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Summary

Objective: Several cardiovascular risk factors (CVFRs) have been linked with severe forms of the coronavirus disease 2019 (COVID-19). We 
examined the prevalence of adult Cameroonians with obesity, hypertension, and diabetes.

Methods: We extracted data of 19132 participants aged 18 years or above (57% men, mean age: 44∙5 years) from a nationwide cross-
sectional study performed by the Cameroon Heart Institute between 2014 and 2019. Participants were recruited in the 10 regions of Cameroon 
using a multistage-cluster sampling frame. Socio-demographic and anthropometric variables, blood pressure (BP) and fasting capillary glucose 
were recorded. The distribution of CVRFs, with 95% confidence intervals, was estimated according to sex and age categories. We also examined 
the prevalence of combined CVRFs.

Findings: The age-standardized prevalence of hypertension, obesity, and diabetes was 39∙7%, 29∙2 %, and 8∙8 %, respectively. Among the 
participants, 56.0 % had at least one of the three considered risk factor, while 18∙4 % had two or three. The prevalence of having at least 1 of the 
3 CVRFs was 43∙1% at age 18-44 years 69% at age 45-64 years. At age 65 years or more, 73∙6% and 18∙5%, respectively, had at least one or two 
risk factor(s).

Conclusion: The high prevalence of obesity, hypertension and diabetes in Cameroon underlies large proportions of people at risk of 
developing severe COVID-19 forms. In addition to the continued need to strengthen clinical and public health interventions to reduce the 
cardiovascular disease (CVD) burden in the population, it may be useful that national COVID-19 guidelines explicitly address screening, 
preventive and treatment procedures for people at increased risk of CVD.

Prevalence of Cameroon Cardiovascular Risk  
Factors Linked to Severe forms of COVID-19

Research in Context

Evidence before this study

Several studies reported that older patients and CVRFs such 
as hypertension, diabetes and obesity are associated with severe 
forms of COVID-19. However, data on the prevalence of these 
CVRFs is limited in sub-Saharan Africa.

 
Added value of this study

We analysed data from 19132 participants from a nationwide 
study performed by the Cameroon Heart Institute between 2014 
and 2019. We found that 43% of adults in Cameroon aged 18-44 
years, 69% of adults aged 45-64 years and 74% of adults aged 
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65 years or more had at least one risk factor (among obesity, 
high BP or diabetes), and could therefore be at increased risk of 
developing severe forms of COVID-19.

Implications of all the available evidence

The high prevalence of selected CVRFs in Cameroon 
emphasizes the need for clinical and public health interventions 
to reduce the burden of non-communicable diseases. In addition, 
given that several CVRFs increase the risk of developing severe 
COVID-19, recommendations for COVID-19 in Cameroon, and 
likely in other SSA countries, should explicitly specify procedures 
to prevent, detect and treat COVID-19 in persons with CVRFs, 
particularly in jeopardized and disadvantaged communities.

Introduction
The world is experiencing an unprecedented pandemic 

of coronavirus disease 2019 (COVID-19) due to severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2). More than 
96 million people have been infected worldwide, and nearly 
2’000’000 deaths have been reported by January 19th, 2021 
[1]. Mortality rates for patients admitted to intensive care units 
have been initially as high as 22% [2] in China and 26% in Italy 
[3], but have decreased substantially over time, possibly due to 
better case-management in hospitals, including better ventilation 
practices and potentially effective treatments [4].

The African continent seems to be less affected by the 
COVID-19 pandemic so far, although it is likely that COVID-19 
cases and deaths are under-reported. As of September 6, 2020, the 
WHO estimated that there were over 1 million confirmed cases, 
with approximately 22,929 cumulative deaths in the region [1].

Hypertension, diabetes and obesity are major cardiovascular 
risk factors (CVRFs) of noncommunicable diseases [5,6]. 
Regardless of the COVID-19 pandemic, most sub-Saharan Africa 
(SSA) countries are facing a growing burden of cardiovascular 
and metabolic conditions, 5-7 mostly driven by the adoption of 
unhealthy lifestyles, resulting in an increasing prevalence of 
CVRFs such as obesity, hypertension, and type 2 diabetes mellitus 
(T2DM) [5-7,8].

