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Table 6.17 Pre-stroke residential or nursing home residence and stroke 120 

subtype in admitted and not admitted patients. 

Table 6.18 Impaired consciousness in the first 24 hours post stroke, and 121 

stroke subtype in admitted and not admitted patients. 

Table 6.19 Speech disturbance in the first 24 hours post stroke, and stroke 122 

subtype in admitted and not admitted patients. 

Table 6.20 Swallowing impairment in the first 24 hours post stroke, and 123 

stroke subtype in admitted and not admitted patients. 

Table 6.21 Urinary incontinence in the first 24 hours post stroke, and 125 

stroke subtype in admitted and not admitted patients. 

Table 7.1 Early medical complications (day 0-28) in admitted and not 127 

admitted patients. 

Table 7.2 Late medical complications (month 5-6: urinary infections and 129 

pressure sores; month 2-6: all others) in admitted and not 

admitted patients. 

Table 7.3 Wakefield Depression Inventory results of six month survivors 130 

completing the questionnaire, in admitted and not admitted 

patients. 

Table 7.4 Self-report deficits at six months post stroke in admitted and 132 

not admitted patients. 

Table 7.5 Secondary prevention medications and smoking status at six 134 

months in admitted and not admitted patients. 

Chart 7.1 Aspirin treatment (and reasons for non-treatment) in six month 135 

survivors in admitted and not admitted patients. 

Table 7.6 Median scores for each subsection of the Nottingham EADL at 136 

six months for admitted and not admitted patients. 

Table 7.7 Six month residence for patients who were living in their own 137 

or family homes at the time of their stroke, in admitted and not 

admitted patients. 

Table 7.8 Six month residence for patients who were living in residential 138 

care at the time of their stroke, in admitted and not admitted 

patients. 
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There are now clear clinical guidelines advising the acute care 

arrangements (hospital or home) of all new onset stroke patients41
• The 

evidence for this is largely derivative in that those patients in trials who 

accessed stroke unit care did better than those who did not6
,41; and for a 

few individual patients, thrombolysis within three hours of stroke onset 

may be beneficial42
. 

Potential reasons for admission and non-admission 

General Practitioners would on average be expected to encounter 5-7 new 

incident stroke patients (2/3rds of whom would be first ever stroke 

patients) per year depending on their practice size. It is not feasible to 

expect them to maintain expertise in stroke management. Most GPs still 

do not have any other option apart from hospital admission for rapidly 

accessing multidisciplinary stroke expertise and care. 

Potential reasons for admission include the need to confirm the diagnosis 

and prognosis, to initiate acute therapy, to minimise complications, to 

identify and treat complications early, to access co-ordinated 

multidisciplinary rehabilitation, to initiate optimal secondary prevention, 

and to provide for patients and carers information and social needs43
. 

Admission patterns in the past have shown to be affected by various 

factors44
• The reasons for variations in admission rates are multifactorial 

and include stroke severity, pre-stroke dependency, patient support at 

home, as well as the perceptions of the patients' first medical contact. 

Reasons making admission more likely include severe neurological 

deficits, living alone, and self-referral to Accident & Emergency 

units24,44,45. 
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Table 1.1: Characteristics of the main papers on admitted (hospitalised) and not admitted stroke patients. 

Author , Year and Baseline 
Exclusions Study size 

Randomisation 
Inten.ention Follow-up Main outcomes Conclusions 

Title characteristics and Analysis 

Kalra et al 2000, Aver age 76, 
Severe 

Block Stroke Unit 
14%, 85% \IS 

Alternative Mod-severe strokes 
disability 

random isation, (SU), Gen med Mortality or instit 
30%,64% \IS 

strategies for only, Clinical 
pre-stroke, mild 979 

computer wardlstroke at 1 yr, without 
24%,71% (similar at 

stroke care: a criteria and stroke 
or severe screened, 

generated team (S1), 
3,6,12 

severe disability 
3+6mo), 

strokes, 457 months SU>DSC>ST: 51 
prospecti-..e types well 

institutionalised randomised 
random no., Domicil stroke (Rankin 0-3, 

DSC admitted to SU 
randomised matched. Lost to 

, specialist 
intention to care (DSC) Barthel 18-20) 

within 2/52, Rankin 
controlled trial flu: 3ST, 9 DSC 

needs 
treat analysis within 72 hrs 

0-2 no diff. 

