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Abstract: The study set out to perform a systematic literature review of evidence-based interventions that target the reduction of 
secondary stroke risk in Africa. The review analyzed longitudinal intervention studies conducted in Sub-Saharan Africa, focusing on 
adult participants who had suffered a prior stroke. It encompassed publications and peer-reviewed papers sourced from reputable 
databases, including PubMed, Ovid, Cochrane, and Web of Science. Three randomized clinical trial (RCT) studies were included with 
sample sizes ranging from 16 to 400 participants, mean age ranged between 50 and 66 years, with 64.5% male participants. All studies 
applied multidisciplinary team interventions of enhanced patient follow-up involving care givers, nurse educators, physicians, and 
social workers. Interventions ranged from comprehensive patient education, tracking of medication adherence and enforcing healthy 
lifestyle behaviors (regular exercise, regular BP checks, and dietary changes). We found a decrease in Systolic Blood Pressure over 
time in 2 of 3 treatment groups, an improvement in medical adherence in all treatment groups, and a decrease in cholesterol levels in 1 
treatment group. Evidence-based interventions involving multidisciplinary teams and comprehensive patient education were found to 
demonstrate promising results in reducing secondary stroke risk in Africa, leading to significant improvements in medical adherence 
and reductions in systolic blood pressure in the majority of treatment groups. However, more research is required to confirm the 
influence of these interventions on cholesterol levels and to establish their lasting advantages in preventing strokes among African 
communities. 
Keywords: secondary stroke risk, risk interventions, Sub-Saharan Africa

Introduction
Stroke is a major cause of death globally1 with approximately 80% of all deaths occurring in developing countries.2 

While high-income countries have experienced a significant decline in stroke burden of over 40% over the past four 
decades,3–5 lower and middle-income countries (LMICs) have witnessed a notable rise of more than 100% in stroke 
burden during the same period.6 Notably, Africa accounts for 8% of all first-ever strokes, and African individuals make 
up 5% of the 30 million stroke survivors worldwide.7 Stroke also affects younger people in developing nations about 10– 
15 years earlier compared to developed countries.1,8 Survivors of stroke face a heightened risk of recurrent stroke and 
other cardiovascular events.9 The 5-year major cardiovascular event rate is estimated at 24%,10 pointing to a growing 
urgency for stroke management and secondary prevention strategies. Over the past decade, preventive measures targeting 
cardiovascular risk factors, such as hypertension, high cholesterol, and smoking, have led to a reduction in stroke 
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incidence and mortality.11,12 However, it is important to note that these positive trends are not consistently observed 
across all populations.13

Population-wide interventions targeting risk factors, including hypertension, alcohol abuse, smoking, high choles-
terol, and physical inactivity, have been reported as crucial in reducing the incidence of strokes and associated fatalities.14 

These interventions form an integral part of secondary stroke prevention measures. It is important to continue to advance 
research on how best to manage individuals who have had stroke, as these individuals are at risk for recurrent stroke. 
Addressing risk factors for recurrent stroke through targeted interventions has the potential to mitigate disparities 
associated with this condition. Due to the disproportionate burden of stroke in African populations, we conducted 
a systematic review of the literature review with the aim of identifying interventions that effectively reduce secondary 
stroke risk among Africans. The aims of this review were twofold: (1) to present an overview of the approaches studied 
for reducing secondary stroke risk in Africans, and (2) to identify the expected outcomes from effective interventions.

Methods
Search and Selection of Studies
In this systematic literature review, we searched relevant peer-reviewed articles published before June 2021 in electronic 
databases, including PubMed, Cochrane, and Web of Science.

