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ABSTRACT
Objectives  This systematic review aims to evaluate the 
evidence of non-pharmacological strategies to improve 
blood pressure (BP) control in patients with hypertension 
from African countries.
Design  We performed a systematic review and searched 
Medline, Central, CINAHL and study registers until June 
2020 for randomised studies on interventions to decrease 
BP of patients with hypertension in African countries. 
We assessed the study quality using the Cochrane risk 
of bias tool and narratively synthesised studies on non-
pharmacological hypertension interventions.
Setting  We included studies conducted in African 
countries.
Participants  Adult African patients with a hypertension 
diagnosis.
Interventions  Studies on non-pharmacological 
interventions aiming to improve BP control and treatment 
adherence.
Outcomes  Main outcomes were BP and treatment 
adherence.
Results  We identified 5564 references, included 23 with 
altogether 18 153 participants from six African countries. 
The studies investigated educational strategies to improve 
adherence (11 studies) and treatment by healthcare 
professionals (5 studies), individualised treatment 
strategies (2 studies), strategies on lifestyle including 
physical activity (4 studies) and modified nutrition (1 
study). Nearly all studies on educational strategies stated 
improved adherence, but only three studies showed a 
clinically relevant improvement of BP control. All studies 
on individualised strategies and lifestyle changes resulted 
in clinically relevant effects on BP. Due to the type of 
interventions studied, risk of bias in domain blinding of 
staff/participants was frequent (83%). Though incomplete 
outcome data in 61% of the studies are critical, the 
general study quality was reasonable.
Conclusions  The identified studies offer diverse 
low-cost interventions including educative and task-
shifting strategies, individualised treatment and lifestyle 
modifications to improve BP control. Especially trialled 
physical activity interventions show clinically relevant BP 
changes. All strategies were trialled in African countries 
and may be used for recommendations in evidence-based 
guidelines on hypertension in African settings.
PROSPERO registration number  CRD42018075062.

BACKGROUND
Hypertension is a major public health problem 
and affects the lives of about 1.13 billion 
people.1 The highest blood pressure (BP) 
levels shifted from high to low-income coun-
tries in South Asia and sub-Saharan Africa 
(SSA)2 with a prevalence of 57% in older 
adults in African countries.3 4 The estimated 
number of adults with raised BP in SSA rose 
from 30 million in 1975 to over 100 million in 
2016 due to population growth, ageing and 
westernisation of lifestyle.2 Hypertension is a 
leading risk factor of cardiovascular disease 
(CVD), chronic kidney disease and diabetes.1 
Studies show that black people suffer from 
more severe forms of hypertension associ-
ated with more frequent treatment failure 

Strengths and limitations of this study

	► This systematic review summarises evidence on a 
wide range of different non-pharmacological inter-
ventions, adding a comprehensive overview to the 
literature that can support physicians and health-
care policymakers in the African setting.

	► Most of the included studies were conducted in 
urban areas of few Western and Southern African 
countries leading to a lack of generalisability to 
other African regions and showing a need of future 
research in rural areas.

	► A main limitation of this systematic review occurs 
through deviations from the protocol. Due to the 
amount of search results for the initially planned 
more general scope on cardiovascular diseases, we 
decided to focus on hypertension.

	► Nevertheless, this review was limited to studies with 
the highest level of evidence to investigate the bene-
fits and harms of non-pharmacological interventions 
on blood pressure control in African patients with 
hypertension.

	► This review adds to the scope of a recently pub-
lished systematic review on the efficacy of common 
pharmacological treatment for patients with hyper-
tension in sub-Saharan Africa.
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and more severe and earlier target organ damage, all 
resulting in higher morbidity and mortality.5 6 Hyperten-
sion is a major contributor to devastating health events 
like stroke or heart failure,7–9 which can be catastrophic 
to both individuals and healthcare systems in which 
resources are scarce.

