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ABSTRACT
Introduction Stroke is one of the common causes of 
mortality, morbidity and years of life lost worldwide. 
Baseline research on stroke epidemiology, prevention, 
acute and rehabilitative interventions in Africa is necessary 
to approach specific contexts and regional circumstances. 
Most studies on stroke have been conducted in high- 
income countries. This protocol describes the methodology 
to summarise the best available evidence on tertiary 
preventive strategies like rehabilitation interventions for 
patients with stroke in African contexts.
Methods and analysis We will include experimental 
studies and prospective cohort studies conducted in 
African countries. A protocol has been registered in 
PROSPERO. Systematic search will include eight electronic 
databases (MEDLINE, Embase, the Cochrane Library, 
CINAHL, Cab- Direct, Physiotherapy Evidence Database 
(PEDro), African Journals Online and African Index 
Medicus) and the International Clinical Trials Register 
Platform and base on predefined search terms. We will 
search from inception of each database and repeat this 
strategy 3 months prior to review submission. Details of 
all eligible studies will be extracted and risk of bias for 
outcomes on global disability or dependence in daily living 
will be assessed. Main aim of this systematic review is 
to provide a narrative description of evidence on tertiary 
prevention strategies (including rehabilitation) for stroke. 
This description will be visualised in structured tables to 
aid interpretation of study characteristics, intervention 
effects and certainty of the evidence.
Ethics and dissemination No ethical approval is 
necessary. Results will be presented in national and 
international conferences and published in a peer- 
reviewed journal.
PROSPERO registration number CRD42020159125.

INTRODUCTION
Background
Worldwide, stroke was the second most 
common cause of death and the third most 
common cause of morbidity in 2016.1 The 
number of years lived with disability was 
estimated to be 18.7 million in 2017.2 In the 
African region, the number of patients with 

stroke has risen from the 10th rank among 
the most common causes of morbidity in 2000 
with a total of 297 600 deaths to rank 7 with 
373 500 deaths in 2016.1 Stroke accounted for 
one of the leading causes of years of life lost 
in 2017.3

Medical care of patients with stroke in 
African countries generally lacks diagnostic 
resources, acute management options, imple-
mented rehabilitative and preventive strate-
gies and awareness among the population.4–6 
The implementation of cost- effective inter-
ventions might profoundly reduce mortality 
and limit economic losses.7 Tackling and 
reducing the burden of high premature 
mortality due to non- communicable diseases 
(NCDs) through prevention and treatment 

Strengths and limitations of this study

 ► The planned systematic review will summarise 
the best available evidence on tertiary prevention 
strategies (including rehabilitation) for patients with 
stroke in African countries.

 ► Inclusion criteria are restricted to experimental stud-
ies and high- quality prospective cohort studies con-
ducted in African countries with no restrictions on 
language and time of publication.

 ► Systematic search will be conducted in eight elec-
tronic databases (MEDLINE, Embase, the Cochrane 
Library, CINAHL, Cab- Direct, Physiotherapy Evidence 
Database (PEDro), African Journals Online and 
African Index Medicus) and the International Clinical 
Trials Register Platform to get a comprehensive 
overview on all investigated interventions.

 ► Results will be narratively described and visually 
presented in structured tables to visualise the effect 
size of included interventions and to demonstrate 
effects on global disability or dependence in daily 
living outcomes.

 ► Despite the restriction to the African context, we ex-
pect a high grade of diversity among eligible studies 
regarding methodology, participants, settings, inter-
ventions and outcomes studied that may limit the 
overall generalisability.
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have been designated as a goal within the UN 2030 
Agenda (Target 3.4).8 Evidence is needed that reflects 
regional differences in NCD incidences, their increase 
over time due to better diagnosis and changing risk 
factors of different populations in transition all located 
on the African continent. This requires research on inter-
ventions in appropriate settings, organised around the 
needs and expectations of people.