Search strategy. In June 2021, extensive searches were performed in each database using various combinations of 
search terms. The search terms served two purposes: they helped narrow search results to the target sample population in 
question, and they helped to identify interventional studies. Some terms we used to isolate our populations of interest 
included “sub Saharan Africa”. The final search terms we used to run our searches were as follows: ((“stroke”[MeSH 
Terms] OR “stroke”[All Fields]) AND (“survivors”[MeSH Terms] OR “survivors”[All Fields]) AND (“risk reduction 
behavior”[MeSH Terms] OR (“risk”[All Fields] AND “reduction”[All Fields] AND “behavior”[All Fields]) OR “risk 
reduction behavior”[All Fields] OR (“risk”[All Fields] AND “reduction”[All Fields]) OR “risk reduction”[All Fields] OR 
“adaptation, psychological”[MeSH Terms] OR (“adaptation”[All Fields] AND “psychological”[All Fields]) OR “psy-
chological adaptation”[All Fields]) AND “interventions”[All Fields] AND (“random allocation”[MeSH Terms] OR 
(“random”[All Fields] AND “allocation”[All Fields]) OR “random allocation”[All Fields] OR “randomized”[All 
Fields]) AND study[All Fields]) AND “sub Saharan Africa”[All Fields].

These terms were also combined with search terms specifically related to interventions targeting secondary stroke risk 
reduction. After a comprehensive review, a total of four articles describing 3 studies were selected that met both the 
inclusion and exclusion criteria listed in Table 1.

Article Selection and Quality Assessment
One reviewer (MK) conducted a prescreening of all abstracts for relevance, using title and abstract information as the 
basis for assessment. Studies with participants who had encountered a stroke, transient ischemic attack (TIA), or 
intracranial hemorrhage were included in the review. The studies were eligible for inclusion if they investigated the 
impact of interventions or exposures aimed at reducing stroke risk, encompassing randomized control trials, cohort 

Table 1 Inclusion and Exclusion Criteria for the Selected Articles

Inclusion Exclusion

● English language literature
● Original research Articles
● Studies within sub-Saharan Africa
● Interventions or Cohort studies
● Adult participant age 18 yrs. or older
● Secondary risk reduction

● Systematic reviews
● Case reports
● Case series
● Book chapters
● Posters
● Abstracts acute stroke management (within 7 days of stroke)
● Cross-sectional
● Focused on stroke due to sickle cell or other genetic coagulopathies
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studies, and quasi-experiments. Two authors (KMN and AE), then, independently screened these abstracts for potential 
inclusion, and any inconsistencies around inclusion criteria were resolved by a third author (KM). Next, selected full-text 
articles were retrieved and underwent a detailed review based on the inclusion and exclusion criteria. The focus of this 
literature review was on interventions aimed at reducing secondary stroke risk. Studies that solely described stroke 
management in the acute phase (within 7 days of onset of stroke) or cross-sectional studies (collecting data at a single 
point in time and do not involve any intervention or follow-up over time) were excluded from the review. Other notable 
criteria for article exclusion included opinion pieces, editorials, book chapters, and other literature reviews that did not 
qualify as primary research articles directly examining interventions to mitigate the risk of secondary stroke. Figure 1 
shows an overview of the identification and selection process. The Newcastle–Ottawa Scale (NOS) was used to assess 
the quality of each retrieved article13,15 (see NOS scores in Table 2). The NOS is widely utilized to assess the quality of 

Figure 1 Overview of the identification and selection process.
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Table 2 Summary of Study Goal, Design, Sample Size, and Primary Outcomes

Citation Study Design Settings NOS Sample Size, Description Goal Intervention Outcomes; 
Primary and 
Secondary

Significant Findings

Sarfo et al, 
2018, 

201916,17

RCT followed 
up for 3 

months

Hospital 9 N = 60 (intervention 30; 
control 30); 39 (65%) men, 21 

(35%) women. Mean age was 

55 years. Hospital Stroke 
patients confirmed by CT 

scan. NIHSS or alternate 

stroke severity score 
unavailable. No comorbidities 

reported

To test the feasibility 
and efficacy of 

an m-Health 

technology–enabled, 
nurse-guided 

intervention in 

improving blood 
pressure (BP) in 

stroke patients

Stroke physician and nurse 
enhanced blood pressure 

monitoring and tailored 

motivational text on 
adherence vs standard care

Primary: 
Proportion of 

participants 

SBP<140mmhg. 
Others: 

medication 

adherence 
measures.