Tackling and reducing the burden of premature 
mortality due to non-communicable diseases (NCDs) 
through prevention and treatment has been a designated 
goal within the United Nations (UN) 2030 Agenda.10 
The Pan-African Society of Cardiology developed an 
algorithm including recommendations on screening, 
diagnosis and treatment to achieve 25% hypertension 
control in Africa by 2025 with a treatment target value 
of less than 140/90 mm Hg. Screening programmes are 
proposed to be carried out in healthcare facilities as well 
as public places like markets and churches. The treatment 
starts with lifestyle modifications, is intensified through 
a monotherapy and a subsequent combination of two or 
three medications in higher stages and resistant forms of 
hypertension. In some cases, the assessment of secondary 
causes by specialists is recommended.9

However, the awareness of hypertension remains rela-
tively low in many parts of Africa, hindering adequate 
screening, treatment and control to lower the long-term 
risks.11–13 Extensive counselling and education of patients 
and healthcare providers on the importance of adherence 
to medications and lifestyle modifications is necessary in 
order to improve hypertension control.14 15 Especially 
patients with multiple medications benefit from the 
support of their healthcare providers to understand the 
treatment’s purpose.16

Evidence is needed detailing regional differences in 
hypertension incidences, risk factors, and, as subject of 
this review, treatment strategies in different, transitioning 
populations on the African continent. Seeley et al recently 
published a systematic review on the efficacy of common 
pharmacological treatment for patients with hyperten-
sion in SSA.17 These interventions do not include treat-
ment strategies like lifestyle modifications (eg, nutritional 
modifications, physical activity) or educational strategies, 
which can be summarised as non-pharmacological inter-
ventions.18 The main aim of this systematic review is to 
summarise the best available evidence on the effective-
ness of non-pharmacological strategies on BP control in 
African patients with hypertension.

METHODS
A protocol of this systematic review was prospectively 
registered on PROSPERO (CRD42018075062) following 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guideline19 . We initially 
planned to include randomised controlled trials (RCTs) 
on all CVDs. Due to the high number and heterogeneity of 
eligible studies, we decided to focus this review on patients 
with hypertension as one of the main risk factors for 
other CVDs. We aim to describe all non-pharmacological 

hypertension interventions in detail in order to broaden 
the scope of the existing evidence.

Patient and public involvement
The conception of this systematic review was discussed 
in detail with members and students at the Addis Ababa 
School of Public Health in order to consider the priorities 
in the African context. Consensus was to gather evidence 
on hypertension treatment as a measure of tackling the 
burden of NCDs which is part of the UN 2030 Agenda.10 
No patients were involved.

Inclusion and exclusion criteria
We included full-text publications on RCTs20 including 
cross-over RCTs and cluster RCTs on non-pharmacological 
interventions with adult patients with hypertension in 
African countries and reported results on BP. The study 
aims were improvement of prevention, diagnoses and 
treatment of hypertension in African countries. Studies 
on primary prevention were excluded due to the high 
variety of possible participants and interventions. Inter-
national multicentre studies were included if more than 
50% of centres were set in African countries. For detailed 
inclusion criteria, see table 1.

Literature search and study selection
Two electronic databases (Medline Ovid, Central) and 
registers of ongoing and completed studies (Interna-
tional Clinical Trials Registry Platform) were searched 
to identify all relevant studies (see online supplemental 
file 1). We added a search in CINAHL to cover nursing 
interventions. The main keywords of the search strategy 
included hypertension, high blood pressure, blood 

Table 1  Inclusion and exclusion criteria

Design RCTs conducted in African countries, in 
international studies with at least 50% African 
countries

Population African adult patients in secondary and 
tertiary prevention, diagnosis and treatment of 
hypertension
Exclusion of patients with gestational diabetes, 
pre-eclampsia or eclampsia

Intervention All non-pharmacological strategies to improve 
adequate diagnoses, prevention and treatment 
of hypertension

Control 	► No intervention
	► Standard care
	► Another intervention

Outcome Blood pressure (SBP, DBP, MAP) and 
adherence to recommendations (medications 
and lifestyle changes) within longest follow-up

Publication Full-text publications according to CONSORT 
in English or German

CONSORT, Consolidated Standards of Reporting Trials; DBP, 
diastolic blood pressure; MAP, mean arterial pressure; RCTs, 
randomised controlled trials; SBP, systolic blood pressure.
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pressure control, Africa, a list of all African countries and 
randomized controlled trials. The first searches in 2017 
included all CVDs, while updated strategies were limited 
to hypertension. The last search was conducted in June 
2020. All searches were done without time frame constric-
tions. The study selection process was described in a flow 
chart according to the PRISMA statement.19 We exported 
articles retrieved from the literature search into a refer-
ence manager software (EndNote21). Duplicate refer-
ences were identified in case of congruence of authors, 
title, year, and journal and deleted.