In addition, the detrimental impact of CVRFs on health is 
aggravated with the advent of SARS-CoV-2 infection [5,7]. Indeed, 
many studies have now shown that severe form of COVID-19 
occurs more often, among persons with comorbid conditions and 
CVRFs [9,10], including diabetes, obesity and hypertension. 3 For 
example, Adams et al. [11] estimated that 45∙4% of US adults were 
at risk of complications from COVID-19 as a result of gender, age, 
comorbidities and CVRFs. In Africa, a recent large cohort study 
in South Africa (SA) has shown that risk factors such as gender, 
age, hypertension, diabetes, HIV and tuberculosis were associated 
with COVID-19 poor outcome [12].

Black African ancestry was also reported to confer an 
increased risk of death from severe COVID-19 in the United 
States and in England [13], although it is not yet clear if race is a 
true cause or if the apparent effect is confounded by underlying 

unfavourable conditions such low socio-economic conditions and 
high burden of comorbidities in these population groups. 

In Cameroon, several population-based surveys have indicated 
an increasing prevalence of hypertension, diabetes and obesity, 
predominantly in urban areas [8,14,15]. This could aggravate 
the outcomes of the ongoing COVID-19 pandemic, particularly in 
view of limited access of many inhabitants to adequate healthcare 
[1]. The present study aims to estimate the proportion of adults 
who might be at increased risk for complications and death from 
COVID-19, based on the prevalence of selected CVRFs.

Methods
This was a nationwide, cluster-specific cross-sectional, 

population-based survey carried out by the Cameroon Heart 
Institute between 2014 and 2019 in the 10 main regional cities of 
Cameroon, including Bafoussam (West), Bamenda (North-West), 
Bertoua (East), Buea (South-West), Douala (Littoral), Ebolowa 
(South), Garoua (North), Maroua (Far-North), and Ngaoundere 
(Adamaoua). Cameroon is a Central Africa country with an area of 
472,442 km2 and a population of over 25 million inhabitants. The 
population density at national level is fairly low (56 inhabitants/
km2) but it can be much higher in urban areas, where more than 
half of the Cameroonian population lives [16]. The gross national 
income (GNI) per capita was 1,440 $ per capita in year 2018. At 
least 32∙8% of the population lives on less than US$ 1 per day [16].

In this study, a total of 19132 adults aged ≥18 years who 
declared permanent residency in the survey areas for the past 
6 months, and gave informed consent, were included. Pregnant 
women were excluded. The detailed survey design and methods 
were previously described [14].

Participants were recruited using a three-cluster level 
sampling strategy, with health district at the first level, residency 
area the second level, and household at the third level. Data 
collection was largely consistent with the methodology of the 
WHO STEPwise approach for chronic diseases surveillance [17]. 
A closed-ended questionnaire assessed socio-demographic 
variables (age, sex, schooling, employment, etc.), medical history, 
current medications, smoking habits, alcohol intake, and physical 
activity. Body height was measured using a fixed stadiometer, and 
weight was measured using electronic medical scales. Body mass 
index (BMI) was calculated as weight in kilograms divided by the 
square of height in meter (kg/m2). Obesity was defined as a BMI 
≥30.0 kg/m2.

Blood pressure (BP) was measured under standardized 
conditions [14] in a secluded place at home, after a 15-min rest and 
in the sitting position. Three consecutive BP measurements were 
carried out, at time intervals of 5 min, using a validated automated 
sphygmomanometer (HEM-705 CP, Omron Corporation, Tokyo, 
Japan) with a cuff width adjusted to the arm circumference. A 
fourth measurement was obtained if the first three readings 
differed by >10 mmHg. The averages of the nearest three BP 
and heart rate (HR) readings were considered in this study. 
Mean arterial pressure (MAP) was calculated as diastolic BP 
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plus one-third of pulse pressure (PP; systolic BP minus diastolic 
BP). Hypertension was defined as a BP ≥140/90 mmHg and/or 
ongoing antihypertensive medication [18].

