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Abstract

Background: Multiple studies have reported a high burden of hypertension in sub-Saharan 

Africa (SSA), but none have examined early-stage hypertension. We examined contemporary 

prevalence of diagnosed, treated, and controlled stage I (130–139/80–89 mmHg) and II (≥140/90 

mmHg) hypertension in the general population of SSA.

Methods: We analyzed World Health Organization STEPwise Approach to Non-Communicable 

Disease Risk Factor Surveillance surveys from 17 SSA countries including 85,371 respondents 

representing 85 million individuals from 2010–2017. We extracted demographic variables, blood 

pressure, self-reported hypertension diagnosis/awareness, and treatment to estimate prevalence of 

stage I and II hypertension and treatment by country. We examined diagnosis and treatment trends 

by national sociodemographic index (SDI), a marker of development.

Results: Stage I hypertension prevalence (regardless of diagnosis/treatment) was ≥25% in 13 

of 17 countries, highest in Sudan (35.3% [95% CI 33.7 – 37.0]), and lowest in Eritrea (20.2% 

[18.8–21.6]). Combined stages I and II hypertension prevalence was >50% in 13 countries; <20% 

were diagnosed in every country. Treatment among those diagnosed ranged from 26–63%, and 

control (<140/90 mmHg) from 4–17%. In 8 of 9 countries reporting on behavioral interventions 

(e.g., salt reduction, weight loss, exercise, smoking cessation), <60% of diagnosed individuals 
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received counseling. Rates of diagnosis, but not treatment, were positively associated with SDI 

(p = 0.008), though there was substantial variation between countries even at similar levels of 

development.

Conclusion: Hypertension is common in SSA, but rates of diagnosis, treatment, and control 

markedly low. There is a large population with early-stage hypertension that may benefit from 

behavioral counseling to prevent progression. Our analyses suggest that success in population 

hypertension care may be achieved independently of socioeconomic development, highlighting a 

need for policymakers to identify best practices in those countries that outperform similar or more 

developed countries.

Keywords

Blood pressure; prevalence; hypertension; noncommunicable diseases; developing countries; sub-
Saharan Africa; risk factors

Introduction

Hypertension, a major risk factor for cardiovascular disease (CVD), is increasingly prevalent 

globally, particularly in Sub-Saharan Africa (1). However, contemporary prevalence of 

early-stage hypertension has not previously been described in Sub-Saharan African 

countries. This is especially significant given the recommendations for preventative 

behavioral modifications in people living with stage I hypertension (blood pressure [BP] 

130–139/80–89 mmHg), and the role of cost-effective pharmacotherapies for management 

of stage II hypertension (BP ≥140/90 mmHg) (2). Hypertension interventions in resource-

limited settings must account for lack of access to laboratory monitoring that is requisite 

with certain antihypertensive agents; thus, there is a role for lifestyle-based counseling 

among those with early-stage hypertension to safely prevent progression.

To date, studies of hypertension in Sub-Saharan Africa have focused on a diagnostic and 

treatment threshold of ≥140/90 mmHg, despite the documented risk of downstream CVD 

at levels even lower than stage I (3, 4). Indeed, clinical trials and meta-analyses conducted 

in mostly high-income countries have demonstrated a significant reduction in cardiovascular 

events and all-cause mortality among those who were treated to a lower blood pressure 

target (5, 6). Although pharmacotherapy is not necessarily indicated for stage I hypertension, 

this represents a population that would benefit from behavioral and lifestyle counseling 

interventions, which could be delivered at relatively low cost in resource-limited settings. A 

health systems approach to designing effective population-based hypertension interventions 

requires knowledge of the burden at various diagnostic thresholds, treatment coverage, and 

control.

In this study, we examine contemporary survey data collected via the standardized 

WHO STEPwise Approach to Noncommunicable Disease (NCD) Risk Factor Surveillance 

(STEPS) survey instrument in multiple countries across Sub-Saharan Africa over the last 

decade. We apply guideline-directed diagnostic thresholds to describe the burden and 

severity of hypertension, its treatment, and intensity of treatment across these countries, 
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and compare between-country performance in these domains based upon socioeconomic 

development indices.

