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Stroke in Sierra Leone

Abstract

Introduction Stroke is the second most common cause of adult death in Africa. This study reports the
demographics, stroke types, stroke care and hospital outcomes for stroke in Freetown, Sierra Leone.

Methods A prospective observational register recorded all patients 18 years and over with stroke
between May 2019 and April 2020. Stroke was defined according to the WHO criteria. Pearson’s chi
squared test was used to examine associations between categorical variables and unpaired t-tests for
continuous variables. Multivariable logistic regression,to explain in-hospital death, was reported as
odds ratios (OR) and 95% confidence intervals.

Results 385 strokes were registered, 315 (81.8%) were first in a lifetime events. Mean age was 59.2
(SD 13.8) and 187 (48.6%) were male. 327 (84.9%) of strokes were confirmed by CT scan. 231
(60.0%) were ischaemic, 85 (22.1%) intracerebral haemorrhage, 11 (2.9%) subarachnoid
haemorrhage and 58 (15.1%) undetermined stroke type. The median National Institute of Health
Stroke Scale on presentation was 17 (IQR 9-25). Haemorrhagic strokes compared to ischaemic
strokes were more severe, 20 (IQR 12-26) vs 13 (IQR 7-22) (p<0.001), and occurred in a younger
population, mean age 52.3 (SD 12.0) vs 61.6 (SD 13.8) (p<0.001), with a lower level of educational
attainment 28.2% vs 40.7% (p=0.04).

The median time from stroke onset to arrival at the principal referral hospital was 25 hours (IQR 6-
73). Half the patients (50.4%) sought care at another health provider prior to arrival. 151 patients
died in hospital (39.5%). 43 deaths occurred within 48 hours of arriving at hospital with median time
to death of 4 days (IQR 0-7 days). 49.6% of patients had >1 complication, 98 (25.5%) pneumonia,
33 (8.6%) urinary tract infection. Male gender (OR 3.33,1.65 - 6.75), pneumonia (OR 3.75, 1.82 —
7.76), subarachnoid haemorrhage (OR 43.1, 6.70-277.4) and undetermined stroke types (OR 6.35,
2.17-18.60), were associated with higher risk of in-hospital death.

Discussion We observed severe strokes occurring in a young population with high in hospital

mortality. Further work to deliver evidence-based stroke care is essential to reduce stroke mortality in
Sierra Leone.

This is a provisional file, not the final typeset article
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Stroke in Sierra Leone

Introduction

Stroke is the second leading cause of adult death in Sub-Saharan Africa(SSA)(1). Globally, 90% of
stroke burden is attributable to modifiable risk factors(2), however these risk factors vary greatly by
region, age and ethnicity(3). Local risk and stroke outcome data are essential to inform the
development of stroke services. Stroke studies in SSA are limited in number, design and lack of
access to imaging(4). The basic understanding of who is suffering from stroke, the outcomes after
stroke and the quality of care they receive is limited(5).

The current evidence suggests that stroke occurs at a younger age in SSA compared to high income
regions(5). The mean age of stroke in SSA in the INTERSTROKE case-control study was 57.7,
compared to 66.0 in HICs(3). A review of hospital-based studies in SSA calculated a pooled mean
age of stroke of 55 years(6) and the SIREN case-control study of 2118 case control pairs in Ghana
and Nigeria found a mean age of stroke of 59 years(7). Stroke type reportedly differs in SSA, with
higher proportions of haemorrhagic strokes reported, SIREN reported 32% of strokes as
haemorrhagic(7), and in stroke patients aged under 50 years, haemorrhagic stroke represented 52.5%
of all stroke types(8). A ten year retrospective hospital-based case series in Nigeria reported 45% of
strokes as intracerebral haemorrhage(9), whilst a retrospective hospital based study in Conakry,
Guinea found 25.2% of strokes were haemorrhagic(10). Hospital outcomes vary widely dependent on
country, a recent systematic review estimated a pooled one month case fatality of 24.1%, with
individual study case fatality varying from 6.6% to 57.6%(11). A systematic review on stroke care in
SSA from 2017, found publications that reported stroke care provision, from only 14 out of 54 SSA
countries(12). Major challenges described are low levels of awareness of stroke warning signs(13),
lack of pre-hospital systems, limited number of stroke units, trained personnel, and rehabilitation
services, and cost of care.