Participants were instructed to fast overnight for at least 8 
hours and capillary fasting blood glucose (FBG) was determined 
using a glucometer (Accu-Chek Aviva, Roche, Mannheim, 
Germany). Diabetes mellitus was defined according to American 
Diabetes Association (ADA) criteria [19], i.e. a FBG ≥126 mg/dL (7 
mmol/l) and/or being on glucose-lowering medication(s).

Ethical issues
This study was carried out in accordance with the 

recommendations of the Helsinki Declaration. Written informed 
consent was obtained from all participants. This study protocol 
received a research authorization from the Cameroonian Ministry 
of Public Health (n°061/L/MINSANTE/SG/DSPS/DSK) and an 
ethical approval from the Ethics Committee of the University of 
Douala (n° CEI-UD/61/02/2015/T).

All data were analysed using IBM SPSS® version 22. 
Quantitative variables are presented as mean ± standard deviation. 
Prevalence rates of CVRFs were expressed as frequencies and 95% 
confidence intervals (CI) and were age-standardized according 
to the Cameroon country’s age structure published in 2019. The 
distribution of CVRFs, with 95% CI, was tabulated according to 
sex and age categories and differences were tested using the 
Student-t test. A score of combined risk factors was calculated 
that ranged from 0 to 4, based on the presence of the 3 main risk 
factors considered in this study. Differences were considered 
significant for p-values less than 0∙05.

Results
Demographic, anthropological and biological characteristics 

are summarized in Table 1. There were 19,132 participants (57% 
men) of mean age of 44∙5years (range: 18-89). The overall age-
standardized prevalence of CVRFs was 39∙7% for hypertension, 
29∙2% for obesity and 8∙8% for diabetes.

Table 1: Demographic, anthropological and clinical characteristics of the participants to the survey

 
  All Males Females  

N Mean (sd) Mean (sd) Mean (sd) p-value

Age (years) 18561 44∙5 (14∙4) 44∙4 (13∙8) 44∙6 (15∙3) 0∙31

Weight (kg) 18707 76∙5 (16.3) 79∙1 (17∙0) 73∙2 (16∙3) <0∙0001

Height (m) 18892 1∙7 (0∙1) 1∙7 (0∙1) 1∙6 (0∙1) <0∙0001

BMI (kg/m2) 18615 27∙2 (5∙7) 27∙0 (5∙3) 27∙3 (6∙3) <0∙0001

Systolic BP (mm Hg) 19132 130∙1 (21∙6) 133∙3 (20∙7) 129∙2 (22∙6) <0∙0001

Diastolic BP (mmHg) 18429 81∙9 (13∙2) 82∙3 (13∙1) 81∙4 (13∙4) <0∙0001

Glycaemia (mg/ml) 17727 0∙92 (0∙3) 0∙94 (0∙30) 0∙96 (0∙36) <0∙0001

BMI: body mass index; BP: blood pressure.

Table 2: Age-standardized prevalence of elevated cardiovascular risk factors, and prevalence with 1, 2 or 3 risk factors according to age and sex

 Obesity High blood pres-
sure Diabetes mellitus Prevalence (%) with risk factors 

(out of 3)