Titles, abstracts and full texts of potentially eligible arti-
cles were independently screened by three authors (MC, 
ESK and SU). Disagreements were resolved through 
consensus.

Interventions
This systematic review compares non-pharmacological 
interventions to improve adequate diagnoses, prevention 
and treatment of patients with hypertension with stan-
dard care, no intervention or another, less intensive or 
frequent intervention (table  1). Non-pharmacological 
interventions are considered non-medication treatment 
strategies such as educational programmes for patients or 
health professionals, individualised treatment, physical 
activity or nutrition-modification strategies.18

Outcomes
The main goal of non-pharmacological interventions 
for patients with hypertension is to improve BP control 
through the implementation of recommended lifestyle 
changes, attendance to follow-up visits and interven-
tions promoting adherence to take hypertensive medica-
tions. We therefore report results on BP and adherence 
(table 1).

Data extraction and management
One author (MC or SU) extracted and a second author 
(SU or ESK) checked all information on study design and 
setting, participants, interventions and main results by 
using an assessment form in Excel. The form was espe-
cially designed for this systematic review and piloted for 
the first five studies.

We extracted information on the publication (study 
name consisting of the name of first author and year of 
the first publication of final results, registration and addi-
tional publications), study characteristics (design, country 
and region in which the study was conducted, duration, 
preplanned outcomes), participants (with inclusion/
exclusion criteria, randomised sample size, prevention 
level, grade of hypertension, mean age, baseline BP), a 
short description of the intervention and control groups, 
and the main results on BP and adherence within the 
longest follow-up periods. The grade of hypertension 
was described as mild (grade 1, 140–159/90–99 mm Hg), 
moderate (grade 2, 160–179/100–109 mm Hg) or severe 
(grade 3, ≥180/≥110 mm Hg).15 If BP was reported in 

standing and supine position, we extracted results for 
supine position.

All effect sizes were reported with their corresponding 
CIs. They were calculated either on the basis of mean and 
SD for metric outcomes or by comparing the frequen-
cies of better adherence or BP control. Positive mean 
differences (MDs) describe a positive treatment effect 
on BP with lower mean values or higher decrease in the 
intervention group. Relative risks (RRs), HRs and ORs 
compare the frequency of good adherence or BP control. 
Effect measures greater than 1 describe a better adher-
ence or BP control in the intervention group.

Quality assessment and risk of bias
Risk of bias was evaluated for all studies based on the 
Cochrane risk of bias tool.22 Two investigators (MC or 
ESK and SU) independently assessed the risk of bias in 
seven domains (sequence generation, allocation conceal-
ment, blinding of personal and participants, blinding of 
outcome assessors, incomplete outcome data, selective 
outcome reporting and other sources of bias). Risk of 
bias due to selective outcome reporting was judged as 
low, when the study protocol was available and results 
on all preplanned outcomes were reported. Incomplete 
outcome data were judged as high, when more than 10% 
of randomised participants dropped out. Other sources 
of bias were reported to be high in cases of missing sample 
size calculation, no definition of the primary endpoint or 
no reporting of baseline values.

Data synthesis
The main aim of this review is a narrative synthesis of 
studies with their participants, different types of inter-
ventions and resulting outcomes. We added a figure 
visualising the effect sizes on BP of different types of 
interventions in forest plots using RevMan.23 Due to the 
high clinical heterogeneity between included studies with 
their different settings, interventions, control groups and 
lengths of follow-up, we did not pool any results.

