–1.19)

<0.001

<0.001

HR (95% CI)

p value

p value

15.08 (13.58–16.75)

7.23 (6.41–8.15)

<0.001
<0.001

3.28 (2.91–3.69)

1.12 (1.11–1.13)

1.24 (1.14–1.36)

<0.001

0.194

1.46 (1.33–1.61)

0.84 (0.78–0.91)

<0.001
<0.001

1.35 (1.12–1.63)

2.90 (2.37–3.54)

2.28 (1.99–2.62)

1.82 (1.61–2.05)

1.51 (1.32–1.73)

1.38 (1.22–1.55)

1.42 (1.36–1.47)

0.76 (0.70–0.82)

<0.001

<0.001

<0.001

<0.001

<0.001

0.001

<0.001

<0.001

HR (95% CI)

Univariate

Univariate

Multivariable

ICH (n ¼ 7020)

Ischemic stroke (n ¼ 58,798)

Table 4. Factors associated with death in first 30 days

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.002

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

p value

23.13 (20.02–26.73)

4.18 (3.68–4.75)

2.37 (2.10–2.68)

1.02 (0.93–1.12)

1.29 (1.17–1.43)

0.88 (0.81–0.95)

1.05 (0.87–1.28)

0.99 (0.81–1.21)

0.96 (0.83–1.10)

0.93 (0.82–1.05)

0.94 (0.82–1.08)

1.07 (0.95–1.21)

1.16 (1.11–1.21)

1.06 (0.97–1.15)

HR (95% CI)

Multivariable

(continued)

<0.001

<0.001

<0.001

0.624

<0.001

0.001

0.593

0.920

0.539

0.250

0.410

0.278

<0.001

0.177

p value
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0.015

<0.001

0.136

1.11 (1.02–1.20)

3.70 (3.33–4.11)

1.15 (0.96–1.39)

0.001

<0.001

<0.001

1.15 (1.06–1.25)

14.13 (12.81–15.60)

17.58 (16.04–19.27)

0.105

<0.001

0.119

1.04 (0.99–1.09)

3.52 (3.15–3.93)

1.11 (0.97–1.27)

1.88 (1.58–2.24)

<0.001

<0.001
6.97 (6.21–7.83)
3.31 (3.06–3.59)
<0.001
8.97 (8.50–9.45)

Univariate
Multivariable
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<0.001
2.66 (2.35–3.02)
Higher level care

<0.001
31.08 (29.36–32.90)
Palliative care (72 h)

<0.001
25.49 (22.93–28.33)
Palliative care (same day)

Care decisions (admission)

1.14 (1.09–1.20)
Admitted ‘out-of-hours’

<0.001

10.60 (10.11–11.10)
Early neurological
deterioration (to 7 days)
(vs. no NIHSS 1a increase)

Univariate

<0.001
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