Baatiema et al summarised the existing evidence on 
acute stroke interventions generated in African countries 
in a 2017 systematic review.9 The main acute ischaemic 
stroke therapy options include systemic thrombolysis and 
mechanical thrombectomy.10 Acute haemorrhagic stroke 
treatment options include drug therapies to reduce blood 
pressure and to control haemostasis as well as surgical 
options.10–13 In addition to and following acute therapy, 
tertiary interventions are important measures to support 
patients in regaining functioning and returning into daily 
life at home away from hospital settings.14

Description of the interventions and how they might work
The upcoming review focuses on tertiary preventive 
stroke treatment strategies. The general aim of tertiary 
prevention interventions is the reduction of the severity 
and secondary complications of an already established 
disease in individuals.15 Besides rehabilitation treatments, 
it includes strategies that aim to prevent activity limita-
tions and to promote independence, participation and 
inclusion.16 In case of stroke, the treatment strategies try 
to make use of the long- lasting postlesional cerebral plas-
ticity starting at day 1 after stroke onset in the subacute 
phase in order to improve and regain the functioning 
of stroke survivors.17 18 Additionally, restitution of non- 
infarcted penumbral areas, resolution of diaschisis and 
behavioural compensation are discussed to have a major 
role in functional recovery.19

Tertiary prevention includes rehabilitation measures 
like occupational therapy, physiotherapy, speech and 
language therapy and target the individual needs of 
patients with their specific functioning deficits.14 20 21 
These therapeutic strategies are complemented by other 
measures including exercise, compensative, psychosocial 
and lifestyle interventions. Exercise therapy is especially 
used to support patients in regaining motor functioning.22 
Compensative strategies comprise techniques to be learnt 
by patients who are used to overcome obstacles of daily 
life if functioning cannot be fully regained and thusly 
support partial recoveries.14 Psychosocial interventions 
are used to support patients and their relatives in order 
to adjust to the psychological challenges of living with 
stroke- related disabilities.23 Lifestyle interventions consist 
of strategies like the implementation of nutrition, phys-
ical activity and self- management strategies tailored to 
individual patient needs.24 25

Though oftentimes long lasting, tertiary preventive 
interventions have shown great clinical impact and 
considerably reduce long- term disability and morbidity of 
patients with stroke.14

Statement of purpose
Many successful stroke management strategies and ther-
apies were developed over the last decades. However, 
evidence from high- quality prospective trials that address 
the specific characteristics of African patients and 
consider limited resources are still lacking.9 26 There is a 
demand of well- informed solutions to formulate effective 
health agendas for prevention and therapy and improve-
ment of availability and affordability of treatment options 
for cardiovascular diseases including stroke.27

The main aim of this systematic review is a summary 
of the best available evidence on benefits and harms of 
tertiary prevention interventions for patients with stroke 
in African countries to reduce disability and dependence 
in daily living. This protocol specifies inclusion criteria for 
study design, participants, interventions and outcomes, 
search methods, study selection, data extraction, data 
synthesis as well as the investigation of potential effect 
modifiers as a basis of a systematic review.

METHODS AND ANALYSIS
This systematic review will follow the recommendations of 
the Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses and their and protocols.28 29 The methods 
are described in the Cochrane Handbook for Systematic 
Reviews of Interventions.30 The protocol is registered 
in the International Prospective Register of Systematic 
Reviews.

Inclusion criteria
Types of studies
We will include experimental studies (individual 
randomised controlled trials (RCTs), cluster- RCTs, 
randomised cross- over trials, non- randomised trials) 
and observational studies initiated and conducted in 
African countries. We will restrict observational studies to 
prospective cohort studies and use the algorithm31 with 
a control of most important potential confounders (eg, 
age, stroke severity,32 time after onset18 32) to minimise 
biassed treatment effects.

Eligible trials should be published as full- text publi-
cations according to the Consolidated Standards of 
Reporting Trials,29 Standard Protocol Items: Recommen-
dations for Interventional Trials33 or the Strengthening 
the Reporting of Observational Studies in Epidemiology 
statement.34 We will exclude international multicentr 
studies with less than 50% of sites in African countries as 
well as retrospective and non- controlled studies.

Types of participants
Studies on adult patients with a clinical diagnosis of 
stroke will be included (including ischaemic stroke and 
intracerebral haemorrhage). We will exclude studies that 
included solely children and adolescents as well as studies 
on subarachnoid haemorrhage patients (table 1). We will 
differentiate between patients being treated in the acute 
stroke (≤48 hour after stroke onset), subacute stroke (>48 
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to ≤6 months after stroke onset) and chronic stroke (>6 
months after stroke onset).18

Types of interventions
Interventions will cover all tertiary prevention interven-
tions that aim to reduce global disabilities and depen-
dence in daily living. Interventions may include different 
rehabilitation interventions (eg, occupational therapy, 
physiotherapy, speech and language therapy) as well as 
exercise therapy, compensative and psychosocial strate-
gies and lifestyle modifications.