Stroke registers have driven quality improvement in stroke care in many HICs(14), evaluated major
health system change for stroke(15) and monitored the uptake of evidence based care(16). A WHO
led study of stroke registers in LMICs recommended their use to enhance care, prevention and
rehabilitation of stroke(17). The Stroke in Sierra Leone (SISLE) programme uses a register approach
to improve the up-take of evidence-based care for stroke. We describe the register methodology,
stroke types, socio-demographics, hospital outcomes and quality of care indicators and report
explanatory models of in-hospital death.

Setting

The SISLE stroke register is a prospective hospital-based stroke register, based at the principal adult
referral hospital in Freetown, Western Area, Sierra Leone. The population of Western Area is
1,500,234, as of 2015(18). It is the largest hospital in Freetown, a 280 bed facility, with 125 medical
beds divided by gender, and a six bed intensive care unit. The intensive care unit offers continuous
cardiac monitoring and a Nurse to bed ratio of 1:2, mechanical ventilation is rarely available. Medical
wards have a Nurse to bed ratio of 1:4. The hospital is the principal referral hospital for the country,
receiving patients from across the country as well as receiving patients directly from the surrounding
community of Freetown. There is no formal multidisciplinary team working and nursing staff have
not received stroke specific training. There is no stroke unit or practising stroke specialist physician.
There are only four trained physiotherapists in the country(19), no speech and language therapist and
no occupational therapist. There is no functional CT scan or MRI in the government health system,
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the CT scans in our study were performed at a private facility and paid for by the project. At the
hospital all formal charges for services, diagnostics and medications need to be paid before the
patient can access services. To reduce the cost barrier to access and provide a more representative
picture of stroke in Sierra Leone, all investigations in our study were funded by the research funder.
All treatment costs, including physiotherapy, were paid for by the patient.

Methods

The prospective observational hospital-based stroke register design was based on the South London
Stroke Register(20) and standard international stroke register methods(17). The register recruited all
people with stroke 18 years and over presenting at the hospital from 15t May 2019 until 30" April
2020. Stroke was defined according to the World Health Organisation definition(21). The register
recruited all first in a lifetime strokes and subsequent strokes. All stroke subtypes were included:
ischaemic (iCD63); intracerebral haemorrhage (ICD61); sub-arachnoid haemorrhages (ICD60) and
unspecified stroke types(ICD62)(22). Classification of pathological stroke subtype was performed by
AR, an experienced stroke physician, with reference to the case history, investigation results, and
imaging. Cases were classified by the Oxford Community Stroke Project (OCSP) classification(23)
and the Trial of Org 10172 in Acute Stroke Treatment (TOAST) classification(24). Classification
was based on results from brain imaging within 30 days of stroke onset (either by CT or MRI
scanning). No patients underwent autopsy. Cases without a cause identified with the investigations
performed we described as undetermined.

A single 12 Lead ECG was performed for all patients on admission. Carotid doppler, prolonged ECG
monitoring and echocardiography were not routinely available (Carotid doppler was performed on 3
patients and 2 patients received echocardiography in our study, performed at a private hospital).
Clinicians received formal training on NIHSS(25) and performed scoring under supervision of Co-
investigators until proficient. All clinical research staff were trained on the use of the Bl and mRS.
Due to limited access to primary healthcare, for many participants the stroke admission was their first
encounter with the formal health care system and they presented with underlying undiagnosed risk
factors. Therefore, we used risk factor definitions (see Appendix 1) in line with previous international
and regional stroke studies(7, 26).

