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Abstract: Background and Aim: In limited resource settings, reliable epidemiological data generated from hypertension high risk 

geographical areas or people is a prerequisite for the planning of proven and effective interventions. The aim of the present survey 

was to assess the prevalence, awareness, control and factors associated with hypertension in adults living in the port City of Boma, 

located in the southwestern part of DRC. Methods: a cross-sectional survey using a modified WHO STEP wise questionnaire for data 

collection during face-to face interviews was conducted from March, 1 to April 15, 2018. We did multi-stage cluster sampling. Was 

an all-inclusive adult over the age of≥18 years having given informed consent. Information on demographic parameters, lifestyles, 

anthropometric measurements and blood pressure (BP) were obtained. Hypertension was defined as a mean of two BP≥140/90 

mmHg or a self-reported history of antihypertensive drug use. Independent factors associated with hypertension were identified using 

logistic pressure analysis. P<0.05 defined level of statistical significance. Results: The prevalence of hypertension was 35% (Women 

63, 5%) with 56,1% of hypertensive participants being unaware of their hypertension status. Of those who were aware and on 

treatment, only 47, 9% had a controlled BP. Older age (p<0.001), FH-HT (p=0.021), smoking (p<0.001), overweight (p<0.001), and 

obesity (p=0.030) emerged as main cardiovascular risk factors associated with hypertension. Conclusion: Hypertension was 

characterized by a high prevalence, low rate of awareness and suboptimal BP control, high cardiovascular risk and associated with 

smoking and obesity as modifiable risk factors. Therapeutic lifestyle changes and pharmacological treatment are needed for those 

hypertensive participants with increased global cardiovascular risk. 
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1. Introduction 

In sub-Saharan Africa (SSA), hypertension is recognized 

as the foundation of the epidemics of cardiovascular disease 

(CVD) [1] and is associated with increased cardiovascular 

(CV) morbidity and mortality [2]. Factors underlying this 

high CV morbidity and mortality include low awareness of 

hypertension and its complications, under-diagnosis and 

treatment as well as poor treatment control; all these factors 

are known to increase the likelihood of developing target 

organ damage and subsequent overt cardiovascular disease 

(CVD) [3, 4] Therefore, prevention through increasing 

awareness, early diagnosis and management of hypertension 

has been recommended by international guidelines on the 

diagnosis and management of hypertension as a rationale 

strategy to mitigate the negative impact of hypertension on 

the health and socio-economic sectors [5, 6]. The 

implementation and success of such a strategy imply the 

availability of information on at risk groups, the burden of 

the disease in terms of prevalence and associated risk factors, 

awareness, treatment and control as well as the tracking 

overtime of hypertension and associated risk factors. 

Unfortunately, despite the evidence for the prevalence of 

hypertension in SSA, national data are still not up to date, 

hence the need to fill this gap. Thus, in order to fill this data 

gap in countries with low and limited resources, a STEPwise 

approach must be planned for the surveillance of these no 

communicable diseases (STEPS) [7]. STEPS uses a modular 

structure with standardized questions and protocols, allowing 

adjustment of its application and appropriate comparisons of 

surveys [7]. In addition to launching STEPwise approach, 

WHO advises limited resource countries to adopt a strategy 

targeting high CV risk populations or settings, like ports, to 

mitigate the negative impact of hypertension and associated 

risk factors [1]. 

In the Democratic Republic of the Congo (DRC), the 

nationwide prevalence of hypertension and associated risk 

factors is not yet available due lack of an effective 

nationwide surveillance system and financial constraints; 

however, studies conducted in some urban and rural areas 

have reported a prevalence of hypertension ranging from 

30% to 40% and an increased CV mortality due, among 

others, to low awareness, under-diagnosis and under-

treatment as well as poor hypertension control [8-10]. If 

studies have been conducted in port cities like Kinshasa, 

Bukavu and Matadi, there are not yet epidemiological data 

on hypertension and associated risk factors in Boma, a 

Southwestern port City of the Kongo Central Province, 

located 440 Km far from Kinshasa, the Capital City. 

Therefore, the aim of the present study was to assess the 

burden of hypertension and associated risk factors among 

adults living in the port City of Boma. 

2. Methods 

2.1. Study Design 

This was a population-based cross-sectional study 

involving adult population randomly selected. 