20/30 (66.7%) of 
experimental intervention 

achieved target BP vs 14/30 

(46.7%), p = (0.12). Greater 
adherence was noted in the 

adherence in experimental 

group vs controls (P = 0.03) 
Medication possession ratio 

was 0.95–0.16 on 

intervention versus 0.98 0.24 
in the control arm, p ¼ 0.56.

Mayowa et al, 
201818

RCT followed 
up to 1 year

Hospital 7 N = 400, intervention 200, 
200 control with stroke-onset 

within one-year

To test whether 
a multipronged 

tailored Hospital- 

based Risk reduction 
to Impede Vascular 

Events interventions 

improved SBP after 
recent Stroke.

Physician-lead risk factor 
control report card, 

personalized phone text- 

messaging, and educational 
video.

Primary 
outcome was 

mean change in 

systolic BP 
(SBP) at 12 

months

At 12 months, there was no 
significant difference in SBP 

reduction from baseline in 

the THRIVES versus control 
group (P = 0.82).

Kaddumukasa 
et al, 201819

RCT followed 
up to 6 months

Community 9 N = 16, 8 stroke survivors 
and 8 participants at risk for 

stroke, mean age = 51.7, 

females 11 (68.8%)

Self-management 
intervention, 

Targeted 

management 
Intervention to 

reduce modifiable 

stroke risk factors in 
Uganda

Nurse-led and care giver and 
stroke survivor program to 

provide Brief one-to-one 

interview on model behavior 
and lifestyle classes intended 

to reduce future stroke risk 

and monthly telephone calls.

Change in 
systolic BP. 

Others: change 

in diastolic BP, 
cholesterol, 

HDL, LDL, and 

triglycerides.

Reduction in blood pressure 
of (163/98.8 to 147.8/88.0) 

mmHg at 24 weeks (p = 

0.023). Reductions in total 
cholesterol levels at 24 

weeks. (p = 0.001).
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various study components, including 1) sample representativeness, 2) choice of intervention and control groups, 3) level 
of exposure, etc. The adapted NOS used in this study had a possible scoring range of 0 to 12, where higher scores 
indicated higher quality of methodology.

Data Extraction
Data extracted from the studies included the year of the study, intervention components, project objective, sample size, 
methods, results, conclusion, and strengths/limitations of the study. Quantitative data on blood pressure control inter-
ventions, medical adherence and behavioral risks were collected regarding stroke risk reduction in SSA.

Results
Study Quality
The NOS ratings for the three studies ranged from 7, the lowest, to 9, the highest. A major strength of all these studies 
was their prospective experimental design, focusing on intervention testing rather than being observational in nature. All 
studies included in the review were RCTs.16,18,19 One study had a sample size of only 16,19 one had a sample of 60,16,17 

and one of 400 participants18 Study participants had suffered a stroke and were above 18 years of age. Two of the 
studies16,19 included hypertension >140/90 as part of their inclusion criteria. Regarding stroke eligibility, most studies 
included participants who had suffered a stroke within the past 1 month to a 5-year period.

Overview of Studies
Out of the 163 reports initially reviewed, only 3 studies met the inclusion criteria and were included in the final analyses. 
Of these, sample sizes ranged from 16 to 400 participants, mean age between 50 and 66 years, with 64.5% male 
participants. These publications represented three different countries, with one each from Ghana, Nigeria, and Uganda. 
Of these, two studies were single-centered18,19 and one was a multicenter study.18 Follow-up periods ranged from 6 to 12 
months. The Risk reduction interventions addressed included blood pressure, diabetes, alcohol use, smoking, and 
cholesterol control.