975 FES, Descriptive 
35%,47% \IS 8%,72% 

Bhalla et al 2001, age data NOT 
IP strokes, 812 study , multiple 

Community>hospitali 
Does admission to given, community 

PIH/SAH in admitted, regression Hospitalisation: 
Mortality and sed: Adjusted OR 

hospital impro-..e based stroke 
regression 163 modelling with Observational 

3 mo. non-dependency (M RM) still signif diff.: 
the outcome for register, not 

model community goode ness to 
(BI>=18) Problems: subtype 

stroke patients? matched groups 
treated fit checks 

masking, incomplete 
data 

Wade et al 1985, 
Funtional 

Controlled trial of a 
440 

controlled trial , 
recovery, 

No differences except 
home-care service 

similar groups and 
nil 

inten.ention 
not 

New home care 3wk, 6 emotional 
hospital bed days 

stroke severity ,417 service for 6 mo mo. adjustment, 
for acute stroke 

control 
randomised 

relative stress, 
(inten.ention>control) 

patients . 
admission rates 

SU: Stroke Unit, ST: Stroke Team, DSC: Domicilary Stroke Care 
-- --- - --- ---- - --- -- ---
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Prevention 

Although the proportion of people at high risk have a higher incidence of 

stroke than those with moderate risk, because of the much greater 

numbers of people in the moderate risk group, the majority of strokes 

occur in the this group. Strategies thus involve targeting health resources 

at both those individuals at high risk and moderate risk. Population based 

strategies encouraging a healthier lifestyle, such as reducing smoking, 

increasing levels of physical activity, encouraging increased fruit and 

vegetable consumption and reducing salt content in processed foods will 

have a much greater impact than individual based strategies58 but are 

difficult to implement59
. High risk patients have more to gain from 

specific risk reduction strategies than the general population, as fewer 

need to be treated to prevent one stroke60 for example people with atrial 

fibrillation61
,62, hypertension63

, hypertension after stroke64
, or previous 

transient ischaemic attack65
,66. Post stroke information provision may play 

a factor in reducing future risks in this high risk group of patients. 

Acute care 

The aims of treatment are to increase survival and reduce the impact of 

stroke on the patient, family and carers. Successful treatments result in 

reduced mortality, impairment, disability and handicap. There should also 

be a favourable impact on quality of life. At present, experimental neuro­

protective treatments and proven benefit thrombolytic treatments (for the 

appropriate few) are unlikely to have much overall impact due to their 

very restricted and selective use. Most treatments in the acute phase are 

supportive. Trials are needed to identify which empirical treatments and 

measures are ofbenefit67
• 
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5. To compare the views of patients with stroke who were and who 

were not admitted to hospital, about stroke advice and information 

received. 

The setting of the Tees Stroke Register (TSR) 

Local epidemiology 

The former Northern Region had one of the highest standardised 

mortality ratios (SMR) for stroke in the United Kingdom (highest of the 

English regions). No district within in the region had an SMR of less than 

100 in 1992. The five year rolling average for the preceding five years for 

the region was 117 (district range 101-128)77. Although direct 

comparability has been reduced by both district boundary changes within 

the region and region boundary changes, the three year rolling average 

SMR for 1994-1996 were still all above 100 for all former districts and 

109 for the new region78
• 

In the two adjacent former health districts, Darlington (including 

Teesdale) and North Tees, there has been marked difference in SMRs for 

stroke over several years. Despite both districts having very similar 

populations, Darlington has consistently had for both men and women, 

higher SMRs than North Tees. The unexplained identified difference in 

SMRs was the stimulus for the commissioning of the Tees Stroke 

Register. 
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Table 2.1: Staff and facilities: absolute numbers and rate per 1 000 

residents over the age of 65 in each district and combined. 

Darlington North Tees Combined 

n rate n rate rate 

Population> age 65 21 607 - 24729 - 46336 

Consultant medical 
6 0.28 8.2 0.33 0.31 

staff 

General practitioners 87 4.03 100 4.04 4.04 

Practice nurses - - 202.5 8.19 -

District nurses 25 1.16 34 1.38 1.27 

Health visitors 46 2.13 116.5 4.71 3.51 

Nursing beds 1218 56.40 932 37.70 46.40 

Residential beds 585 27.10 524 21.20 23.93 

Long stay beds 32 1.48 57 2.31 1.92 

Acute & 
138 6.39 214 8.65 7.60 

rehabilitation beds 
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Table 3.1: List of protocols. 

(please refer to Appendix 1 for more detail) 

l. Definition of study cases protocol 

2. Stroke inclusion criteria protocol 

3. Community sources of notification protocol 

4. Hospital sources of notification protocol 

5. Processing of notifications protocol 

6. Initial assessments protocol 

7. Hospitals discharge notifications protocol 

8. DBA district notifications protocol 

9. DBA death notification protocol 

10. CT (head) notifications protocol 

11. One month assessment protocol 

12. Six month assessment protocol 

Study design 

Type of study 

This is a descriptive prospective observational epidemiological study. We 

did not aim to change "usual" stroke care in any way. 