2.2. Study Setting 

Boma is a port City located at 125 Km far from Matadi, 

the Capital City of the southwestern Province of Kongo 

Central and 440 Km far Kinshasa, the Capital City of DRC. 

It was created in XVI century and is the traditional homeland 

of Bakongo people of Bantu origin. The City is made up of 

all tributes of the DRC. 

Study population and sampling 

We carried out stratified sampling at several stages to 

identify the participants (people as well as residences). A 

sample of 1178 households was selected in which all eligible 

members (adults), after having given their informed consent, 

were included. A total of 3,510 eligible people were 

interviewed, resulting in a response rate of 91.4%. 

2.3. Eligibility Criteria 

Participants were included in the study if they were aged 

18 years and above, living in the City for at least 1 year and 

willing to participate in the study. Non-inclusion criteria 

included pregnancy or any form of debilitation that makes 

obtaining past-medical anthropometric and measures difficult. 

2.4. Data Collection 

Data on demographics and risky habits were obtained 

during the interview. 

Demographic variables included: sex, age, marital status, 

level of education, employment status and average monthly 

income. The following behavioral variables were obtained by 

self-report: smoking, alcohol consumption, physical activity, 

and fruit and vegetable consumption. Smoking and alcohol 

consumption. Levels of physical activity were reported based 

on the intensity of participants' daily physical activity. 

A pilot study was carried out among volunteers in the 

Luzolo district, which was not included in the main study. A 

questionnaire made it possible to obtain information on the 

participants. The investigator also took blood pressure and 

heart rate measurements, as well as anthropometric 

measurements (height, waist circumference). Data collection 

occurred between March and April 2018. 

2.5. Measurements 

Anthropometric measurements (such as body weight, waist 

circumference, height) of blood pressure and pulse were 

broadcast by well-trained medical students. Blood pressure 

was used using OMRON MIT5 Connect brand electronic 

devices (Kyoto, Japan) and recorded using STEPS methods. 

The average of the two measurements was used in the analysis. 

Height was checked while standing, participants without 

shoes, using a tape measure flexible tape (Hemostyl, 

Sulzbach, Germany). Body weight was also measured using 

an electronic scale (Deluxe GBS-721; Seca Deutschland, 

Hamburg, Germany), participant wearing light clothing, 

standing and without shoes Body mass index (BMI) was 

calculated as the weight in kilograms divided by the height in 
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square meters (Kg / m
2
). A flexible tape meter was used to 

measure the waist at the level directly above the iliac crest. 

During the study participants were asked questionnaires on 

smoking and chewing tobacco, fruit and vegetable 

consumption and physical activity habits. 

The Global Physical Activity Questionnaire Version 2 was 

used to collect information on physical activity. 

Operational definitions 

Hypertension was defined as having BP≥140 / 90 mmHg 

and / or the notion of taking an antihypertensive drug. Blood 

pressure is controlled if it is<140 mmHg during treatment in 

people on treatment; Isolated, isolated and uncontrolled 

systolic-diastolic BP in treated patients was defined as 

SBP≥140 mmHg and BPP<90 mmHg, SBP<140 mmHg and 

BPP≥90 mmHg and SBP≥140 mmHg and DBP≥90 mmHg, 

respectively [11]. 

Diabetes was defined as fasting capillary blood glucose, 

110 mg/ dl or history of antidiabetic treatment [12]. 

Low fruit/vegetable consumption of less than 5 portions of 

fresh and/or cooked fruits/vegetables a day [13]. The Global 

Physical Activity Questionnaire was used to assess the 

physical activity of all participants. The evaluation took into 

account the number of minutes per day and per week. [14]. 

Body Mass Index (BMI): was obtained by the ratio of the 

weight in Kg on the size of the waist in meters squared (Kg / m2). 

BMI was then classified into four categories; underweight 

(BMI<18.5 Kg / m
2
), normal (BMI 18.5-24.99 Kg / m

2
), 

overweight (BMI 25-29.99 Kg / m2) and obese (BMI≥30 Kg / m2 

[15]. Waist circumference (WC) was used as surrogate for 

abdominal obesity, defined as a WC value > 94 cm in men and > 

80 cm in women [16]. High cardiometabolic risk (CMR) as the 

waist-to -height ratio≥0.5 [17]. 