Methods

Study design, data sources, and population

Because of the sensitive nature of the survey data used in this study, requests to access the 

dataset from qualified researchers trained in human subject confidentiality protocols may be 

sent to The World Health Organization (WHO)’s STEPwise Approach to Noncommunicable 

Disease (NCD) Risk Factor Surveillance (STEPS) Microdata Repository (7). The STEPS 

survey instrument is made freely available by the WHO, but is implemented voluntarily by 

individual countries and ministries of health for their health surveillance systems. It applies 

a weighted household survey sampling method to ensure population-representative results 

and employs a standardized instrument that includes a uniform protocol for measuring blood 

pressure, among other anthropometric and questionnaire modules. All WHO STEPS surveys 

are expected to adhere to this standard protocol, as was true for all countries in our sample, 

unless otherwise stated in the accompanying individual survey documentation (7). Available 

surveys performed in 2010 or later in sub-Saharan Africa, and data for which could be 

accessed through the WHO NCD Microdata Repository, were included in our study. Our 

final survey sample included 85,371 respondents in 17 Sub-Saharan African countries from 

2010 to 2017 representing a population of 85 million individuals (characteristics in Table 

S1, Supplement). Our sample included 9 low-income (Central African Republic, Eritrea, 

The Gambia, Liberia, Malawi, Rwanda, Sudan, Togo, Uganda), 6 lower-middle-income 

(Benin, Comoros, Kenya, Lesotho, Eswatini, Tanzania, Zambia), and one upper-middle-

income country (Botswana) based on the World Bank classification (8–23). To increase 

our sample size and the number of represented countries from different African regions, 

we also included three subnational samples that met our inclusion criteria (Bangui and 

Ombella M’Poko, Central African Republic; Zanzibar, Tanzania) (24–26). A geographic 

map of all countries in our sample can be found in Figure S1 (Supplement). We followed 

the Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER). The 

University of Washington Institutional Review Board approved the study.

Data extraction and harmonization

Analyses were carried out in RStudio version 1.4.1103 (R Foundation). We extracted 

variables of interest including age, sex, reported history of hypertension and/or hypertension 

pharmacotherapy and lifestyle counseling, blood pressure measurements, survey weights and 

sampling information provided for each country (primary sampling unit, stratum, cluster). 

Hypertension diagnosis/awareness was determined by whether individuals reported a prior 

diagnosis, receiving lifestyle advice for blood pressure, taking antihypertensive medications, 

seeing a traditional healer, or taking traditional remedies for hypertension; we use the terms 

“diagnosis” and “awareness” interchangeably throughout this paper. Only individuals who 

reported taking hypertension pharmacotherapy were designated as being treated. For each 

individual, we calculated systolic (SBP) and diastolic blood pressure (DBP) as the mean of 

the latter 2 of 3 measurements. Individuals were classified as controlled on treatment if they 
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reported being on pharmacotherapy and had a measured blood pressure lower than one of 

two chosen thresholds.

Definitions

We defined stage I and II hypertension in accordance with the 2017 ACC/AHA 

Hypertension Guidelines (2). SBP 130–139 and/or DBP 80–89 mmHg was classified 

as stage I, while SBP ≥140 or DBP ≥ 90 mmHg constituted stage II hypertension. 

Isolated diastolic hypertension was designated at two different thresholds as SBP <130 

and DBP 80–89 mmHg, or SBP <140 and DBP ≥90 mmHg. We defined controlled 

hypertension as individuals who were on pharmacotherapy for diagnosed hypertension and 

had a mean blood pressure below <130/80 (tight threshold) or 130–139/80–89 mmHg 

(liberal threshold). To determine the extent to which countries were diagnosing and 

delivering antihypertensive treatment, we assigned all individuals with hypertension to 

one of five mutually exclusive categories: undiagnosed, diagnosed but untreated, treated 

but uncontrolled, treated/controlled to a liberal threshold (BP 130–139/80–89), and treated/

controlled to a tight threshold (BP <130/80).