Interventions like exercise therapy and lifestyle inter-
ventions may transcend the border between tertiary and 
secondary prevention. Contrary to tertiary prevention, 
secondary prevention aims to mediate common risk 
factors after a first- ever stroke in order to prevent a second 
stroke,12 secondary prevention interventions exemplarily 

try to slow down the development atherosclerosis or to 
control hypertension that are precursors of stroke.12 13 We 
will only include studies with the mainly tertiary preven-
tive aims and exclude studies that are solely targeting 
secondary preventive aims.

Control groups may cover no intervention, placebo, 
standard care, another (less intensive) intervention or 
the same intervention with a different dose or timing 
(table 1).

Types of outcomes
Primary outcomes are patient- relevant outcomes 
describing global disability or dependence in daily living 
(eg, Modified Rankin Scale, Barthel Index or Functional 
Independence Measure) after a minimum of 3- month 
follow- up over the longest reported follow- up period. 
Secondary outcomes include mortality, quality of life, 

Table 1 Inclusion criteria

Inclusion criteria

Design and setting RCTs and prospective cohort studies with adequate confounder adjustment initiated and conducted in African 
countries, multicentre studies with at least 50% sites in African countries

Participants African adult patients
Clinical diagnosis of stroke including

 ► Ischaemic stroke
 ► Intracerebral haemorrhage

Interventions Tertiary prevention interventions
 ► Rehabilitation interventions (eg, occupational therapy, physiotherapy, speech therapy, language therapy)
 ► Exercise therapy
 ► Compensative strategies
 ► Psychosocial interventions
 ► Lifestyle interventions

Control  ► No intervention or placebo
 ► Standard care
 ► Another intervention
 ► Same intervention with a different dose or timing

Outcomes Primary: global disability or dependence in daily living during the longest reported follow- up period (≥3 months 
from treatment start), for example

 ► Modified Ranking Scale
 ► Barthel Index
 ► Functional Independence measure

Secondary: mortality, quality of life, for example,
 ► Stroke Impact Scale (SIS)
 ► Stroke- specific Quality of Life Scale (SS QoL)

Neurological disabilities, for example
 ► Aphasia
 ► Dysphagia
 ► Cognition
 ► Paresis

General stroke scores, for example
 ► National Institutes of Health Stroke Scale
 ► Motor function scores
 ► Activity indices

Functioning (walking/standing/limb functioning), for example
 ► Walking speed
 ► Step length
 ► 10- meter walk time
 ► 6- minute walking distance
 ► Time up and go
 ► Postural stability indices and scores

Publications Full- text publications according to CONSORT, SPIRIT or STROBE

CONSORT, Consolidated Standards of Reporting Trials; RCT, randomised controlled trial; SPIRIT, Standard Protocol Items: Recommendations for 
Interventional Trials; STROBE, Strengthening the Reporting of Observational Studies in Epidemiology.
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neurological disabilities, general stroke scores and func-
tioning (table 1).

Systematic search for the identification of relevant studies
Searches will be conducted in eight electronic databases 
(MEDLINE, Embase, the Cochrane Library, CINAHL, 
Cab- Direct, Physiotherapy Evidence Database (PEDro), 
African Journals Online and African Index Medicus) and 
registers of ongoing and completed trials in the Interna-
tional Clinical Trials Register Platform (http:// apps. who. 
int/ trialsearch/ AdvSearch. aspx). The search starts at 
inception of each database and will be repeated 3 months 
prior to the date of review submission. Search strings will 
include Medical Subject Headings (MESH) and terms 
that describe stroke (eg, cerebrovascular, cerebral or 
intracranial accidents, infarction, disease, haemorrhage 
or ischaemia), Africa and a list of all 55 African countries 
and terms related to eligible study designs. To identify 
additional ongoing, published or unpublished studies, 
we will screen the reference lists of all included full- text 
papers and contact specialists from the Stroke Investiga-
tive Research & Education Network.35 No language limits 
will be applied.