Study population (Appendix 1 section 1.2) 

The study population comprised of all the people who lived in the study 

areas during the time of the study recruitment period. People were 

deemed resident if they had their primary residence in the study area and 

were ordinarily resident in the study area. The total resident population in 

46 
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included). It was initially envisaged that a weekend phoning rota would 

be drawn up for all the clinicians on the study team. During periods of my 

leave, the research nurses deputised for me. During the weekdays, the 

study nurses based at each of the two main hospitals visited all the 

medical wards to review the ward admission lists and identify missed 

cases. This also maintained links with the hospital staff and encouraged 

direct notifications. Posters explaining how to notify suspected recent 

stroke cases were placed on wards, in medical outpatients, physiotherapy, 

radiology and accident & emergency departments. General practices were 

encouraged to place posters in their waiting rooms and direct referrals 

from patients and family members were accepted. 

Secondary notification sources (Appendix 1 section 7, 8, 9 and 10) 

Notification sources identifying suspected stroke patients late after stroke 

onset were classified as secondary notification sources. The use of 

multiple notification sources increased completeness of case 

ascertainment. Table 3.4 lists the secondary notification sources used. 

Table 3.4: Secondary notification sources. 

CT!MRl head scan lists General practice stroke registers 

District death certification lists District health authority hospital lists 

Ward death certification books Bishop Auckland hospital stroke register 

Ward admission lists South Cleveland hospital stroke unit lists 

Hospital discharge lists Regional health authority admission lists* 

Other 

* later dIscontinued 
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Many of these lists generated overlapping notifications of the same 

suspected event. A two month trial period of telephoning the tertiary 

neurosurgery unit at Middlesbrough General Hospital on a weekly basis 

was discontinued after no new cases were solely identified by this source. 

The regional health authority data had considerable overlap with district 

health authority hospital discharge data diagnoses lists. The five main 

sources each solely identifying significant numbers of late identified 

stroke cases have been elaborated further. 

Both DMH and NTGH radiology departments provided lists of all 

community and hospitalised patients who had a CTIMRl head scan. The 

scan request was included. At DMH, lists were provided monthly and 

scan results were immediately accessible on computer. At NTGH, lists 

were provided weekly but scan results were not easily accessible. I 

screened all the lists (preliminary screening was undertaken by the 

research nurse at DMH as scan results were available) for inclusion as a 

suspected stroke event. Where necessary, further information was 

obtained from the patients' medical notes before a decision was made. 

Many of the surgeries kept paper or computerised stroke registers. All 

were asked to provide monthly lists of newly identified stroke cases 

including those they may have previously identified via the primary 

notification systems. GPs and practice managers (usually larger general 

practice groups) were contacted on a regular basis (four to six weekly) to 

remind them to forward the previous months lists and to maintain the 

study profile. 

Darlington and North Tees Health Authorities provided regular lists of all 

deceased patients that were certified in any part (part I or II) of the death 
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certificate as having had a stroke. I reviewed all available information 

sources (GP records, hospital notes and nursing home nursing notes) 

before deciding on inclusion as a confirmed new first ever stroke event. 

The district health authorities information departments provided every 

three months lists of all residents who had a hospital (irrespective of 

which hospital they were admitted to in the country) discharge diagnosis 

of stroke according to the International Classification of Diseases coding 

(lCD 10: 160-169 and ICD 9: 410-438f9
,80. 

Both DMH and NTGH hospital information and technology departments 

provided every two months lists of all patients with a discharge diagnosis 

of stroke (ICD10: 160-169 and ICD 9: 410-438). 

The Bishop Auckland Hospital catchment area overlapped with the study 

population in the Darlington area. The South Cleveland Hospital 

catchment area overlapped with the study population in the North Tees 

area. The South Cleveland Hospital stroke unit also provided 

rehabilitation to patients from the Middlesbrough tertiary centre 

neurosurgical unit to whom selected patients from Darlington and North 

Tees were referred for neurosurgical intervention. Both provided regular 

lists. 

Categorisation of patients and strokes 

Stroke definition (Appendix 1 section 2) 

Stroke definition is derived from the World Health Organisation (WHO) 

principles as 'rapidly developing clinical signs of focal, or at times global 

(for those patients in deep coma and those with subarachnoid 

haemorrhage), disturbance of cerebral function; with symptoms lasting 
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Table 3.5: Stroke type classifications. 