Alcoholism was defined as consuming at least 20 g of 

alcohol per day or> 2 standard glasses of beer per day for 

men and> 1 standard glass of beer per day for women for at 

least a year [18]. Smoking was defined as current use of 

smoked or smokeless tobacco [19]. According to 2013 - 2014 

DRC Demographic and Health Survey (DHS), low, middle 

and high socioeconomic status (SES) scores were defined as 

0 - 3, 4 - 8 and > 9 respectively [19]. 

2.6. Data Analyses 

Data were analyzed using Statistical Package for the Social 

Sciences (SPSS) version 21 for Windows. They were 

expressed as means±standard deviations (SD) for continuous 

variables and as frequencies (n) and percentages (%) for 

categorical variables. 

The percentages were compared using the chi-square test. 

Logistic regression was used to identify independent 

factors associated with hypertension. The threshold of 

statistical significance was set at a value of p<0.05. 

The demographic variables included in this model were 

age, sex (male or female), education, marital status, place of 

residence (urban or rural), socio-economic level of the 

household. 

Age was recoded into six brackets<30, 30 to 39, 40 to 49, 

50 to 59 and≥60). The level of education has been classified 

into four categories (out of school, primary, secondary and 

higher). The socio-economic level was assessed and 

estimated by referring to the 2013-2014 DHS Score which 

includes the goods owned by the household and equipment 

(housing construction materials, source of water for 

household consumption, type of sanitary installation, and fuel 

used for cooking [19]. 

2.7. Ethical Approval 

Ethical approval was obtained from the Ethical Committee 

of the Ministry of Health (N°104/CNES/BN/PMMF/2018). 

Written informed consent was taken from the subjects who 

volunteered to participate in the study. Identified hypertensive 

subjects were referred to the nearby clinic for treatment. 

3. Results 

General characteristics of the study population 

General characteristics of the study population as a whole 

and by hypertension status are depicted in table 1. Of the 

3510 participants, 1396 (40%) were males while 2114 (60%) 

were females. Their mean age was 36,3±15,9 years with 

43,4%, 23%, 13,4%, 9,6.% and 10,5% participants aged<à 30 

years, 30–39 years, 40–49 years, 50-59 years and≥60 years, 

respectively. Most participants (74.2%) were recruited from 

the rural suburb; the proportion of unemployed, married, 

single, secondary education level and low SES participants 

was 22.6%, 43%, 46.6%, 58.9% and 63.5%, respectively. 

Average levels of SBP, DBP, HR, BMI, WC, and capillary 

blood glucose were 122.2±21.9 mmHg, 80.7±14.9 mmHg, 

80.8±12.1 bpm, 23.1±5.7 Kg/m², 81,7±11,9 cm and 

118,1±31,1 mg/dl, respectively. 

Table 2 summarizes cardiovascular risk factor profile of 

the study population as a whole and by BP categories. In the 

study population as a whole, physical inactivity (57.5%), 

alcohol intake (45.3%), FH-HT (43.6%), central obesity 

(38.1%) and DM (33.9%) were cardiovascular risk factors 

most frequently reported by the participants. 

Prevalence and clinical profile of hypertension 

Hypertension was observed in 1245 (35.5%) participants 

(Figure 1), of whom 790 (63.5%), 620 (50.5%) and 916 

(73.6%) were women, married and living in rural area, 

respectively (Table 1). Their mean age was 44.0±17.0 years 

and average levels for BMI, WC, SBP, DBP, HR and blood 

glucose were 24.1±5.9 Kg/m², 85.4±13.2 cm, 149.1±25.8 

mmHg, 93.1±15.7 mmHg, 81.6±12.2 bpm and 117.9±29.7 

mg/dL, respectively; the median duration of hypertension 

was 6.5 (5.0-10.5) months. The proportion of unemployed 

participants and those with secondary education level and 

low SES was 28.3%, 53.2% and 60.6%, respectively. 

Compared to normotensive participants, those with 

hypertension were in average singificantly older (44.0±17.0 

vs 44.0±17.0 years; p<0.001) and had higher levels for BMI 

(24.1±5.9 vs 23.1±5.7 Kg/m²; p<0.001), WC (85.4±13.2 vs 

81.7±11.9 cm; p<0.001) and HR (81.6±12.2 vs 80.8±12.1 cm; 

p=0.003). 
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Table 1. General characteristics of the study population as a whole and by hypertension status. 