Economic and development indices

To examine relationships between population-level hypertension screening and treatment 

and markers of development, we used gross domestic product per capita (GDP) in base 2010 

US dollars and sociodemographic index (SDI) from the Global Burden of Disease (GBD) 

study. SDI, developed by GBD researchers, was constructed as a composite indicator of 

development status, and includes total fertility rate under age 25, mean education for those 

15 and older, and lag distributed income per capita. SDI, measured on a scale of 0 to 1 with 

higher values indicating higher development, has been shown to be correlated with positive 

health outcomes (27). We used values of these indices corresponding to the country-year of 

each respective STEPS survey.

Statistical analyses

Using the survey and srvyr packages in RStudio version 3.6.0 (R Foundation), we estimated 

the prevalence of undiagnosed, diagnosed/aware, treated, and controlled hypertension for 

each country and subnational location in our sample, applying sampling weights included 

with each country’s dataset. We estimated both overall and age-sex-specific prevalence, as 

well as 95% confidence intervals using the likelihood ratio method. Missing blood pressure 

measurements represented <5% of the sample in all countries and were omitted for the 

relevant analyses. For a subset of the countries in our sample, individuals were asked 

whether they had received lifestyle/behavioral counseling for hypertension (salt reduction, 

weight loss, exercise, smoking cessation); in these countries, we calculated the proportion 

of those diagnosed who had received this counseling. To examine trends in country-level 

prevalence across levels of development indices, we fit univariable linear regression models 

with diagnosed, treated, and controlled hypertension as outcomes and GDP or SDI as the 

independent variable and generated Wald p-values; p <0.05 was considered significant.
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Results

Hypertension prevalence.

Hypertension prevalence based on measured blood pressure (regardless of diagnosis or 

treatment status) is summarized in Table 1. Stage I hypertension was highly prevalent in 

all countries in our sample, ranging from 20.2% (95% CI 18.8 – 21.6) in Eritrea to 35.3% 

(33.7 – 37) in Sudan. Stage II hypertension was more variable, with the lowest prevalence 

again in Eritrea at 13.5% (12.3 – 14.8) and highest in the Central African Republic’s Bangui 

subnational sample at 33% (30.2 – 35.8). The prevalence of isolated diastolic hypertension 

at a lower threshold (DBP 80–89 mmHg) was extremely variable, ranging from 7% (5.7 

– 8.3) in Zanzibar (Tanzania subnational sample) to 22.9% (21.5 – 24.2) in Sudan. By 

contrast, the prevalence of isolated diastolic hypertension at a higher threshold (DBP ≥90 

mmHg) was over 10% for only three countries (Central African Republic – Bangui, Lesotho, 

Sudan) and was as low as 2.5% (2 – 3.1) in Eritrea.

Hypertension diagnosis, treatment, and control.

Figure 1 summarizes population-level prevalence of undiagnosed (stage I or higher), 

diagnosed/aware (based on self-report), treated and controlled hypertension. In every 

country in our sample, less than 40% of hypertension was diagnosed, and overall, one half 

or less of diagnosed hypertension was treated. The prevalence of controlled hypertension 

was even lower; less than 10% of diagnosed hypertension was treated to BP <140/90 in 

every country. However, among those with diagnosed hypertension on treatment, a higher 

proportion of individuals had their BP controlled to a tighter threshold (BP <130/80) than 

to a liberal threshold (BP 130–139/80–89) in nearly every country. Sudan had the highest 

prevalence of undiagnosed stage I or higher hypertension (58.5% [56.7 – 60.3]), while 

Eritrea had the lowest (28.7% [26.8 – 30.7]). Values can be found in Table S2 (Supplement).

Age- and sex-specific patterns.

In every country, overall hypertension prevalence was higher at older ages, as was diagnosis/

awareness in most countries (Figure 2). However, overall hypertension (both diagnosed 

based on self-report and undiagnosed stage I or II based on measured blood pressure) 

was more prevalent among younger men compared with younger women in several 

countries; prevalence was similar by sex among older age groups. In many countries, 

including Eswatini, Zambia, Botswana, Tanzania, Kenya, and the Central African Republic, 

hypertension diagnosis/awareness was higher among females compared with males across 

all age groups.

Behavioral/lifestyle intervention counseling.