Cerebral infarct (confirmed) Infarct or normal scan (CTIMRl 

<=28/30 days post event onset) 

Cerebral infarct (probable) Infarct or normal scan (CT IMRl 

>28130 days post event onset), PM 

Cerebral infarct (with haemorrhagic Confirmed on CT IMRl 

transformation) 

Primary intracerebral haemorrhage Confirmed on CT!MRl 

Subarachnoid haemorrhage Confirmed on CT IMRl/LP!PM 

Unknown No CTIMRlILP!PM done 

In uncertain clinical cases, all available brain imaging, lumbar puncture 

and post-mortem results were taken into account in determining stroke 

sUbtype. If limited additional information was available, myself and at 

least one other clinical member of the research team reviewed such cases 

before determining subtype. In rare cases, where there was no consensus 

or insufficient information, the stroke subtype was classified as uncertain. 

Diagnoses were reviewed, if new information was obtained at a later date. 

Admitted (early hospital treated) and not admitted (community treated) 

Stroke patients treated in hospital as an inpatient within seven days of 

stroke onset were defined as admitted (hospital treated) patients. Stroke 

patients who were not treated in hospital within the first seven days of 

stroke onset were defined as not admitted (community treated) patients. A 

small number of community treated patients were treated in hospital after 

seven days and within the first month of stroke onset. These late 

hospitalised cases were classified as not admitted patients. 
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Reasons for exclusion (Appendix 1 section 2.1.3) 

Strokes outside the study period, study population, and age criteria were 

excluded. Recun'ent strokes, inpatient strokes and subarachnoid 

haemorrhages were excluded. 

Information collected (Appendix 3) 

The various assessments and their timings are listed in table 3.6. 

Information collected at all assessments were supplemented and 

corroborated by all available medical record information. 

Table 3.6: The ideal timings of the three main assessments. 

Initial assessment: interview By day 7 post stroke 

examination Day 7 post stroke 

One month assessment Day 28 post stroke 

Six month assessment Six months post stroke 

The initial assessment comprised two parts, a personal interview with the 

patient and carers/family (which was undertaken as soon as possible after 

stroke onset, usually at the time of the clinical examination but sometimes 

earlier) and a clinical examination that was conducted as close to one 

week post event as possible. A summary of the constituents of the initial 

assessment is in table 3.7. I aimed to perform the clinical examination in 

all stroke survivors as soon as possible after day 5 from stroke onset 

(ideally day 5-9 for admitted patients and day 5-14 for not admitted 

patients as it was anticipated that community stroke notifications would 

on average be received later than hospital treated patients). 
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infarct or normal scan was present in 455/540 (84%) of cases. There were 

no significant differences in the proportions of stroke type between 

admitted and not admitted patients. 

Table 4.9: Stroke type according to head scan and percentage of known 

results. 

Admitted (%) Not admitted (%) p-val 

Infarct or normal 
455/540 (84%) 59/66 (89%) 0.272 

scan 

Intracere bral 
85/540 (16%) 7/66 (11 %) 0.272 

haemorrhage 

No scan within 30 
182 222 <0.001 

days of stroke 
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(2%) of admitted and 0/288 (0%) of not admitted patients, p=0.003. 

Ventilation occurred in 291722 (4%) of admitted patients. 

Table S.2: Supportive treatments in the first 28 days post stroke. 

Admitted (%) Not admitted (0/0) p-val 

Fluids (iv/sc) 349 (48%) 8 (3%) <0.001 

Nasogastric tube 1 
82 (11 %) 1 (00/0) <0.001 

PEG 

Catheter 2S7 (36%) IS (S%) <0.001 

Sheath 22 (3%) o (00/0) 0.003 

Ventilation 29 (4%) Not applicable -

Drug treatments 

Drug treatments in the first week 

Overall, medication prescribing in the first week post stroke was more 

common in admitted than not admitted patients (table 5.3). Aspirin was 

almost the sole antiplatelet (>99%) prescribed. The alternative antiplatelet 

prescribed was dipyridamole. For aspirin, there were significant 

differences in early prescribing frequencies between admitted and not 

admitted patients. 3071722 (42%) of admitted and 144/288 (SO%) of not 

admitted patients were on aspirin in the first week (p=O.OOS). 2701722 

(37%) of admitted and 106/288 (37%) of not admitted patients were on 

antihypertensives in the first week (p=0.861). 

There was no significant difference in early opioid prescriptions In 

admitted 311722 (4%), and not admitted 9/288 (3%), patients (p=0.390). 
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There were no significant differences in antihypertensive and 

antidepressant prescriptions in admitted and not admitted patients. 

3131722 (430/0) of admitted and 124/288 (43%) of not admitted patients 

were prescribed antihypertensives (p=0.932). 451722 (60/0) of admitted 

and 23/288 (8%) of not admitted patients were prescribed antidepressants 

(p=0.232). 

Warfarin, heparin, opioids, antibiotics and anticonvulsants were all 

significantly more commonly prescribed in admitted than not admitted 

patients. 

Table 5.4: Drug treatments in the first 28 days post stroke. 