Study Design and Interventions
The interventions in the three studies differed significantly in terms of format, delivery, and duration, with the majority 
focusing on behavioral and educational approaches aimed at reducing secondary stroke risk. In the study conducted by 
Kaddumukasa et al,19 authors assessed, over a period of 6-months, the impacts of a culturally tailored behavioral 
intervention – the Targeted Management Intervention (TEAM). This intervention involved using peer dyads, consisting 
of patients who had experienced a stroke or transient ischemic attack (TIA) and their care partners, exemplifying 
behaviors aimed at reducing future stroke risk in 16 individuals identified as being at high risk for stroke. In the study by 
Mayowa et al,18 the impact of increased follow-up visits and pre-appointment phone texts was investigated;20 in addition 
to support for patient self-management through patient report cards, post-clinic follow-up phone texts, and educational 
videos. The study involved 400 stroke survivors. Similarly, Sarfo et al17 evaluated the efficacy of a nurse-guided 
intervention facilitated by mHealth technology, initiated within one month of symptom onset in stroke patients. The 
study aimed to improve blood pressure (BP) control at 3 and 9 months after the intervention. All participants in the 
studies had a diagnosis of TIA and/or ischemic stroke and were recruited from secondary care settings, predominantly 
from stroke units. Each of the studies (n = 3) included patient self-management components as part of their interventions. 
While one study used peer dyads consisting of stroke or TIA survivors and their care partners,19 the other two studies17,19 

relied on enhanced patient follow-up with healthcare professionals including research assistants,21 nurse educators,22 and 
social workers.20 Mayowa et al18 introduced a patient self-management intervention where participants were given report 
cards to assess their grasp of the challenges and enablers of stroke prevention. Additionally, they received an informative 
educational video in which stroke scenarios and educational messages were dramatized. The interventions included 
meetings with peers and caregivers to facilitate self-management support, stroke risk education, and training in healthy 
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coping strategies. The duration of the interventions varied, ranging from a 4-session education program18 to 24-week 
programs.19

Control groups in all the selected studies were used to compare the effectiveness of the interventions. The control 
groups received “standard” stroke care, mainly consisting of monthly follow-up visits with primary care givers. 
Additionally, the control groups commonly received short text messages focusing on healthy lifestyle behaviors and 
reminders for drug refills.17

Outcomes
The primary measure employed to assess the impact of interventions in the studies under consideration was the alteration 
in systolic blood pressure (SBP). Furthermore, in one of the studies,19 laboratory measurements were documented 
including data on cholesterol levels and Glycosylated hemoglobin (HbA1c). Table 2 presents an analysis of several 
supplementary variables, including awareness of stroke risk factors, medical adherence, side effects, hypertension and 
stroke knowledge, smoking, alcohol use, and physical activity.

Every study incorporated in the review documented alterations in systolic blood pressure (SBP). Out of these, two 
studies observed a decline in SBP over the study time in the intervention group. Mayowa et al found that SBP in the 
intervention group decreased by 11.7 mm Hg (95% CI 5.61–16.75) and that in the standard care group, it decreased by 
11.2 mm Hg (95% CI 7.01–16.41) between baseline and 12-month follow-up. Nevertheless, this reduction did not 
demonstrate statistical significance between the groups (p = 0.7451) and lacked clinical significance. The remaining two 
studies found statistically significant improvements in SBP between the two test groups. Kaddumukasa et al observed 
a significant decrease in SBP in the intervention group (p = 0.021). SBP decreased from 162.9 at baseline to 149.1 mm 
Hg at 24 weeks.

In addition, Kaddumukasa et al19 measured cholesterol levels including HDL, LDL, and total cholesterol. The 
changes in HDL and LDL cholesterol were not clinically significant. No distinctions were observed between the baseline 
measurements and those at week 12 (p = 0.062), as well as between measurements at week 12 and week 24 (p > 0.999). 
However, there was a significant change in the proportion of individuals who had values above the optimal target for 
serum total cholesterol. A scrutiny of diabetes management within the same intervention group indicated a substantial 
decrease in HbA1C levels by week 24, dropping from 10.7% (±1.7%) to 5.8% (±2.9%); p = 0.031. On the other hand, 
alcohol use disorders as assessed using the AUDIT tool,23 tobacco-use as measured by the Global Adult Tobacco Survey 
(GATS) questionnaire,24 and global physical activity25 as assessed using the Global Physical Activity Questionnaire 
GPAQ found no significant differences in these behaviors from baseline to 24 weeks.