Table 2 summarizes the prevalence of hypertension diagnosis/awareness, as well as the 

proportion of those aware who reported receiving lifestyle counseling in a subset of 

countries that reported this data. Among the behavioral interventions, salt reduction was 

advised to over half of those with diagnosed hypertension in all but four countries. In 

most countries, both weight loss and exercise were advised to over 20% of those with 

hypertension, while the proportion of those advised to quit smoking was comparatively low. 
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The subnational sample in Central African Republic – Ombella M’Poko had the highest 

rates of lifestyle and behavioral counseling, with 78.2% (73.5 – 82.9) advised on salt 

reduction, 58.1% (44.1 – 72.1) on weight loss, 55.5% (45.3 – 65.7) on exercise, and 47.5% 

(37.1 – 57.9) on smoking cessation. Of note, these estimates were markedly higher than the 

other subnational sample from the Central African Republic (Bangui), despite both locations 

having comparable prevalence of the other hypertension outcomes.

Trends by developmental indices.

Figure 3 summarizes proportion of diagnosed, treated, and controlled hypertension by SDI. 

In our analysis, increasing SDI was associated only with higher levels of hypertension 

diagnosis/awareness (p = 0.008), but not with the other hypertension outcomes (treatment, 

control). Among outlier countries, we noted that Rwanda was underperforming in 

hypertension diagnosis compared to developmental peers but was markedly overperforming 

in terms of control on treatment. Botswana, which had the highest SDI, had the highest 

levels of hypertension diagnosis, but performed similarly to the other countries in treatment 

and control. We also examined trends by GDP per capita, but the interpretation of these 

results was limited by the relative income homogeneity of our sample; the trends appeared 

to be primarily driven by Eswatini and Botswana, both of which had much higher GDP than 

the remaining countries (Figure S2).

Discussion

In our study, we noted that high levels of systolic and diastolic blood pressure are common 

across Sub-Saharan Africa, but diagnosis and treatment rates remain relatively low, even 

among countries at higher levels of socioeconomic development. Additionally, our analysis 

of elements in the population-level hypertension care cascade (diagnosis, treatment, control) 

demonstrated that higher national development is associated with high levels of diagnosis, 

but not treatment. This contrasts with other studies that include middle-income countries, 

which demonstrate greater success in all steps of hypertension care in locations with higher 

GDP per capita (28). However, such trends in the latter stages of the hypertension care 

cascade may have been difficult to distinguish in our sample given the relative income 

homogeneity (Figure S2). More broadly, that development did not predict success in all 

stages of the hypertension care cascade merits careful consideration. The unique pattern of 

outliers in our study – that is, countries that underperformed in diagnosis but excelled at 

control, and vice versa – suggest that existing measures of development may not capture 

different effects on individual components of the hypertension care cascade. Rwanda, 

for example, despite having among the lowest SDI, underperformed compared to peer 

countries in hypertension diagnosis, but markedly overperformed in control. This suggests 

that population-based screening interventions are failing to identify hypertensive individuals, 

but that those who are diagnosed are retained in follow-up care. A 2017 study of 6 sites 

in 4 African countries that did not include Rwanda also noted significant variation in 

awareness and control of hypertension across sites, especially in South Africa, where some 

sites were more likely to have higher levels of control, suggesting better retention in care 

in those settings (29). Rwanda’s health system has a community-based insurance program 

that subsidizes medication costs for patients, and also allocates newly graduated physicians 
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to rural district hospitals that may offset rural-urban disparities in care (30). These features 

of the Rwandan health system may explain the relative overperformance in hypertension 

control compared to peer countries. As another example, the Central African Republic 

(CAF) subnational locations had among the lowest levels of development. However, CAF 

– Ombella M’Poko outperformed Botswana, which had the highest SDI, in treatment, 

and performed similarly in terms of control. Ombella M’Poko also had the highest levels 

of lifestyle counseling delivered, a low-cost, effective intervention when delivered widely 

among those diagnosed, which may partially explain the ability to “catch up” to countries 

at higher levels of development. Although these findings must be interpreted with caution 

given the potential for systematic bias in survey implementation across different locations, 

they may suggest that success in the latter stages of the hypertension care cascade can 

be achieved independently of socioeconomic development or robust health infrastructure. 