Treatment effects were described as statistically signif-
icant or clinically relevant. Statistically significant results 
on BP with MD over 5 mm Hg were defined as clinically 
relevant.

RESULTS
We identified a total of 5564 references from electronic 
databases and 18 references from the International Clin-
ical Trials Registry Platform. Three hundred forty articles 
were potentially eligible and full texts were assessed for 
the inclusion and exclusion criteria. Of those, 298 articles 
were excluded including 13 articles on studies to treat 
heart failure, 7 articles on coronary heart diseases and 
76 articles on pharmacotherapy for hypertension (see 
list of excluded studies in the online supplemental mate-
rial 1). Twenty-three studies (reported in 42 articles)24–66 
on non-pharmacological strategies to treat patients with 
hypertension matched the inclusion criteria and were 

https://dx.doi.org/10.1136/bmjopen-2020-048079
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included in this systematic review (figure  1 and list of 
included studies in the online supplemental material 2). 
The characteristics and main results of these studies were 
summarised in table 2.

Study characteristics
We identified 15 studies with two or more indepen-
dent parallel groups and individual randomisation of 
patients and eight cluster RCTs with randomisation of 
different observation units, such as independent villages, 
healthcare facilities or different geographical regions 
(table 2). Most of the included studies were conducted in 
Nigeria (11 studies) and South Africa (8 studies), others 
in Ghana, Kenya, Cameroon and Egypt. One of the 
studies25 25 recruited patients in three countries (South 
Africa, Nigeria and Kenya). Nine studies (39%) were at 
least partly conducted in rurally located healthcare facili-
ties (figure 2).24 27 32 34–36 52 56 64 The included studies were 
published between 1991 and 2019. Only three of the 
studies, all conducted in South Africa, were published 
before 2010.31 60 61

Participants
The total sample size ranged from 30 to 4722 participants 
with a total number of 18 153 participants (table 2). Eigh-
teen studies (78%) randomised more than 100 partici-
pants. The mean age was between 45 and 63 years. Most 
studies (n=19) included more women. Two studies to 
enhance physical activity included women (Khalid et al)63 
or men (Lamina)37 only. Mean systolic BP (SBP) at base-
line was between 128 and 175 mm Hg, mean diastolic BP 
(DBP) between 76 and 117 mm Hg. Most studies included 
patients in secondary prevention with mild to moderate 
hypertension. Three studies56 58 66 included patients with 
hypertension post-stroke.

Intervention
Studies investigated educational strategies to improve 
adherence of patients and treatment by healthcare 

professionals (16 studies), to individualise treatment 
(2 studies), and to change lifestyle via enhanced phys-
ical activity (4 studies) or modified nutrition (1 study) 
(table 2).

Educational strategies to improve adherence
Sixteen studies (17 090 participants), with follow-up 
periods from 2 weeks in a short-term feasibility study 
(Wahab et al)66 up to 18 months (Goudge et al),34 were 
published between 1991 and 2019.

The main aim of 11 studies was the improvement of 
patients’ knowledge on hypertension and adherence to 
self-monitoring of BP, recommendations on medication, 
lifestyle changes and regular attendance at healthcare 
facilities.24 27–29 36 56 58 60 61 64 66 Five studies investigated 
strategies to improve adequate treatment of patients 
with hypertension by clinicians, nurses and healthcare 
workers.32 34 35 52 62

Eight studies27 28 36 56 58 60 61 64 investigated the efficacy 
of adherence promotion via counselling and phone or 
letter-based interventions. Seven studies24 29 32 34 35 52 66 
investigated the efficacy of interventions on the basis of 
training measures with subsequent task-shifting to nurses 
or health workers for home visits and patient education. 
One study (Steyn et al)62 tested a multifaced intervention 
to implement national South African guidelines into 
primary care of patients with hypertension or diabetes. 
Another two studies investigated the efficacy of financial 
incentives as an additional health insurance coverage 
(Gyamfi et al)35 or free treatment (Labhardt et al),36 
respectively.