In two publications, Sarfo et al documented their findings regarding the practicability and effectiveness of a nurse- 
guided intervention utilizing m-Health technology to manage blood pressure levels. The studies showed that scores for 
self-autonomous regulation exhibited significant improvement from a mean of 64.7 to 80.2 (p = 0.0001) in the 
intervention group and from 68.4 to 82.3 (p < 0.0001) in the control group over the 9-month study period. Likewise, 
there was a notable enhancement in perceived confidence among participants in both the intervention (82.2% to 92.7% 
(p = 0.001)) and control (86.3% to 95.7% (p = 0.007)) groups regarding adhering to physician-prescribed medication 
regimens.

Discussion
The focus of this review was to investigate the existing evidence on interventions aimed at reducing secondary stroke risk 
in the SSA population, which faces a disproportionately high burden from stroke. Despite the heavy and growing burden 
of stroke in SSA, the review found a limited number of studies (n = 3) with a combined sample size of less than 500 
participants. The mean age was relatively low, ranging from 51–68-years. In SSA, instances of stroke commonly 
manifest in individuals below the age of 60, in contrast to Western countries where strokes typically impact older 
individuals aged 70 to 75.5 Behavior lifestyle differences and younger patients with poor BP control likely contribute to 
this higher stroke risk.

All studies were designated as experimental studies, comparing enhanced treatment to usual standard care. All studies 
used behavioral interventions targeting modifiable risk factors for CVD/stroke. These interventions were delivered in 
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hospitals or in the community and included patient education and teaching. The interventions were multidimensional and 
were delivered by registered nurses in collaboration with other healthcare professionals such as social workers, physician 
assistants, and research assistants (Table 3). Some interventions used integrated healthcare professionals and patients 
through increased follow-up visits, reappointment phone texts, meetings, education sessions, or educational videos. The 
involvement of a transdisciplinary team of health personnel and administrators in these studies indicates that individuals 
with diverse expertise in cardiovascular health, and associated lifestyle management can play essential roles in such 
intervention programs. This implies that interventions aimed at mitigating stroke risks within susceptible subgroups could 
potentially be applied universally across various healthcare providers.

Interventions with self-management and pharmacological programs demonstrated better and significant outcomes in 
terms of blood pressure control than the standard of care. They comprised sessions involving peers or caregivers to 
provide self-management assistance, educational modules focusing on prevalent stroke risk factors, and instruction in 
enhancing problem-solving abilities and adopting healthy coping strategies. These interventions facilitated individuals 
and care partners in recognizing stroke risk factors and encouraged healthy behavior change through personalized 
motivational text messages, improved follow-up visits, and enhanced medical adherence.16–19 Kaddumukasa et al 
included eight in-person follow-ups with the nurse educator, while Sarfo et al had 15 in-person follow-ups with a peer 
dyad and nurse educator. All the interventions focused on improving knowledge and re-enforcing appropriate behaviors 
that are pertinent to stroke risk reduction among a high-risk group.