Put differently, as Sub-Saharan Africa develops, there is a possibility that success in 

comprehensive hypertension management may lag in many countries. This highlights a 

need for new research to identify, using both quantitative and qualitative methods, those 

best practices in lower-development countries that allow them to outperform countries with 

similar or even higher development.

Multiple studies of individual countries and meta-analyses in Sub-Saharan Africa have 

estimated a high prevalence of stage II hypertension and low levels of treatment and 

control (31–36). However, ours is the first analysis in the region that also demonstrates 

prevalence of stage I hypertension in many countries that equals or exceeds that of 

stage II hypertension, the latter of which is currently the threshold for pharmacotherapy 

recommended by the International Society of Hypertension 2020 Global Guidelines (37). 

While most of the surveys in our sample were conducted before widespread uptake of 

the lower-threshold definition of stage I hypertension, and therefore those who had stage I 

hypertension may not have been diagnosed based on country guidelines, we newly describe 

the high burden of hypertension in Africa at lower thresholds that have been correlated 

with poor cardiovascular outcomes (3, 4). This represents a population of individuals 

who should receive targeted screening and counseling interventions to prevent progression 

to stage II hypertension, and some of whom may be at enough cardiovascular risk to 

warrant adjunctive pharmacotherapy based on the 2017 ACC/AHA guidelines (2). This is 

particularly relevant in Sub-Saharan Africa, as studies across racial and ethnic groups have 

found that hypertension among individuals of African descent can be associated with more 

florid complications and may be more difficult to treat (38). The cornerstone of management 

for stage I hypertension is behavioral and lifestyle modification to prevent progression (2). 

Indeed, in a prospective study of normotensive (BP ≤120/70 mmHg) individuals in South 

Africa, nearly a quarter developed stage II hypertension, and behavioral and lifestyle risks 

predicted progression (39). In Sudan, which had the highest prevalence of overall and 

isolated diastolic hypertension in our study, a separate analysis of this same STEPS survey 

noted that sugar consumption was a key risk factor for hypertension in Sudanese individuals 

(40). Sugar intake has been associated with significant increases of >5 mmHg in both 

systolic and diastolic blood pressure (41). Sudan is home to the Kenana Sugar Company, 

the world’s largest producer of white sugar (42); in addition, the Food and Agriculture 

Organization of the United Nations estimated that sugar was the second highest source 
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of dietary energy consumption in the country in 2009 (43). While the high prevalence 

of hypertension in Sudan is likely multifactorial, the literature suggests that dietary and 

behavioral risks may play a key role. Despite this, in nearly all countries in our study, 

one half or less of those with diagnosed hypertension reported having received lifestyle 

counseling. Smoking cessation was the least-delivered counseling intervention, though this 

may potentially be due to relatively low smoking prevalence in those populations. Given 

that intensive pharmacologic treatment leads to more complications, in settings with limited 

access to monitoring (e.g., renal function, potassium), behavioral counseling implemented at 

earlier diagnostic thresholds may prove a safe adjunct to prevent hypertension progression 

(44).

In contrast to our findings in Sudan, Eritrea was the country in our sample with the lowest 

overall prevalence of hypertension and lowest population mean values for systolic and 

diastolic blood pressure. As few large comparative studies have examined the relatively 

better performance of Eritrea compared with other African countries, few objective data are 

available on potential drivers of these differences. However, a qualitative study in Eritrea 

identified individual knowledge about hypertension, family support, dedication of healthcare 

professionals, and free supply of antihypertensive medication through initiatives by the 

Eritrean Ministry of Health as facilitators of successful personal hypertension management 

(45). While Eritrea’s comparatively low population-level blood pressure may reflect both 

biological factors and health system measures, further mixed-methods studies are needed to 

identify opportunities for other countries to adapt successful management models.