Nearly all studies stated improved medication adher-
ence,24 28 29 36 60 61 implementation of lifestyle recom-
mendations (Ayodapo and Olukokun, Mendis et al),27 52 
linkage to care,36 52 64 or knowledge and practical skills of 
healthcare professionals (Fairall et al, Gyamfi et al).32 35 
In only three studies,27–29 these improvements resulted in 
modest benefits on BP (table 2 and figure 3A–C). In the 
study by Ayodapo and Olukokun,27 counselling had a posi-
tive impact on lifestyle behaviour and resulted in a clini-
cally relevant decrease of mean arterial BP (−9.8 mm Hg; 
95% CI −11.5 to −8.1). Bobrow et al28 assessed the effect 
of automated treatment adherence support delivered via 
mobile phone short messages. Bolarinwa et al29 trialled 
home-based follow-up care with education and counsel-
ling of patients and modifications of environmental char-
acteristics. Both studies achieved a 12% higher BP control 
with SBP <140 mm Hg and DBP <90 mm Hg in partici-
pants of the intervention compared with the control 
groups (RR: 1.12; 95% CI 1.01 to 1.23 and 1.12; 95% CI 
1.00 to 1.25) (figure 3).

Individualised treatment strategies
Two studies (286 participants) with follow-up periods 
of 3 and 12 months were published in 2011 and 2017 
(Akintunde et al, Okeahialam et al).25 55 Both investigated 
strategies on the efficacy of an individualised therapy. 
Therapy individualisation based on the patients’ renin/

Figure 1  Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses flow chart describing the process of 
study selection.

https://dx.doi.org/10.1136/bmjopen-2020-048079
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aldosterone profile (Akintunde et al)25 resulted in more 
appropriate prescriptions and a relevant decrease of SBP 
(MD: −13.2 mm Hg; 95% CI −19.4 to −7.0) and DBP (MD: 
−5.6; 95% CI −9.4 to −1.8) in patients with uncontrolled 
hypertension. The second study (Okeahialam et al)55 
showed a higher reduction of DBP in patients using their 
anti-hypertensives at night compared with a morning 
intake (MD: −6.9 mm Hg; 95% CI −10.4 to −3.4) but 
stated no change in SBP (table 2).

Strategies with physical activity
Four studies26 37 51 63 (685 participants), published between 
2010 and 2016, investigated the BP-lowering effect of 
different aerobic training strategies over 4–12 weeks. 
Enhanced physical activities were performed two or three 
times a week and included dance training (Aweto et al, 
Maruf et al)26 51 and exercise training on an ergometer 
(Lamina)37 or treadmill (Khalid et al).63

All studies stated a clinically relevant benefit with mean 
reductions of SBP between 21 and 7.1 mm Hg and DBP 
between 10 and 1.4 mm Hg (figure  4). The highest BP 
decrease was achieved in a study on the effect of moderate 
aerobic exercise training by walking on a treadmill in 
postmenopausal women with hypertension (Khalid et 
al)63 (MD: −21 mm Hg; 95% CI −25.8 to −16.2).

Modified nutrition strategies
Charlton et al31 tested a food-based dietary strategy 
(reduced salt consumption) in 92 patients with mild to 
moderate hypertension from a low socioeconomic back-
ground, stating a clinically relevant decrease in SBP after 
2 months (MD: −6.2 mm Hg; 95% CI −11.4 to −0.9), but 
no effect on DBP (table 2).

Potential biases
The greatest restriction of study quality was a high risk 
of bias in the blinding of staff and study participants in 
19 studies. Especially educational strategies were not 
examined in double-blinded studies, however three of 
these studies34 56 58 reported a quality assurance against 
detection bias with blinded measurement of BP. Two 
studies on physical activity enhancement in comparison 
with usual care (Lamina, Maruf et al)37 51 were described 
as double blinded without reporting further details. 
Only the study on modified nutrition (Charlton et al)31 
adequately reported detailed methods to ensure blinding 
of participants and fieldworkers. Another frequent 
problem was incomplete outcome data in 14 studies with 
loss to follow-up of over 10% of randomised participants 
or per-protocol analyses. Selective reporting was checked 
in all 13 studies with a published protocol. Of those, five 
studies29 35 36 51 56 did not report all preplanned outcomes. 