Admitted (%) Not admitted (0/0) p-val 

Aspirin 381 (53%) 176 (610/0) 0.016 

Warfarin 66 (9%) 6 (2%) <0.001 

Heparin 45 (6%) o (0%) <0.001 

Warfarin/heparin 90 (12%) 6 (2%) <0.001 

Antihypertensives 313 (43%) 124 (43%) 0.932 

Opioids 63 (9%) 11 (4%) 0.007 

Antidepressants 45 (6%) 23 (8%) 0.232 

Antibiotics 257 (36%) 33 (11 %) <0.001 

Anticonvulsants 31(4%) 3 (1%) 0.010 
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Computerised tomography (CT) head scans were performed in 493/722 

(68%) of admitted and 6/288 (2%) of not admitted patients, p<O.OOl. 

Echocardiograms were performed in 73/722 (10%) of admitted patients 

and 11288 (0%) of not admitted patients, p<O.OOl. 

Table 5.8: Investigations performed in the first week post stroke. 

Admitted (%) Not admitted (%) p-val 

Full blood count 631 (87%) 27 (9%) <0.001 

ESRJPlasma Visco 270 (37%) 25 (9%) <0.001 

Blood glucose 553 (77%) 26 (9%) <0.001 

Cholesterol 74 (10%) 12 (4%) 0.002 

Chest xray 213 (30%) 2 (1%) <0.001 

ECG 582 (81%) 10 (3%) <0.001 

CT head scan 493 (68%) 6 (2%) <0.001 

Echocardiogram 73 (10%) 1 (0%) <0.001 

Investigations performed in the 28 days 

The frequencies of investigations performed in the first 28 days post 

stroke in admitted and not admitted patients are described in table 5.9. 

Admitted patients had significantly more investigations performed than 

not admitted patients. Full blood counts were performed in 642/722 

(89%) of admitted and 83/288 (29%) of not admitted patients, p<O.OOl. 

Erythrocyte sedimentation rate (ESR) or plasma viscosity was performed 

in 290/722 (40%) of admitted and 54/288 (19%) of not admitted patients, 

p<O.OO 1. Blood glucose was checked in 565/722 (78%) of admitted and 

58/288 (20%) of not admitted patients, p<O.OOl. 
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Cholesterol levels were checked in 81/722 (11 %) of admitted and 29/288 

(10%) of not admitted patients, p=0.597. Chest x-rays were performed in 

233/722 (32%) of admitted and 20/288 (7%) of not admitted patients, 

p<O.OOl. Electrocardiograms were performed in 597/722 (830/0) of 

admitted and 50/288 (17%) of not admitted patients, p<O.OOl. 

Computerised tomography head scans were performed in 536/722 (74%) 

of admitted and 51/288 (18%) of not admitted patients, p<O.OOl. 

Echocardiograms were performed in 98/722 (13%) of admitted and 

12/288 (4%) of not admitted patients, p<O.OOl. Carotid dopplers were 

performed in 6/722 (1 %) of admitted and 0/288 (0%) not admitted 

patients, p=0.191. 

Table 5.9: Investigations performed in the first 28 days post stroke. 

Admitted (%) Not admitted (%) p-val 

Full blood count 642 (89%) 83 (29%) <0.001 

ESRlPlasma Visco 290 (40%) 54 (19%) <0.001 

Blood glucose 565 (78%) 58 (20%) <0.001 

Cholesterol 81 (11%) 29 (10%) 0.597 

Chest xray 233 (32%) 20 (7%) <0.001 

ECG 597 (83%) 50 (17%) <0.001 

CT head scan 536 (74%) 51 (18%) <0.001 

Echocardiogram 98 (13%) 12 (4%) 0.144 

Carotid dopplers 6 (1%) o (0%) 0.191 
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The frequencies of specialised investigations performed in the first six 

months post stroke in admitted and not admitted patients are described in 

table 5.11. Very few patients received these investigations. There were no 

significant differences in the frequencies of magnetic resonance imaging 

(MRI) head scans, MRI angiograms, conventional angiography and 

thrombophilia screening (one or more of the components of the 

thrombophilia screen) in admitted and not admitted patients. 

Table 5.11: Specialised investigations performed by six months post 

stroke. 

Admi tted (%) Not admitted (%) p-val* 

MRI head scan 13 (2%) 8 (3%) 0.327 (0.334) 

MRI angiogram 6 (1%) 6 (2%) 0.097 (0.112) 

Cerebral/carotid 
12 (2%) 5 (2%) 0.934 (1.000) 

anglO gram 

Thrombophilia 
24 (3%) 8 (3%) 0.842 (0.854) 

screen 

* Chi square Pearson p value (Fisher Exact test p value) 
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Table 5.12: The proportion of patients receiving therapy in the first 28 

days and the median time (days) to first contact with the therapist. 