The high prevalence of undiagnosed stage I and II hypertension indicates a critical 

need to integrate screening strategies into the current non-communicable disease (NCD) 

service framework; unfortunately, a 2020 analysis of 47 countries in the WHO African 

Region indicate that many fall short of the recommended targets for incorporating NCD 

management into existing primary health care systems (46). This highlights a need to 

transition from vertical disease- or condition-oriented health delivery programs (e.g., aimed 

at HIV or prenatal care) to horizontal programs that holistically address individual and 

population health needs by leveraging existing infrastructure (47). Specifically, examples 

of integrated care for the HIV population that also address cardiovascular and metabolic 

risk factors could be adapted for the general population (48), while other populations 

that are more likely to seek regular care, such as pregnant women, could be screened 

for hypertension during their routine visits . The latter is particularly relevant, as a recent 

meta-analysis suggests that hypertensive disorders of pregnancy, which are associated with 

significant peripartum and long-term complications, are present in as much as 10% of 

women in Africa (49).

In line with prior studies, we also observed that hypertension was markedly underdiagnosed 

in younger individuals, and particularly among young men, in many Sub-Saharan African 

countries, but that older individuals and women were more likely to be diagnosed/aware 

(50). This likely reflects demographic differences in health care utilization in many low- 

and middle-income countries. In a South African study, younger individuals were less likely 

to seek routine preventive care, and females were significantly more likely to seek health 

care compared with males; younger females are also more likely to interface with the health 
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care system via antenatal care, during which most women undergo blood pressure screening 

(51). Although diagnosed and undiagnosed stage I or II hypertension was more prevalent 

among older age groups in our study, prevalence among the youngest still exceeded 25% for 

nearly every country in our sample for both sexes. This emphasizes the need to also develop 

population-based screening protocols tailored toward younger age groups.

The prevalence of isolated diastolic hypertension has not been previously described in 

Sub-Saharan Africa. Although we noted a relatively high prevalence of mild isolated 

diastolic hypertension (80–89 mmHg) in some countries, a 2017 study in the US did 

not find this degree of diastolic hypertension to be associated with an increased risk 

of cardiovascular or kidney disease (52). However, a much longer longitudinal study of 

younger individuals noted that even mild isolated diastolic hypertension (80–89 mmHg) was 

associated with a significantly increased risk of incident cardiovascular events (53). Isolated 

diastolic hypertension at the higher threshold (≥90 mmHg), which has been associated with 

incident CVD events, had a relatively low prevalence across most countries in our study. 

Further prospective studies are needed to understand the implications of isolated diastolic 

hypertension at various thresholds and for different settings.

Strengths and limitations.

This represents a novel up-to-date multi-country analysis of early-stage hypertension from 

Sub-Saharan Africa, incorporating different diagnostic thresholds from both the ACC/AHA 

and the World Hypertension Guidelines (2, 37). Our results are in line with previously 

published estimates of stage II hypertension prevalence in the region, and we newly report 

on stage I hypertension (31–36). The household survey methodology and the sample 

weights applied to estimate prevalence allow for between-country comparisons and mitigate 

selection bias in populations that could account for trends in the age- and sex-specific 

analyses.

Despite the standardized survey instrument and collection of biometric data, there may 

have been differences in how questions were phrased or translated into local languages 

and, in particular, how blood pressure was measured, including variation in equipment 

across locations. Although the standard STEPS methodology advises measuring blood 

pressure after the respondent has sat quietly for 15 minutes with legs uncrossed and an 

empty bladder, consistently implementing all these steps is often challenging even in highly 

resourced settings. Fluctuations in blood pressure due to such non-sampling error may have 

led to artificially elevated measurements, and thus overestimated the burden of undiagnosed 

hypertension; if these effects were not uniform across locations, they could also account for 

the variation in our estimates between countries.

Additionally, surveys may have been systematically biased in some locations due to 

variation in the demographic composition of certain samples with respect to variables not 

used to explicitly define the sampling strata. The WHO STEPS instruments generally adjust 

for age and sex in both population and nonresponse weights, but sampling bias could be 

introduced due to nonrepresentative levels of income, health care access (e.g., urban vs. 

rural location), or education, all of which may be associated with hypertension outcomes. 

These issues raise important questions about appraising the validity and improving the 
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robustness of population-based surveillance instruments. Nevertheless, NCD survey data and 

cross-country comparisons remain an important tool for health policymakers in data-sparse, 

resource-limited settings.