Figure 2  Spatial distribution of countries in which 
randomised studies were conducted.

Figure 3  Results of educational strategies to improve 
adherence (3a Results on systolic blood pressure; 3b Results 
on diastolic blood pressure; 3c Results on blood pressure 
control)

Figure 4  Results of strategies to enhance physical activity 
(4a Results on systolic blood pressure; 4b Results on 
diastolic blood pressure).
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Problems concerning randomisation were identified in 
three studies with a non-random component in sequence 
generation or allocation concealment.25 37 52 Other sources 
of bias include missing sample size calculations, reporting 
of intermediate results only and relevant differences at 
baseline in nine studies (table 3, figure 5).24–26 29 51 55 63 64 66

DISCUSSION
This systematic review describes interventions and treat-
ment effects of 23 studies with a total of 18 153 partici-
pants with hypertension from six African countries. Most 
of the studies investigated successful low-cost concepts 
to improve BP control through improved adherence to 
medical treatment and lifestyle changes.

While lower-income and middle-income countries’ 
CVD mortality remained unchanged over the last decades, 
high-income countries have reduced the CVD mortality 
by more than 50% since 1990,67 largely by using country-
specific guidelines, evidence-based policy interventions 
to reduce risk factor levels, strengthening the health 
system at the primary care level and improving acute care 
with attention to early initiation of treatment. However, 
policies to reduce population-wide risk factors of hyper-
tension have not been widely adopted in low-income and 
middle-income countries.68

Pharmacotherapy with the well-established anti-
hypertensive medications is the mainstay of hypertension 
management.15 69 Nevertheless, treatment recommenda-
tions on adherence to medication and changed lifestyle 
habits are often only incompletely applied in practice.70–72 
Patients are frequently unwilling to take drugs due to 
possible side effects. They may benefit from adequate 
knowledge as well as a higher motivation to take their 
prescribed medications and to implement sustainable 
lifestyle changes.73–75 Despite the frequent lack of acute 
symptoms, uncontrolled BP may result in severe long-
term outcome and increased mortality. The risk increases 
in cases of inadequate treatment and low patient adher-
ence as well as inconsistent follow-up on BP control.7 
Therefore, all strategies with the aim to increase knowl-
edge, awareness and adherence are essential to lowering 
BP levels and improving the prognoses of patients.69 76 
Due to the short-term follow-up, no study reported long-
term outcomes on mortality, and we interpreted available 
results on BP changes and treatment adherence.

Several strategies to improve health-related behaviour 
concerning hypertension with convincing results were 
examined. We identified eight studies that investigated 
the efficacy of phone or letter-based interventions (eg, via 
short message service) to improve knowledge on hyper-
tension, with adherence support or reminder letters for 
follow-up.27 28 36 56 58 60 61 64 All these studies showed strong 
effects of the intervention concerning self-reported 
behavioural changes, but only two of these studies showed 
improved BP during follow-up (Ayodapo and Olukokun, 
Bobrow et al).27 28 Three studies29 35 52 reported improved 
adherence and two of those a decreased BP level through 

nurse-led interventions (Bolarinwa et al, Mendis et al).29 52 
These studies demonstrated the efficacy of task-shifting 
interventions in a low-resource setting. Furthermore, low-
cost interventions suited to the environment, including 
financial incentives for adherent patients with minimal 
additional resources, can significantly improve the adher-
ence of patients (Labhardt et al)36 and thus potentially 
influence BP control.