A patient and family interview on admission was performed by the study clinician including the
National Institutes of Health Stroke Scale (NIHSS). The Barthel Index (BI) and the Modified Rankin
scale (mRS) pre-stroke (measured as the day before onset of stroke symptoms) was collected by
observation or caregiver interview at seven days post admission. At discharge, care processes,
complications and final outcome were completed from the patient’s clinical record.

All data was collected on standardised paper Case Report Forms. Double data entry was performed
and all data uploaded onto REDCap™(27). Statistical analysis was performed in STATA v16,
StataCorp™(28). Continuous variables, with normal distribution, were reported as means and
standard deviations (SD). Ordinal or non-normal variables were reported as medians and interquartile
range (IQR). Pearson’s chi squared test was used to examine associations between categorical
variables. Unpaired t-tests were performed on continuous variables. Mann Whitney U test was
performed on non-normal/skewed data. A full variable list is provided in the supplementary material
anda review of the data demonstrated low levels of missing data..

This is a provisional file, not the final typeset article
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In the multivariable analysis we examined the association between gender, educational attainment,
ethnicity, complications, and hospital mortality. We controlled for age, stroke severity (NIHSS),
premorbid status (mRS), and comorbidities. Variables were selected based on known predictors of
stroke mortality from regional(10, 11) and international stroke studies(29). Logistic regression was
performed, and we report Odds Ratios (OR) and 95% Cls. The regression was repeated after
classifying and excluding early deaths within 48 hours of arrival.

The study received ethical approval from King’s College London (HR-18/19-8467) and approval
from the Sierra Leone Ethical and Scientific Review Committee on 18" December 2018. Written
consent was sought from all patients. For those judged not to have capacity, informed consent was
sought from the next of kin. A stroke survivors' group was formed alongside the study(30). The
stroke survivors' group helped develop participant information leaflets and recruitment documents.
The stroke survivors' group will support the dissemination of the research findings to patients and the
public in Sierra Leone, in an accessible and interpretable manner.

Results

Over the 12 month period 436 patients met the study inclusion criteria. 29 patients declined to
participate or died before consent could be obtained. 407 patients were consented onto the register.
After further diagnostic investigation, 22 were subsequently classified as stroke mimics, leaving 385
strokes in the analysis. 315 (81.8%) were first in a lifetime stroke. The mean age of stroke was 59.2
(SD 13.8), 187 (48.6%) were male (Table 1). CT scans were performed for 327 (84.9%) patients and
stroke types are detailed in Figure 1.

Figure 1: Flowchart of stroke types and Oxford Community Stroke Project (OCSP) classification

*Total anterior circulation infarction (TACI), Partial anterior circulation infarction (PACI),
posterior circulation infarction (POCI), Lacunar infarction (LACI).

Table 1: Descriptive statistics of stroke by pathological type

Data are count (%) unless otherwise indicated.

168 (45.8%) patients were reported to be the main breadwinner for their family. 135 (36.4%) were in
full time employment, 18 (4.9%) part time and 133 (35.9%) were retired. 142 (36.9%) of patients had
a higher educational level.

Figure 2: Number of stroke cases by subtype and 10-year age groups.
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Intracerebral haemorrhages occurred in younger patients; 52.3 (12.0) years compared to 61.6 (13.8)
years for ischaemic strokes (p<0.001) (Figure 2). Intracerebral haemorrhages were more severe than
ischaemic strokes, NIHSS at admission 20 (12-26) and 13 (7-22) respectively (p<0.001). In
univariate analysis, haemorrhagic strokes had a higher in hospital mortality 43.5% compared to
25.5% in ischaemic strokes(p=0.002) (Supplementary material,).

The median time from stroke onset to arrival at the principal adult referral hospital was 25 hours
(IQR 0-68). Half of the patients (50.4%) sought care at another health provider beforehand(Table 2).
Time from stroke onset to arrival if the patient came directly to Connaught Hospital was 12.5 hours
compared to 51 hours if the patient sought care elsewhere before presenting at Connaught
(p<0.0001). The majority of patients who sought care prior to arriving at Connaught visited a referral
hospital (65.5%). There were no significant associations between time to arrival and transport type
used.