Age (yrs) Sex N % 95%CI % 95%CI % 95%CI 0 RF 1 RF 2 RF 3 RF

18-44

M 5481 22∙6 22∙52-22∙68 29∙1 29∙01-29∙19 6∙9 6∙87-7∙93 55∙8 31∙2 11∙5 1∙5

F 4012 25∙4 25∙28-25∙52 22∙2 22∙09-22∙31 8∙3 8∙25-8∙35 58∙4 29∙6 10∙3 1∙6

Tot 9493 23∙8 23∙75-23∙85 26∙3 26∙25-26∙35 7∙5 7∙48-7∙52 56∙9 30∙6 11 1∙5

45-65

M 4448 36∙6 36∙47-36∙73 52∙2 55∙06-52∙34 9∙1 9∙05-9∙15 31∙3 43∙4 21∙5 3∙8

F 3130 40∙5 40∙31-40∙69 50∙2 50∙00-50∙40 11∙8 11∙72-11∙88 30∙7 43∙4 21∙9 4∙1

Tot 7578 37∙6 37∙52-37∙68 51∙4 51∙32-51∙48 10∙2 10∙17-10∙23 31 43∙4 21∙7 3∙9

65+

M 691 18∙1 17∙56-18∙64 66∙5 65∙69-67∙31 7.9 7∙64-8∙16 28∙7 53∙6 16∙0 1∙6

F 745 23∙4 22∙80-24∙00 67∙9 67∙17-68∙63 12∙0 11∙65-12∙35 24∙1 56.6 17∙8 1∙6

Tot 1436 20∙8 20∙51-21∙09 67∙2 66∙82-67∙58 10∙0 9∙4-10∙16 26∙4 55∙0 16∙9 1∙6

All ages*

M 10620 27∙8 27∙62-27∙43 41∙2 41∙14-41∙26 7∙9 7∙8-7∙92 43∙8 37∙7 16∙0 2∙5

F 7887 31∙2 30∙97-31∙43 37∙5 37∙43-37∙57 10∙0 9.9-10∙03 44∙4 37∙4 15∙6 2∙6

Tot 18507 29∙2 29∙15-29∙25 39∙7 39∙67-39∙73 8∙8 8∙79-8∙81 44∙0 37∙6 15∙9 2∙5

*Age-standardized

Obesity: BMI >30 kg/m2; High blood pressure: ≥140/90 mmHg or treatment. Diabetes mellitus: based on Fasting Blood Glucose ≥126 mg/dL and/
or being on glucose-lowering medication(s). BMI: body mass index; M: men, W: women; Tot: total. RF: risk factors.
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Table 2 shows the prevalence of elevated CVRFs by sex and 
age. The prevalence of obesity increased with age and was more 
frequent in females than males (overall 29∙2%). The prevalence 
of high BP increased with age and was fairly similar in males and 
females (overall 39∙7%). The prevalence of diabetes increased 
with age and was higher in females than males (consistent with 
higher prevalence of obesity in females than males) and was 8∙8% 
overall.

As the prevalence of all 3 CVRFs increased with age, the 
proportions with respectively 1, 2 and 3 CVRFs increased with 
age (and the prevalence with 0 risk factor decreased with age). 
Of note, the prevalence of 1, 2 or 3 CVRFs was similar in all age 
ranges. The prevalence of having at least 1 CVRF, respectively at 
least 2 CVRFs were 43∙1% and 12∙5% at age 18-44 years, 69∙0% 
and 25∙6% at age 45-64 years, and 73∙6 and 18∙5% at age 65 
years or more. Yet, considering the much smaller numbers of 
participants aged 65 years or more (which reflects figures in the 
entire population), and despite the fact that the proportions with 
at least 1 CVRF was as high as 73% among adults aged 65 years or 
more, the total numbers of persons with elevated CVRFs was low 
in this age category.

Discussion

As it is now well recognized, the prognosis of COVID-19 is 
worsened in older patients and in those with obesity, hypertension 
or diabetes [2,3,9,10,20] and it has therefore been suggested that 
these persons could benefit from specific management strategies 
[21]. Thus, it is useful to assess the prevalence of adults in SSA 
with one or several CVRFs, as an indication of the numbers of 
individuals at risk of developing severe forms of COVID-19 and 
who might benefit from particular preventive measures (e.g. 
more stringent physical distancing) and/or more intensive health 
care when developing COVID-19. We found that around 43% of 
adults in Cameroon aged 18-44 years, 69% of adults aged 45-
64 years and 74% of adults aged 65 years or more had at least 
one risk factor (among obesity, hypertension or diabetes), which 
could put them at increased risk of developing a severe form 
of COVID-19. This prevalence of CVRFs in Cameroon was at 
least as high in Cameroon as in some Western countries [5,22]. 
For example, a recent European study reported a prevalence of 
hypertension of approximately 25%, a prevalence of obesity of 
21∙4% and a prevalence of diabetes of 6∙5% [22], i.e. less than 
in Cameroon. Findings in this study are slightly higher than in a 
previous nationwide survey in Cameroon in 2013, which reported 
a prevalence of 29∙7% for hypertension, 23∙5% for obesity and 
6∙6% for diabetes, confirming the fairly high prevalence of CVRFs 
in Cameroon [15].