Variables Over All n=3510 Normotension n=2265 Hypertension n=1245 P 

Age, years 36.3±15.9 31.7±12.8 44.7±17.6 <0.001 

Age categories, n (%)    <0.001 

<30 years 1524 (43.4) 1239 (54.7) 285 (22.9)  

30-39 years 809 (23.0) 530 (23.4) 279 (22.4)  

40-49 years 469 (13.4) 258 (11.4) 211 (16.9)  

50-59 years 338 (9.6) 133 (5.9) 205 (16.5)  

≥60 years 370 (10.5) 105 (4.6) 265 (21.3)  

Gender, n (%)    0.002 

Male 1396 (39.8) 941 (41.5) 455 (36.5)  

Female 2114 (60.2) 1324 (58.5) 790 (63.5)  

Residence, n (%)    0.263 

Urban 904 (25.8) 575 (25.4) 329 (26.4)  

Rural 2606 (74.2) 1690 (74.6) 916 (73.6)  

Occupation, n (%)    <0.001 

Senior Staff 923 (26.3) 688 (30.4) 235 (18.9)  

Businessmen 1187 (33.8) 781 (34.5) 406 (32.6)  

Students 513 (14.6) 338 (14.9) 175 (14.1)  

Public Servants 93 (2.6) 24 (1.1) 69 (5.5)  

Unemployed 794 (22.6) 434 (19.1) 360 (28.9)  

Marital status, n (%)    <0.001 

Married 1509 (43.0) 880 (38.9) 629 (50.5)  

Divorced 94 (2.7) 46 (2.0) 48 (3.9)  

Widow 271 (7.7) 80 (3.5) 191 (15.3)  

Single 1636 (46.6) 1259 (55.6) 377 (30.3)  

Education level, n (%)    <0.001 

Primary/no 699 (19.9) 371 (16.4) 328 (26.3)  

Secondary 2069 (58.9) 1407 (62.1) 662 (53.2)  

University/Superior 742 (21.1) 487 (21.5) 255 (20.5)  

SES, n (%)    0.018 

Low 2229 (63.5) 1475 (65.1) 754 (60.6)  

Middle 988 (28.1) 616 (27.2) 372 (29.9)  

High 293 (8.3) 174 (7.7) 119 (9.6)  

DHT, years 6.5 (5.0-10.0) - 6.5 (5.0-10.5) - 

BMI, Kg/m² 23.1±5.7 22.5±5.4 24.1±5.9 <0.001 

WC, cm 81.7±11.9 79.7±10.7 85.4±13.2 <0.001 

SBP, mmHg 122.2±21.9 112.9±11.7 149.1±25.8 <0.001 

DBP, mmHg 80.7±14.9 73.8±8.6 93.1±15.7 <0.001 

MAP, mmHg 94.5±16.2 86.9±8.6 108.4±17.4 <0.001 

PP, mmHg 41.6±14.3 39.2±9.9 45.9±19.3 <0.001 

HR, bpm 80.8±12.1 80.3±12.0 81.6±12.2 0.003 

Blood glucose, mg/dl 118.1±31.1 118.2±31.9 117.9±29.7 0.929 

Data are expressed as mean±standard deviation, median (interquartile range) absolute (n) and relative (in percent) frequency. Abbreviations: M, male F, female 

SES, socioeconomic status BMI, body mass index WC, waist circumference SBP, systolic blood pressure DBP, diastolic blood pressure MAP, mean arterial 

blood pressure PP, pulse pressure HR, heart rate bpm, beat per minute 

Table 2. Cardiovascular risk factor profile of the study population as a whole and by hypertension status. 