Table 2: Care provision

151 patients died in hospital (39.5%). 143 of those who died had data on time of death and time of
arrival. 43 deaths (30.1%) occurred within 48 hours of arriving at hospital and the median time to
death was 4 days (IQR 0-7 days). The median time to discharge was 9 days(4-15). Those who
survived to discharge left hospital with significant disability, with a median mRS of 4.0 (IQR 4-5)
and median Bl of 25 (IQR 10-50). 179 (76.8%) of patients surviving to discharge were referred to
physiotherapy, and 15.1% of patients received physiotherapy as an inpatient. The median time from
arrival to referral to physiotherapy was 81 hours (IQR 39-123). The median time for patients to
receive physiotherapy after referral was 32 hours (IQR 0-88). The median time from arrival to CT
scan was 28 hours (IQR 11-56). 49.6% of patients had >1 complication, 98 (25.5%) pneumonia, 33
(8.6%) urinary tract infection (Table 1). 43/98 (43.9%) of pneumonias were diagnosed on the same
day as the patient arrived.

Table 3: Multivariable analysis of odds ratios for in-hospital death

In multivariable analysis, male gender was associated with an increased risk of death OR 3.33 (1.65 -
6.75), (Table 3). Patients diagnosed with diabetes were at increased risk of death OR 2.35 (1.02 —
5.46). Relative to ischaemic stroke, SAH and undetermined stroke types had a higher chance of
death, OR 43.1 (6.70 - 277.4) and OR 6.35 (2.17 - 18.60). Pneumonia was the only post stroke
complication associated with increased risk of in-hospital death OR 3.75 (1.82 — 7.76).

Discussion

This study aimed to describe the basic demographics, stroke types, care provision and hospital
outcomesfor stroke in Freetown, Sierra Leone. We report severe strokes occurring at a young age in
previously fully independent individuals. Our reported in hospital mortality of 39.5% is at the higher
end of the 14.4-50% range reported from hospital-based studies in Sub Saharan Africa(11) and

This is a provisional file, not the final typeset article
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significantly higher than HIC registers(31). High stroke severity, stroke types, high rates of
pneumonia and inadequate care, are all contributing to in hospital mortality.

Our stroke patients were significantly younger than seen in stroke registers in HICs, and younger
than reported in an international stroke register study in LMICs. Strikingly, the majority of our
patients were fully functionally independent before their stroke and 45.8% were the main
breadwinner for their household. Our patients suffered severe strokes, higher than other West African
hospital based stroke registers(12, 22), and significantly higher than HIC stroke registers(32).
Haemorrhagic strokes accounted for 26.0% of strokes with known stroke type, similar to
international studies and studies from neighbouring Guinea(12) but lower than the 32% reported by
SIREN(9). Haemorrhagic strokes were associated with increased mortality in univariable but not
multivariable analysis. Compared to ischaemic strokes, the higher risk mortality for subarachnoid
haemorrhage may be explained by patients presenting with headache and meningism but limited
neurological signs. These patients also presented with relatively low NIHSS scores, followed by
rapid deterioration, with an absence of neurosurgical intervention available to prevent deterioration.
Undetermined stroke type OR 6.35 (2.17— 18.60) is explainable, as these are patients whose clinical
condition precluded transfer to CT scan, which is located at another hospital and requires ambulance
transfer.