CVRFs increase the risk of development of severe forms of 
COVID-19 by several putative mechanisms. Obesity seems to 
increase the risk of severe COVID- 19 even among younger people 
[23]. For example, a study of 4,103 young patients with COVID-19 

in New York City showed that a BMI >40 kg/m2 was associated with 
a six-fold increased risk of hospitalization [24]. Obese patients are 
prone to experience breathing difficulties due to biomechanical 
constraints, with hypoventilation and increased risk of respiratory 
infections. Obese patients often display increased levels of several 
inflammation markers, which may originate from adipocytes, and 
which predispose to so-called “cytokinic storms”. Overexpression 
of angiotensin-converting enzyme 2 (ACE2) was also observed 
in obese patients, which may contribute to thromboembolism 
events [25]. As already mentioned, obesity can impair respiration 
and gas exchanges, increase airway resistance, on top of other 
pathophysiological features such as decreased respiratory 
muscles strength and lung volume [26].

Infection by SARS-CoV-2 may alter insulin secretion 
and induce insulin resistance, which could worsen glucose 
homeostasis in diabetic or prediabetic patients [27]. High levels 
of troponin and natriuretic peptides were also observed in some 
critically ill patients, possibly related to inflammation of their 
vascular system, with diffuse microangiopathy and thrombosis. 
Inflammation of the myocardium has also been associated with 
fulminant myocarditis, heart failure, cardiac arrhythmias, acute 
coronary syndrome, rapid CV deterioration and sudden death 
[28].

Severe forms of COVID-19 have been linked to hypertension 
and CVD in many studies [29]. For example, two meta-analyses 
showed that hypertension increased the risk of COVID-19 mortality 
by 2-3 times [10,30]. However, the mechanisms linking high BP 
and severe COVID-19 are still unclear [9,31]. Unfortunately, we 
have not assessed the prevalence of stroke or other target organ 
damages in our population, but it is clear that the burden of stroke 
and chronic kidney disease is high in Cameroon given the high 
prevalence of hypertension, obesity and diabetes [32,33]. Since 
SARS-CoV-2 viruses enter the lungs and other cells by binding to 
ACE2 receptors, it was suggested that drugs such as angiotensin-
converting enzyme inhibitors (ACEI) and angiotensin-receptor 
blockers (ARB) may enhance the expression of these ACE2 
receptor at the cell surface, which could facilitate virus entry [34]. 
On the other hand, it has been argued that hypertensive patients 
may have decreased ACE2 receptor expression, which, once bound 
to the SARS-CoV-2 viruses, could decrease residual ACE2 receptor 
availability, leading to elevated angiotensin II, which could drive 
the onset of an acute respiratory distress syndrome [34]. It is 
believed that the benefit of maintaining RAAS blockers prescribed 
for chronic cardiovascular and/or chronic renal diseases might 
exceed their potential harm in patients with COVID-19 as RAAS 
inhibitors might protect against organ injury including myocardial 
injury caused by SARS-CoV-2 [34]. Importantly, a recent review of 
more than 80 studies showed no detrimental association of ACEI 
and ARB medications with either the risk of developing Covid-19 
or Covid-19 prognosis, while a few studies suggested that these 
medications may be associated with improved outcomes in 
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patients taking ACEI/ARB before developing Covid-19 [35]. The 
current recommendation is to continue RAAS inhibitors in both 
diabetic and non-diabetic hypertensive patients with COVID-19 
[35,36].