Admitted Not admitted p-val 
Therapy 

(%) (%) 

Physiotherapy 486 (67%) 27 (9%) <0.001 

1 st contact median 3 13 <0.001 

range 0-28 5-25 

Occupational therapy 261 (36%) 7 (2%) <0.001 

1 st contact median 7.5 14 <0.001 

range 0-28 11-20 

Speech therapy 206 (29%) 4 (1%) <0.001 

1 st contact median 4 19 <0.001 

range 0-26 12-20 

Dietician review 93 (13%) 2 (1%) <0.001 

1 st contact median 5 20 <0.001 

range 0-25 16-24 

Of those patients receiving the various therapies, the intensity of therapy 

(median contact days per week) received in the first 28 days is described 

in table 5.13. Late hospitalised patients were excluded. There was no 

occupational therapy during the first three weeks, speech therapy during 

the first week or dietician input during the first two weeks in not admitted 

patients. 
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Table 6.2: Case fatality by stroke subtype at seven days post stroke onset. 

Admitted (%) Not admitted (%) p-val 

TACS 65 (31 %) 26 (55%) <0.001 

PACS 7 (3%) 2 (2%) 0.436 

POCS 24 (19%) 3 (90/0) 0.165 

LACS 1 (1%) o (0%) 0.431 

Uncertain 27 (73%) 8 (62%) 0.439 

All 124 (17%) 39 (14%) 0.157 

Case fatalities at 28 days post stroke are shown in table 6.3. Overall, 

2001722 (27.7%) of admitted and 53/288 (18.4%) of not admitted patients 

had died, p=0.002. For TACS strokes, 114/211 (54%) of admitted and 

33/47 (70%) of the not admitted patients had died, p=0.043. For POCS 

strokes, 361124 (29%) of admitted and 4/33 (12%) of not admitted 

patients had died, p=0.048. For PACS and LACS strokes, there were no 

significant differences in the case fatality rates between admitted and not 

admitted patients, p=0.334 and 0.431 respectively. 

Table 6.3: Case fatality by stroke subtype at 28 days post stroke onset. 

Admitted (%) Not admitted (%) p-val 

TACS 114(54%) 33 (700/0) 0.043 

PACS 20 (9%) 7 (6%) 0.334 

POCS 36 (29%) 4 (12%) 0.048 

LACS 1 (1 %) o (0%) 0.431 

Uncertain 30 (81%) 9 (69%) 0.375 

All 200 (27.7%) 53 (18.4%) 0.002 
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Table 6.6: Case fatality by stroke subtype at four years post stroke onset. 

Admitted (%) Not admitted (%) p-val 

TACS 171 (81%) 43 (91%) 0.085 

PACS 115 (51%) 47 (40%) 0.047 

POCS 77 (62%) 14 (42%) 0.042 

LACS 41 (33%) 19 (25%) 0.220 

Uncertain 32 (87%) 12 (92%) 0.578 

All 436 (60.4%) 135 (46.9%) <0.001 
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KAPLAN-MEIER SURVIVAL CURVES 

This section describes the survival curves of admitted and not admitted 

patients, according to stroke subtype and overall from stroke onset. 

Chart 6.1 shows the Kaplan-Meier survival curves of all strokes for 

admitted and not admitted patients. There is a widening of the survival 

curves to 4.7% at one week post stroke - 598/722 (82.8%) of admitted 

and 249/288 (86.5%) of not admitted patients survived, p=O.157. By 28 

days, the difference increased to 9.7%. 522/722 (72.3%) of admitted and 

235/288 (8l.6%) of not admitted patients survived, p=O.002. The 

difference initially continued to increase and by six months was 11.10/0 

(63.60/0 vs. 74.7%), at one year 12.8% (59.1% vs. 7l.9%) and at two 

years 15.3% (5l.4% vs. 66.7%). By three years the curves began 

converging and the difference was 14.3% (44.6% vs. 58.70/0) and at four 

years 13.50/0 (286/722-39.6% vs. 153/288-53.1 %), p<O.OOl. 