In addition to potential sources of bias in the survey instrument, our analysis does not 

account for the year in which the surveys were conducted, which could introduce an 

additional source of variation in results across countries. Of note, some countries have 

adopted national hypertension guidelines since the year the last survey was conducted (e.g., 

Zambia, which established their first national hypertension treatment guideline in 2019;) 

(54, 55). Given that we did not have access to repeated surveys in the same country in this 

sample, however, we are not able to definitively identify what effect this may have had on 

the results. Future work should focus on comparing within-country changes in hypertension 

care over time across sub-Saharan Africa.

Conclusions

In this household survey analysis of 17 African countries, we found that early-stage 

hypertension is common, with overall low rates of diagnosis and treatment on a population 

level regardless of the socioeconomic development of the countries in our sample. In much 

of Sub-Saharan Africa, where hypertension is highly prevalent but access to treatment and 

monitoring is limited, behavioral counseling interventions for the large population with 

early-stage hypertension may prove cost-effective, safe, and scalable strategies to prevent 

progression. Despite hypertension diagnosis improving with level of national development 

on average, we observed higher rates of diagnosis and treatment in some very low resource 

settings, suggesting opportunities to identify best practices from these higher-performing 

regions. Although health system infrastructure is limited in many Sub-Saharan African 

countries, our analysis suggests success in the population-level hypertension care cascade 

may be achieved regardless of socioeconomic development. Such analyses could provide 

important guidance for policymakers in resource-constrained settings who are allocating 

limited funds toward reducing hypertension-related cardiovascular disease in their countries.
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What is known

• Sub-Saharan Africa faces a high burden of hypertension, a primary risk factor 

for cardiovascular disease.

• Early-stage hypertension is known to be associated with poor cardiovascular 

outcomes; however, most guidelines in low- and middle-income countries 

(LMICs) do not designate this as a formal diagnosis of hypertension, despite 

evidence that behavioral/lifestyle modifications at this stage can reduce 

progression.
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What this study adds

• In much of Sub-Saharan Africa, where hypertension is highly prevalent 

but access to treatment and monitoring is limited, behavioral counseling 

interventions for the large population with early-stage hypertension may 

prove cost-effective, safe, and scalable strategies to prevent progression.

• Although health system infrastructure is limited in many Sub-Saharan 

African countries, our analysis suggests that success in the population-level 

hypertension care cascade may be achieved regardless of socioeconomic 

development.

• Such comparative analyses across LMICs could provide important guidance 

for policymakers in resource-constrained settings who are allocating limited 

funds toward reducing hypertension-related cardiovascular disease in their 

countries.
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Figure 1. 
Population-level prevalence of hypertension in 17 Sub-Saharan African countries, including 

three subnational samples, from 2010–2017. Length of entire bar corresponds to overall 

prevalence of diagnosed and undiagnosed hypertension; countries are ordered by prevalence 

of undiagnosed hypertension.
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Figure 2. 
Age- and sex-specific population prevalence of overall hypertension (both diagnosed based 

on self-report and undiagnosed stage I or II based on measured blood pressure) and 

diagnosed hypertension in 17 Sub-Saharan African countries, including three subnational 

samples, from 2010–2017. Countries are arranged by geographic region in Africa (i.e., West 

Africa, East Africa, Southern Africa, and Central Africa). Horizontal lines represent 95% 

confidence intervals.
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Figure 3. 
Proportion of diagnosed (stage I or higher), treated, and treated and controlled hypertension 

vs. sociodemographic index (SDI) in the country-year of survey collection. The gray shaded 

region indicates the 95% confidence interval (CI) for the linear regression, while vertical 

bars represent 95% CI for point estimates. A significant relationship was noted only between 

diagnosis and SDI (p = 0.008). Countries/subnationals are labeled with three-letter codes: 

BEN = Benin, ERI = Eritrea, MWI = Malawi, TGO = Togo, LBR = Liberia, BAN = Central 

African Republic (Bangui), OMP = Central African Republic (Bangui & Ombella M’Poko), 

COM = Comoros, ZMB = Zambia, BWA = Botswana, SWZ = Eswatini, TZA = Tanzania, 

ZAN = Tanzania (Zanzibar), LSO = Lesotho, RWA = Rwanda, UGA = Uganda, KEN = 

Kenya, GMB = The Gambia, SDN = Sudan.
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