An important finding of our study was the high proportion of 
adults in the general population with two or three of the CVRFs 
assessed in this survey (i.e., approximately 1 in 5 adults aged 
45 years or above), which could put them at risk of developing 
severe COVID-19 [9,31]. Any of these CVRFs was associated with 
severe forms of COVID-19 in Asian and European studies [2,3,20]. 
For example, among 3200 young British adults aged 18 to 34 
years hospitalized with COVID-19 (21% requiring ICU admission, 
10% requiring mechanical ventilation, and 3% who died), over 
one third of them were obese (25% morbidly obese), 18% had 
diabetes, and 16% had hypertension [37]. Obesity, hypertension, 
and male sex were also found to be independent predictors of the 
need for mechanical ventilation and of death. This has suggested 
that young adults with multiple CVRFs may face COVID-19 risks 
similar to middle-aged adults without such risk factors [37].

The population of Cameroon is still relatively young, yet 
approximately 800,000 people are aged 65 years or above [16]. 
This corresponds to around 500’000 individuals with at least one 
CVRF (given a prevalence of around 73% at this age) and around 
145,000 individuals have at least two CVRFs (given the prevalence 
of 18∙5% at this age). Yet, overall, age remains the main risk factor 
of severe forms of COVID, as shown in most countries. In Africa, 
age above 60 years was shown to increase COVID-19 mortality 
risk by more than 24 times as revealed by a recent study in South 
Africa [12].

Perspectives

This study found that a substantial proportion of the 
Cameroonian population may be at increased risk of developing 
severe forms COVID-19 based on the presence of CVRFs 
known to aggravate the disease or because of older age. This 
suggests a need to explicitly include, in national COVID-19 
recommendations, specific preventive, screening and treatment 
measures in relation to the risk of severe forms of COVID-19 due 
to CVRFs and age. More generally, the high prevalence of CVRFs 
in the population of Cameroon reinforces the need to implement 
the main recommended barriers measures (physical distancing, 
hand washing and face masks in certain places). A strategy that 
also takes into account CVRFs may be useful in view of the weak 
health systems and limited access to COVID-19 care such as 
the insufficient numbers of ventilators and high flow of oxygen 
devices in Cameroon and, more generally, in SSA.

With regards to NCDs, our findings also emphasize the need 
to further develop programs and policy in multiple sectors to 
prevent and control CVD and other NCDs among both high-risk 
individuals and in the overall population, as suggested by WHO 
and PNUD [38,39]. For example, a syndemic approach, which 
takes into account both the burden of NCD and socio-economic 

inequalities, can be particularly relevant in the struggle against 
COVID-19 [40].

There are several limitations to this study. Firstly, the 
prevalence of hypertension may have been overestimated, since 
BP was measured on only one occasion, while hypertension 
should be diagnosed based on BP measurements on several visits 
and/or using ambulatory BP monitoring [41]. Secondly, tobacco 
use was not assessed in the present study. Tobacco consumption 
is a powerful CVRF and has also been shown to have a detrimental 
impact on the risk and prognosis of COVID-19 [42]. Thirdly, our 
survey did not assess the prevalence of comorbidities and CVD 
other than the CVRFs assessed in this study, which would have 
improved our ability to identify individuals at risk of developing 
severe COVID-19. The main strength of the study is the population-
based design of the survey based on several regions, which 
allows generalization of the findings to the entire Cameroonian 
population, and possibly to similar countries in the region, and the 
use of standard methods to assess the CVRFs of interest.

Conclusion

A high prevalence of hypertension, diabetes and obesity was 
found in the general adult population of Cameroon. Around two- 
thirds of adults aged 45 years and above had at least one CVRF, and 
nearly one third had at least two CVRFs, which may expose them 
at increased risk of both CVD and severe forms of COVID-19. Our 
findings underscore the need for risk factor management among 
individuals at risk and for public health measures in multiple 
sectors to reduce the levels of CVRFs in the general population. Our 
data also suggest that national recommendations for COVID-19 
could specify explicitly specific procedures and interventions for 
the prevention, screening and treatment of COVID-19 in relation 
to cardiovascular risk. 
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