Chart 6.1: Kaplan-Meier survival curves for admitted and not 

admitted patients-All strokes. 
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Charts 6.2 and 6.3 show the Kaplan-Meier survival curves by stroke 

subtype for admitted and not admitted patients. For admitted patients, 

stroke subtype reflects survival with the increasing severity of subtypes 

having progressively worse survival. Lacunar strokes have the best 

survival with an almost linear decline in survival over time. Total anterior 

and uncertain category strokes have very early high fatality followed by a 

gradual decline in survival. For not admitted patients, the pattern of 

survival correlating with stroke subtype is less striking. The mildest 

severity subtypes (lacunar and partial anterior circulation strokes) and 

posterior circulation strokes all have similar survival patterns. The total 

anterior and uncertain categories high early fatality reflects the severity of 

these subtypes and is similar to that in admitted patients. 
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Chart 6.2: Kaplan-Meier survival curves for admitted 

patients, by stroke subtype. 
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Chart 6.3: Kaplan-Meier survival curves for not admitted 

patients, by stroke subtype. 
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Charts 6.4 to 6.8 show the Kaplan-Meier survival curves comparing each 

subtype in admitted and not admitted patients. 
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Chart 6.4: Kaplan-Meier survival curves for total anterior 

circulation strokes in admitted and not admitted patients. 
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For total anterior strokes (chart 6.4), the general patterns of survival have 

similar trends in admitted and not admitted patients. Not admitted 

patients have higher early fatalities with the graphs gradually converging. 
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Chart 6.5: Kaplan-Meier survival curves for partial anterior 

circulation strokes in admitted and not admitted patients. 
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For partial anterior strokes (chart 6.5), the general patterns of survival are 

similar in admitted and not admitted patients. There is however a late 

divergence with this trend persisting up to four years suggesting less 

admitted than not admitted patients, surviving long tenn. 

For posterior circulation strokes (chart 6.6), the general patterns of 

survival are less similar in admitted and not admitted patients than in the 

other subtypes. There is an early (by 28 days) and marked divergence in 

survival, the trend of which persists up to at least four years. 
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Chart 6.6: Kaplan-Meier survival curves for posterior 

circulation strokes in admitted and not admitted patients. 
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F or lacunar strokes (chart 6.7), the general patterns of survival are similar 

in admitted and not admitted patients. There is a slight divergence with 

time with higher survival rates in not admitted patients. By four years this 

difference was not significant, p=O.220. 
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Chart 6.7: Kaplan-Meier survival curves for lacunar 

circulation strokes in admitted and not admitted patients. 
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For the uncertain category (chart 6.8), the general patterns of survival are 

similar in admitted and not admitted patients. In both, there are very high 

early fatalities with very gradual declines in survival thereafter. 

Chart 6.8: Kaplan-Meier survival curves for the uncertain 

category strokes in admitted and not admitted patients. 
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Table 6.7: Pre-stroke handicap and stroke subtype in admitted and not 

admitted patients. 

Subtype OHS Admitted (%) Not admitted (%) p-val 

0-2 161 (76%) 13 (28%) <0.001 

3 38 (18%) 12 (26%) 

TACS 4-5 12 (6%) 22 (47%) 

IQR 1-2 2-4 

median 2 3 <0.001 

0-2 186 (83%) 96 (81%) 0.135 

3 32 (14%) 13 (11%) 

PACS 4-5 7 (3%) 9 (8%) 

IQR 1-2 1-2 

median 1 1 0.322 

0-2 96 (77%) 27 (82%) 0.628 

3 23 (19%) 4 (12%) 

POCS 4-5 5 (4%) 2 (6%) 

IQR 1-2 0.8-2 

median 1 1 0.820 

0-2 114 (91%) 68 (88%) 0.563 

3 10 (8%) 7 (9%) 

LACS 4-5 1 (1%) 2 (3%) 

IQR 1-2 1-2 

median 1 1 0.372 

0-2 29 (78%) 3 (23% <0.001 

3 6 (16%) 1 (8%) 

Uncertain 4-5 2 (5%) 9 (69%) 

IQR 0.8-2 2.8-5 

median 2 4 <0.001 

0-2 586 (81.2%) 207 (71.9%) 0.012 

3 109 (15.1%) 37 (12.8%) 

All 4-5 27 (3 .7%) 44 (15.3%) 

IQR 0-2 0-3 

median 1.0 1.0 <0.001 
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Table 6.13: Barthel ADL Index at 28 days post stroke by subtype, in 

admitted and not admitted patients. 

Subtype Barthel Admitted (%) Not admitted (%) p-val 

0-17 88 (93%) 12 (86%) 0.771 

18-20 7 (7%) 2 (14%) 
TACS 

IQR 1-10 2-14 

median 4 4.5 0.669 

0-17 103 (50%) 30 (28%) <0.001 

18-20 101 (50%) 78 (72%) 
PACS 

IQR 11-20 17-20 

median 17 20 <0.001 

0-17 48 (55%) 5 (18%) 0.001 

18-20 40 (45%) 23 (82%) 
POCS 

IQR 11-20 18.3-20 

median 17 20 <0.001 

0-17 66 (54%) 26 (34%) 0.006 

18-20 57 (46%) 51 (66%) 
LACS 

IQR 11-20 16.8-20 

median 17 19 

0-17 4 (67%) 2 (67%) 1.000 

18-20 2 (33%) 1 (33%) 
Uncertain 

IQR 14-18 8-20 

median 16 10 0.714 

0-17 309 (60%) 75 (33%) <0.001 

18-20 207 (40%) 155 (67%) 
All 

IQR 9-20 16-20 

median 16 19 <0.001 

Missing data 6 5 

For TACS strokes, the proportions of patients with Barthel scores >=18 

were 7/95 (7%) of admitted and 2114 (14%) of not admitted patients, 

p=O.771. Both admitted and not admitted TACS stroke patients have the 

lowest median Barthel scores for their groups (4 and 4.5 respectively). 