Even though cost-effective interventions are globally 
available, there are major gaps in their implementation, 
particularly in limited-resource settings.68 Two large multi-
level studies that combined phone or letter-based inter-
ventions with task-shifting to nurses or health workers 
were not successful in achieving a relevant improve-
ment in adherence and BP control (Fairall et al, Goudge 
et al).32 34 On the other hand, no harm was observed 
after the expansion of the nurses’ roles (Fairall et al).32 
Thus, the intervention might be a practical and accept-
able tool to expand the scope of non-physician clini-
cians into primary care of patients with common NCDs. 
There is a generally good access to essential medications 
in four countries where the included studies have been 
conducted (South Africa, Egypt, Kenya and Ghana). The 
access is not as widespread in Cameroon and Nigeria.77 
Nevertheless, one study conducted in rural parts of South 
Africa between 2014 and 2015 (Goudge et al)34 reported 
insufficient or unavailable equipment and medication 
shortage. Moreover, increasing numbers of patients with 
NCD require an adequate number of nursing personnel 
as well as healthcare facilities. Similar factors contributed 
to the poor results of the implementation of national 
guidelines in resource-scarce primary healthcare settings 
in South Africa,62 which did not show improved outcomes 
in patients with hypertension and diabetes. In studies 
with follow-up-periods of less than 1 year, the time frame 
might have been too short to reach a clinically relevant 
BP control through improved knowledge and aware-
ness, since lifestyle changes are oftentimes challenging 
and should be applied over a long time.24 61 66 Gener-
ally, the results of the systematic review are consistent 
with existing evidence on the importance of long-acting 
patient-centred interventions. Unfortunately, these inter-
ventions do not reach all patients and often, a full benefit 
of medical treatment on clinically important outcomes 
cannot be achieved.78

Most studies in this review included participants in 
secondary prevention with mild to moderate hyperten-
sion. In contrast, observational studies and conclusions 
from a systematic review on pharmacological treatment 
generally concerned participants with higher grades of 
hypertension.5 7 79 Interventions for patients with severe 
or uncontrolled hypertension and potentially target-
organ damage are under-represented. Interventions for 
high-risk patients are especially necessary due to the 
high frequency of late first diagnosis7 and high preva-
lence of severe forms of hypertension at an early age in 
African patients.6 A multicentre study on patients with 
uncontrolled hypertension in clinics in Nigeria, Kenya 
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Table 3  Risk of bias assessment

Study
Sequence 
generation

Allocation 
concealment

Blinding of

Incomplete 
outcome data

Selective 
reporting

Other 
sources

Personnel/
participants

Outcome 
assessors

Educational strategies

Adeyemo et 
al24 ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Ayodapo and 
Olukokun27 ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Bobrow et al28

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Bolarinwa et 
al29 ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Fairall et al32

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Goudge et al34

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Gyamfi et al35

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Labhardt et 
al36 ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Mendis et al52

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Owolabi et al56

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Sarfo et al58

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Saunders et 
al60 ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Stewart et al61

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Steyn et al62

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Vedanthan et 
al64 ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Wahab et al66

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Standardised treatment

Akintunde et 
al25 ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Okeahialam et 
al55 ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Physical activity

Aweto et al26

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Lamina37

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Maruf et al51

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Khalid et al63

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

Modified nutrition

Charlton et al31

‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍ ‍

‍ ‍:  low; ﻿‍ ‍:  unclear; ﻿‍ ‍: high risk of bias.
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and South Africa stated the efficacy of an individualised 
therapy based on phenotyping with plasma renin and 
aldosterone to improve BP control (Akintunde et al).25 
The researchers suggest testing this approach in African 
Americans and patients of any race with therapy-resistant 
hypertension. Three studies56 58 66 investigated the imple-
mentation of multilevel approaches including educa-
tional, telephone-based, nurse-led, self-management 
supporting interventions, as well as BP monitoring for 
stroke survivors. These studies were not successful in 
sufficiently improving BP control, possibly due to short 
follow-up periods.

Regarding the different grades of hypertension, low-risk 
patients with grade 1 hypertension benefit from lifestyle 
modifications including regular physical activity, sodium 
restriction, weight reduction, smoking cessation, moder-
ation of alcohol consumption and other dietary changes. 
These are recommended as initial strategies to reduce BP 
levels in order to prevent or delay the use of pharmaco-
therapy.14 15 Nevertheless, even for patients with higher 
grades of hypertension, lifestyle modifications remain 
important in addition to pharmacotherapy.14 15 69 80 The 
clinically accepted relevant BP-lowering effect of medium-
intensity to high-intensity physical activity as a single or 
additive treatment for hypertension81 was demonstrated 
in four of the included studies.26 37 51 63 Only one study 
from South Africa investigated the effect of a modified 
nutrition strategy (reduction of salt intake) and stated 
a clinically relevant effect on SBP (Charlton et al).31 To 
the authors’ knowledge, no randomised study investi-
gated the efficacy of other recommended lifestyle inter-
ventions, like smoking cessation or weight reduction, in 
patients with hypertension in an African country.