Patients arrived late and many patients presented with aspiration pneumonia on arrival. Almost half,
49.6%, of all patients had a stroke related complication. Pneumonia was the most prevalent
complication, reported in 25.5% of patients, double the 12.3% rate reported in a recent systematic
review of 139,432 acute strokes(33). Dysphagia is more likely to occur in severe strokes, and the
mean NIHSS in the systematic review was 8.2, compared to our 17.2. Importantly, less than 1% of
stroke patients in our study had a documented dysphagia assessment. The low rate of dysphagia
assessment should be a key focus for a quality improvement programme. Multi-centre trials have
shown formal dysphagia screens prevent stroke associated pneumonia even after adjusting for stroke
severity(34) and delays in dysphagia assessment lead to higher rates of stroke associated
pneumonia(35).

Only a proportion of patients are receiving the care needed to improve stroke outcomes and care falls
short of the essential stroke services standard of the World Stroke Organisation’s Roadmap for
delivering quality stroke care(36). Over a third of ischaemic strokes were not prescribed aspirin as
acute therapy or for secondary prevention. One third of patients with dyslipidaemia were not
prescribed statin therapy. Whilst 77.2% of those who survived to discharge were referred to
physiotherapy, only 15.1% of patients received physiotherapy as an inpatient. The median time to
receive therapy was 81 hours, with patients therefore not receiving the benefits of early mobilisation.
The high in hospital mortality, high rate of complications, and the relatively low uptake of evidence-
based stroke care guidelines, underline the case to invest in improvements in stroke services in Sierra
Leone. A priority step towards improving stroke services would be the introduction of stroke unit
based care(36).

The introduction of stroke unit based care has been the most effective method to improve mortality
and morbidity in HICs(37). However, there are significant barriers to developing stroke unit based
care, in LICs such as Sierra Leone(38). For example, how can multi-disciplinary stroke care be
introduced if there are limited numbers of physiotherapists, and an absence of other allied health
professionals. Understanding the essential elements of stroke care to focus on, which can then be
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delivered by a non-specialist nurse workforce, may prove a promising approach(39). Despite these
challenges, a recent before and after study of 679 patients reports a mortality reduction from 22.3 to
7.2% after the introduction of minimal setting stroke care in neighbouring Conakry, Guinea(10).
However, this study has been criticised for survivor bias. In our setting, in-hospital interventions will
need to be complimented with pre-hospital interventions. Improving referral pathways with
peripheral hospitals to encourage earlier referral, community education programmes that encourage
patients to present earlier and prevent pre-hospital aspiration pneumonia, combined with initiatives to
reduce the cost barrier to access, are all candidate interventions

Our study further builds on the evidence base for stroke in Sierra Leone(40, 41). The study used
international and locally appropriate risk factor definitions, standardised assessments by well trained
staff, achieved high rates of CT scanning and high rates of data completeness. Our study is limited by
its hospital-based design, which prevent extrapolations of findings to the population level. Hospital-
based studies, in contrast to population-based studies, consistently report lower stroke incidence due
to under detection of strokes(5, 6). The cost of care in Sierra Leone likely biases recruitment towards
higher socio-economic groups, more severe strokes, and those living in closer proximity to the
hospital. We attempted to mitigate this through paying for all stroke related investigations and
admission to the hospital, however all treatment costs, including physiotherapy were borne by the
patient. The absence of more detailed investigations, extended ECG or cardiac monitoring,
echocardiography and carotid doppler, mean our study had limited ability to define aetiology of
stroke. The absence of CT scanning at our facility meant that the sickest patients who fulfilled our
inclusion criteria were unable to be transferred to receive CT imaging. Further research from the
SISLE register will describe long term outcomes after stroke and examine interventions to improve
the quality of stroke care.

Conclusion

We report severe strokes occurring in young, previously fully able individuals and high hospital
mortality at 39.5%. High stroke severity, stroke type mix, high rates of pneumonia, and inadequate
care, are all contributing to high in hospital mortality. Improvements in quality of care, alongside
interventions to encourage patients to attend hospital earlier, and to prevent aspiration pneumonia
both before and in hospital, are essential to reduce stroke mortality in Sierra Leone.
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made available subject to academic review and acceptance of a data-sharing agreement.
https://www.kcl.ac.uk/research/stroke
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