115 



Univ
ers

ity
 of

 C
ap

e T
ow

n
were 

scores 

scores were 

scores were 

1 ). 

19 

13 

scores >= 1 1. 

scores 18 

1 (1 

scores were 7 9 "'OC',,",Of"T1 

116 



Univ
ers

ity
 of

 C
ap

e T
ow

n
71 (69%) 

117 



Univ
ers

ity
 of

 C
ap

e T
ow

n

or 

118 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Pre-stroke disability and stroke subtype 

The pre-stroke Oxford Handicap Score 0-2 category and median scores 

(for the whole subtype), for admitted and not admitted patients are shown 

in table 6.16. Overall, 5861722 (81.2%) of admitted patients and 207/288 

(71.9%) of not admitted had scores of 0-2, p=0.012. Median scores were 

1 and 2 respectively, p<O.OO 1. 

For TACS, 1611211 (76%) of admitted and 13/47 (28%) of not admitted 

patients were independent prior to their stroke, p<O.OO1. Median scores 

were 2 and 3 respectively, p<O.OO1. For PACS, POCS and LACS strokes, 

there were no significant differences in the proportions of patients 

independent prior to their stroke. Median scores for all the subtypes in 

admitted and not admitted patients were 1. 

Table 6.16: Pre-stroke disability (OHS 0-2), median OHS (0-5) and 

stroke subtype in admitted and not admitted patients. 

OHS Admitted (%) Not admitted (%) p-val 

TACS 0-2 161 (76%) 13 (28%) <0.001 

median 2 3 <0.001 

PACS 0-2 186 (83%) 96 (81%) 0.135 

median 1 1 0.322 

POCS 0-2 96 (77%) 27 (82%) 0.628 

median 1 1 0.820 

LACS 0-2 114 (91 %) 68 (88%) 0.563 

median 1 1 0.372 

Uncertain 0-2 29 (78%) 3 (23%) <0.001 

median 2 4 <0.001 

All 0-2 586 (81%) 207 (72%) 0.012 

median 1 2 <0.001 
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CHAPTER 7 

RESULTS: MEDICAL COMPLICATIONS, SIX MONTH 

OUTCOMES, POST STROKE RESIDENCE, STROKE 

INFORMATION PROVISION AND FACTORS ASSOCIATED 

WITH ADMISSION 

This chapter describes the following main outcomes for admitted and not 

admitted patients: Medical complications (during the first four weeks and 

at six months ), further · six month outcomes (late post stroke 

complications, self reported deficits, and secondary prevention measures), 

post stroke residence, social service resource usage (service utilisation, 

and aids & adaptations provision) at six months, and stroke information 

provision. Factors associate with admission (demographic and clinical) 

are also described. 

MEDICAL COMPLICATIONS 

Infections, vascular complications and other complications predisposed to 

by stroke are shown in this section. Complications occurring within the 

first 28 days in all stroke patients, and from the first 28 days to six 

months post stroke (month 2-6) in six month survivors, are compared in 

admitted and not admitted patients in this section. 

Early medical complications (day 0-28) 

Medical complications occurring in the first 28 days post stroke in 

admitted and not admitted patients are shown in table 7.1. Overall, all 

complications were more common in admitted patients than not admitted 
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recurrence occurred in 8/459 (2%) of admitted and 9/215 (4%) of not 

admitted patients, p=0.061. 

Table 7.2: Late medical complications (month 5-6: urinary infections and 

pressure sores; month 2-6: all others) in admitted and not admitted 

patients. 

Admitted (%) Not admitted (0/0) p-val 

Urinary infections 68 (15%) 28 (13%) 0.509 

Pressure sores 30 (7%) 4 (2%) 0.009 

Myocardial 
(0%) 2 (1%) 0.196 1 

infarction 

Angina 44 (10%) 28 (130/0) 0.190 

Pulmonary 
o (0%) o (0%) 1.000 

embolus 

Deep vein 
7 (2%) o (0%) 0.069 

thrombosis 

Stroke recurrence 8 (2%) 9 (4%) 0.061 

TIAs 36 (8%) 22 (100/0) 0.313 
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