Online supplemental file 1 presents the search strategy 
in Medline (Ovid). We will adapt the strategy to the search 
in other databases and document the search process to 
the extent that all database searches are reproducible. 
All references will be exported into a reference manage-
ment software (Endnote). Duplicate references will be 
deleted. Duplicate references will be identified in case 
of congruence of authors, title, year and journal (volume 
and pages) and deleted.

Study selection
Two independent authors (one physician and one meth-
odologist) will screen all titles and abstracts from the 
systematic search and choose potentially eligible refer-
ences in Rayyan.36 They will retrieve the full- text publi-
cations, screen all full texts, identify studies for inclusion 
and record reasons for exclusion. Two authors will discuss 
all differences in screening of title and abstract and full 
texts. Any disagreement will be resolved through discus-
sion or, if required, consultation with a third author. Titles 
and references published in other languages and full- text 
publications of potentially references will be translated by 
a translation service.

We will critically check all studies for duplicate publica-
tion and name the studies on the basis of the first full- text 
publication of the primary outcome of the study. Authors 
from Addis Ababa University, Ethiopia with expertise in 
the field will be closely involved in all discussions.

Data extraction
One author will extract details to describe study design, 
population, interventions, outcomes and main results 
by using an assessment form, especially designed for this 
systematic review and piloted for the first five eligible 
studies. A second author will check all extractions. If 

study results are reported in more than one publication 
with conflicting results, the first full- text publication will 
be the main data source.

The data extraction form will include information on
 ► Publication: study name and reference.
 ► Study design and setting: country, urban or rural area, 

period for inclusion and longest follow- up period.
 ► Population: inclusion and exclusion criteria 

(including diagnostic criteria), sample size and base-
line characteristics: age, sex, type of stroke (infarc-
tion vs haemorrhagic), preplanned acute treatment, 
stroke severity, side of haemiplegia, time from onset 
of stroke to randomisation.

 ► Intervention and control group: description of the 
active component to describe the difference between 
groups (detailed description of intervention, duration 
of intervention, profession of care givers), number of 
randomised patients per group, for non- randomised 
and observational studies with a description of 
confounder adjustment.

 ► Outcomes (primary, secondary) with period of 
follow- up.

 ► Main results on preplanned outcomes of the system-
atic reviews (number of analysed cases with mean and 
SD or absolute and relative frequencies per group) 
and reported intervention effects.

 ► Possible sources of heterogeneity (eg, diagnostic 
criteria, urban or rural setting, study design).

Results on metric data will base on the precision of 
reported values and resulting intervention effects. Results 
on dichotomous data will be described as relative frequen-
cies and resulting relative risks (RRs). Results on metric 
data will be reported with mean and SD or median and 
ranges and resulting mean differences (MDs). All treat-
ment effects will be reported with their corresponding 
95% CIs (95 % CI).

We will calculate MDs and standardised MDs (SMDs) 
and their 95% CI from reported treatment effects or 
estimate these on the basis of reported means, SD and 
samples sizes37 or medians, ranges and sample sizes of 
intervention groups.38 We will calculate RRs and ORs 
from reported treatment effects or recalculate these treat-
ment effects from reported numbers of events and non- 
events in the intervention groups. Generally, we prefer 
results from adjusted analyses.

For cluster- RCTs, we will calculate an inflated SE that 
accounts for clustering, for cross- over RCTs, we will use 
results from the first period.39

Assessment of risk of bias in included studies
Risk of bias will be described and judged independently 
by two authors. We will use the revised Cochrane risk of 
bias tool for RCTs40 or the risk of bias in non- randomised 
studies of interventions tool41 to assess risk of bias for 
results on the preplanned primary outcome. For RCTs, we 
will judge bias in five different domains arising from the 
randomisation process, due to deviations from intended 
interventions, missing outcome data, measurement of 
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the outcomes and selection of the reported results on the 
basis of predefined signalling questions30 and summarise 
overall bias as ‘low’, ‘some concerns’ or ‘high’.30 For non- 
randomised studies, we will judge risk of bias in seven 
domains and differentiate bias due to confounding, 
selection of study participants, classification of interven-
tions, deviations from intended interventions, missing 
data, measurement of outcomes and selection of 
reported results. We will summarise overall bias as ‘low’, 
‘moderate’, ‘serious’ or ‘critical’.41 We will summarise risk 
of bias in two tables to illustrate these findings. Discrep-
ancies will be resolved by discussion between the authors 
or with a third author until consensus is obtained. If this 
is not possible, authors of primary trials will be contacted.