Strengths and limitations of this review
We were able to generate evidence on a wide range of 
different non-pharmacological interventions, adding a 
comprehensive overview to the literature that can support 
physicians and healthcare policymakers in the African 
setting.

A main limitation occurs through deviations from the 
protocol. We planned a comprehensive summary of all 

RCTs to prevent, diagnose and treat patients with CVDs 
in African countries. Due to a high number of eligible 
studies in the first systematic search, we decided to focus 
on published studies on hypertension. We therefore had 
to change the preplanned outcomes and instead focus on 
BP and additionally describe results on medication adher-
ence and lifestyle changes. The preplanned outcomes 
mortality, New York Heart Association (NYHA) classifi-
cation and hospital admission were dropped. Due to the 
recently published systematic review by Seeley et al,17 this 
publication describes non-pharmacological strategies. 
The complete results, including pharmacological inter-
ventions, were summarised in a doctoral thesis paper.82

Nevertheless, this review was limited to studies with the 
highest level of evidence to investigate the benefits and 
harms of non-pharmacological interventions for hyper-
tension. The randomised allocation ensures the compara-
bility of participants across intervention groups. However, 
the unfeasibility of double blinding might restrict the 
internal validity of results.

The external validity might be limited by our restric-
tion to studies published in the English language and the 
disproportionally high number of studies conducted in 
urban areas in some Western and Southern African coun-
tries. According to the UN, there are currently 54 African 
countries. RCTs have been conducted in only six of those 
countries. Inhabitants of these countries (approximately 
480 million) represent only a fraction of the African 
population of about 1.34 billion.83 Especially Central and 
Northern Africa were under-represented. There are high 
levels of diversity within and between African popula-
tions. Subpopulations with genetic variants are living in 
geographically distant areas with specific local lifestyle or 
environmental conditions, which may be associated with a 
susceptibility to specific NCDs.84 Therefore, it is uncertain 
whether our results can be extrapolated to patients living 
in other areas than those studied. A significant amount 
of the African population lives in rural areas while the 
majority of studies were conducted in urban settings. 
However, it is crucial to make health service available as 
close as possible to the population in order to achieve 
the most comprehensive care. Thus, research on non-
pharmacological interventions such as educational strat-
egies to improve adherence and lifestyle modification 
should be expanded across all parts of Africa. Research 
must be conducted especially in rural areas to ensure a 
higher generalisability, quality of services and resulting 
improvement of the African people’s health.

CONCLUSION
This systematic review shows that even though hyper-
tension is a critical health problem, there are still few 
randomised studies on non-pharmacological treatment of 
hypertension conducted on the African continent. Avail-
able studies do not represent all Africans since they were 
conducted in only six countries, many in urban settings 
only. It is advisable to plan and implement studies on 

Figure 5  Summary of risk of bias.
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patients with hypertension and healthcare professionals 
in rural areas as well as Northern and Central African 
countries.

An improvement in the prognosis of patients with high 
BP in Africa requires the implementation of practical 
and effective solutions to diagnose, treat and control 
hypertension in specific settings.9 The identified studies 
describe diverse approaches tested in African countries 
that may be used to generate local African evidence-
based guidelines on hypertension treatment. Especially 
trialled physical activity interventions and individualised 
treatment strategies show clinically relevant BP changes. 
Educational strategies for patients and medical personnel 
show mixed results and offer a comprehensive insight into 
trialled approaches as well as a basis for future research 
opportunities. This review summarises miscellaneous 
low-cost interventions including task-shifting, education 
individualised treatment and lifestyle modifications to 
improve BP control.
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