These studies demonstrate that self-management practices can be adopted and integrated into health care settings in 
SSA. Currently, there is limited evidence available on effectively supporting the implementation and integration of stroke 
self-management interventions within clinical practice. Harmonizing the quality of educational materials or guides for 
self-management is needed to ensure similar messaging and integration into routine clinics by various health care cadres. 
In the literature, self-management interventions have been found to significantly improve symptom management26 and 
have the most substantial impact on enhancing medication adherence.27

All studies (n = 3) had BP as a primary outcome, with follow-up ranging from 3 to 12 months. In all studies, the 
researchers found that the interventions improved both systolic and diastolic blood pressures. Three studies reported 
a mean decrease in systolic BP of 11 mmHg and one study showed a decrease of 16.7 mmHg from baseline to the 
end of the study period.17–19 This study revealed a statistically notable decrease in blood pressure scores, which was 
credited to the impact of the intervention. This discovery carries population-level relevance given that a 2mmHg 
reduction in SBP was approximated to a 10% decrease in stroke-related mortality as well as 7% decrease in the risk 
of ischemic heart disease and other vascular causes.13,28,29. Notably, in one study, the intervention did not show any 
significant association with SBP reduction compared to the control group. However, both the intervention and 
control groups exhibited a similar significant decrease in mean blood pressure from baseline to 1 year.18

Study Strengths and Limitations
This systematic review encountered certain limitations primarily due to the scarcity of regionally relevant studies in the 
research area. Only three studies met the inclusion criteria, which restricted our ability to conduct a quantitative analysis 

Table 3 Stroke Interventions and Group Involved in Stroke Prevention

Author Setting Physician/ 
Nurse led

Intervention Family Member 
Involvement

Sarfo et al, 201816 Hospital Nurse led BP monitoring, reporting and drug adherence Stroke survivors

Kaddumukasa et al, 201819 Community Nurse led 60 min group discussions, educative sessions and 
behavior knowledge

Care givers and peer 
educators

Mayowa et al, 201818 Hospital Physician BP monitoring, Stroke survivors

Sarfo et al, 201917 Hospital Nurse led BP monitoring, reporting and drug adherence Stroke survivors
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(meta-analysis) due to insufficient data for comparing differences across groups and risk factors. Additionally, the 
included studies exhibited a lack of heterogeneity. Another limitation stemmed from the varying durations of follow-up, 
which ranged from 24 weeks to 1 year. This diversity in follow-up duration posed a challenge in assessing the impact of 
rehabilitation interventions over time. It is worth noting that this study was not registered in the Prospero registry, 
although we followed all the necessary methodologies. Therefore, when interpreting the results, caution is warranted. The 
shorter study durations may not have provided ample time for rehabilitation interventions to effectively influence 
modifiable vascular risk factors. Furthermore, the concept of intervention intensity remained poorly defined across the 
studies, contributing to heterogeneity within the complex interventions under investigation.

This review contributes to an increasing body of evidence highlighting the importance of informed, prepared, and 
motivated patients as crucial stakeholders in blood pressure control. It underscores the need for further studies 
focusing on SSA patients to better understand and address this important aspect of healthcare. Results also suggest 
that patient education interventions are likely to improve modifiable risk factor control and that integrating self- 
management approaches is feasible and achieves the desired blood pressure control. Additional study through large- 
scale, well-designed randomized controlled trials (RCTs) using appropriate objective outcome measures is impera-
tive to establish the most effective strategies for secondary stroke prevention. There is a demand for research reports 
that provide more detailed information on the frequency and intensity of interventions, the optimal timing for 
initiating secondary prevention strategies, exploration of their implementation into usual care, and evaluation of 
cost-effectiveness.

Despite the above limitations, to our knowledge, this provides the first systematic literature review on evidence-based 
stroke risk reduction interventions and their effects on patient outcomes in the African region.

To conclude, this review underscores the pivotal role of incorporating training on patient self-management into 
patient care strategies, as it proves instrumental in mitigating secondary stroke risk within the African population. These 
interventions show significant potential in improving stroke outcomes, particularly for individuals dealing with uncon-
trolled hypertension. The counseling and follow-up approaches employed in the studied interventions seem to have broad 
applicability for multidisciplinary healthcare teams. Moreover, increasing the frequency of stroke-specific follow-up may 
lead to even more favorable results. Further, randomized controlled trials that include lifestyle interventions, socio-
cultural aspects, and community-based interventions are still urgently needed.
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