Data synthesis
Main aim of our systematic review is to provide a narra-
tive overview of the best available evidence on interven-
tions for stroke. We will present a structured tabulation of 
studies and order the studies in subgroups of comparable 
interventions of different tertiary preventive strategies, 
study design and study size.

Treatment effects and their 95 % CI for the primary 
outcome will be visually displayed in the form of forest 
plots. Even for comparable studies, we do not expect 
one single study effect and will apply a random effects 
model.42 RRs are the preferred measure of the relative 
effect for binary- reported outcomes and MDs for metric 
outcomes. However, if different studies use different 
instruments to assess the same outcome, SMDs or ORs 
will be used to combine results of different studies.37 Data 
will be analysed using Review Manager V.5.3.43

Management recommendations in clinical guidelines 
primarily focus on absolute effects on patient- important 
outcomes. Therefore, we will additionally present abso-
lute changes if adequate information on baseline risk in 
the control group is available.44

Publication bias will be investigated by funnel plots, 
funnel plot tests, suitable tests for small- study effects45 
and treatment effect estimates adjusted for small study 
effects.46 We will use funnel plots, funnel plot test and 
adjustments in comparisons with at least 10 included 
studies with the same outcome.

Investigation of heterogeneity
This systematic review will merge material with an element 
of diversity differing in methodology, participants, setting, 
interventions or outcome studied. The I2 statistics will be 
used to assess heterogeneity as considerable, substantial, 
moderate or not important. Differences will be described 
in subgroup analyses and the following sources of hetero-
geneity will be considered:

 ► Differences in methodological quality of studies 
(RCTs vs non- RCTs).

 ► Different setting (urban vs rural, Northern Africa vs 
sub- Saharan Africa).

 ► Differences in timepoint of treatment (acute vs suba-
cute vs chronic care).

Patient and public involvement
Scientists from one African country (School of Public 
Health, Addis Ababa University, Ethiopia) and stroke 
specialists from the Human Heredity & Health in Africa 
consortium will be involved in the development of the 
review.35 No patient or members of the public will be 
involved. However, results might be a basis to plan local 
intervention studies and to generate specific guideline 
recommendations.

DISCUSSION
Worldwide, NCDs accounted for 73.4% (41.1 million) 
of all deaths and 79.5% of years lived with a disability 
in 2017.2 3 Low- income and middle- income countries 
(LMICs) suffer from a double disease burden due to 
the epidemiological transition from infectious to NCDs 
with a relevant shift in causes of illnesses, disability and 
deaths.3 Due to the large burden of infectious diseases 
and other competing issues, NCDs were not a prioritised 
public health agenda in many African countries over the 
last decades.47–49 Rapidly growing prevalence rates, early 
ages of onset and devastating outcomes in LMICs resulted 
in changing public health agenda priorities.4 7 27 50 51

Several studies on stroke have been conducted in 
African countries and were published in recent years.9 26 
Baatiema et al summarised evidence on acute stroke inter-
ventions generated in African countries in a 2017 system-
atic review.9 A systematic review by Dee et al analysed 
stroke rehabilitation outcomes in LMICs. They included 
eight clinically controlled studies and six cohort studies 
conducted in African countries, but only two RCTs.26 In 
a piloting search in three databases (Medline, CENTRAL 
and CINAHL) on 1 December 2019, we were able to iden-
tify a total of 17 eligible RCTs. Given the discrepancy of 
the number of the RCTs found in our recherche, and 
on the existing systematic review, we decided to initiate 
a comprehensive review on tertiary preventive stroke 
interventions in Africa, relying on RCTs and confounder 
controlled prospective cohort studies to provide the best 
available evidence.

Our synthesis of the existing evidence on tertiary 
preventive interventions will aid health professionals 
and researchers to find and work with up- to- date knowl-
edge on stroke care in African settings. The review will 
help to address the current knowledge gaps and unex-
plored research fields and to identify resources of appli-
cation of evidence- based interventions. This may support 
the formulation of strategies to strengthen clinical and 
preventive capacities of current healthcare systems in 
African countries.
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