Variables All n=3510 Normotension=2265 Hypertension 1245 P 

Older age*, n (%) 760 (21.7) 274 (12.1) 486 (39.0) <0.001 

FH-HT, n (%) 153 (43.6) 945 (41.7) 585 (47.0) 0.003 

FH-DM, n (%) 392 (11.2) 260 (11.5) 132 (10.6) 0.232 

FH-CVD, n (%) 222 (6.3) 138 (6.1) 84 (6.7) 0.244 

Smoking, n (%) 515 (14.7) 281 (12.4) 234 (18.8) <0.001 

Alcohol intake, n (%) 1590 (45.3) 1010 (44.6) 580 (46.6) 0.136 

Menopause, n (%) 557 (15.9) 47 (11.8) 362 (29.1) <0.001 

Overweight, n (%) 563 (16.0) 277 (12.2) 286 (23.0) <0.001 

Obesity, n (%) 282 (8.0) 135 (6.0) 147 (11.8) <0.001 

Central obesity, n (%) 1337 (38.1) 720 (31.8) 617 (49.6) <0.001 

PH-DM, n (%) 158 (33.9) 95 (25.1) 63 (37.1) 0.162 

Physical inactivity, n (%) 2020 (57.5) 1245 (55.0) 775 (62.2) <0.001 

CMR, n (%) 1635 (46.6) 894 (39.5) 741 (59.5) <0.001 

Fruits & vegetables, n (%)    <0.001 
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Variables All n=3510 Normotension=2265 Hypertension 1245 P 

Low 2497 (71.1) 1428 (63.0) 1069 (85.9)  

High 1013 (28.9) 837 (37.0) 176 (14.1)  

Data are expressed as absolute (n) and relative (in percent) frequency. Abbreviations: M, male F, female FH, family history HT, hypertension DM, diabetes 

mellitus CVD, cardiovascular disease PH, personal history CMR, cardiometabolic risk 

With reference to cardiovascular risk profile (Table 2), 

physical inactivity (62.2%), central obesity (49.6%), FH-HT 

(47.0%), and alcohol intake (46.6%) were cardiovascular risk 

factors more frequently observed among hypertensive 

participants. Compared to normotensive participants, 

hypertensive ones had a significantly higher proportion of 

older participants (39.0 vs 12.1%; p<0.001), smokers (18.8 

vs 12.4%; p<0.001) and those with physical inactivity (62.2 

vs 55.0%; p<0.001), central obesity (49.6 vs 38.1%), FH-HT 

(47.0 vs 41.7%; p<0.001), menopause (29.1 vs 11.8%; 

p<0.001), overweight (23.0 vs 12.2%; p<0.001), and obesity 

(11.8 vs 8.0%; p<0.001) and low legumes and vegetable 

consumption (85.9 vs 63.0%; p=<0.001) 

Table 3. Awareness, treatment and control of hypertension among hypertensive participants. 

Variable N All Male Female P 

Awareness, n (%) 1245  455 790 <0.001 

No  699 (56.1) 305 (67.0) 394 (49.9)  

Yes  546 (43.9) 150 (33.0) 396 (50.1)  

Treatment, n (%) 546  150 396 0.476 

No  185 (33.9) 50 (33.3) 135 (34.1)  

Yes  361 (66.1) 100 (66.7) 261 (65.9)  

      

Drug regimen/class 361  100 261 0.119 

1 drug, n (%)  263 (72.8) 78 (78.0) 185 (70.9)  

CCB  200 (55.4) 54 (54.0) 146 (55.9)  

ACEI  43 (11.9) 17 (17.0) 26 (10.0)  

Loop diuretic  5 (1.4) 2 (2.0) 3 (1.1)  

ARA II  6 (1.7) 1 (1.0) 5 (1.9)  

Betablocker  5 (1.4) 2 (2.0) 3 (1.1)  

Thiazide-like  4 (1.1) 2 (2.0) 2 (0.8)  

2 drugs, n (%)  98 (27.2) 22 (22.0) 76 (29.1)  

CCB + ACEI  96 (26.5) 20 (20.0) 76 (28.7)  

CCB +Betablocker  1 (0.3) 1 (1.0) 0 (0.0)  

CCB + Thiazide like  1 (0.3) 0 (0.0) 1 (0.4)  

BP control, n (%) 361  100 261 0,035 

No  188 (52.1) 61 (61.0) 127 (78.7)  

Yes  173 (47.9) 39 (39.0) 134 (21.3)  

No BP control types, n (%) 188  64 124 0.324 

Isolated systolic  23 (12.2) 8 (13.1) 15 (13.1)  

Isolated diastolic  38 (20.2) 19 (26.2) 19 (26.2)  

Systolic/diastolic  127 (67.6) 37 (60.7) 90 (70.9)  

Data are expressed as absolute (n) and relative (in percent) frequencies. Abbreviations: CCB, calcium channel blocker ACEI, angiotensin converting enzyme 

inhibitor ARA, angiotensin type 1 receptor antagonist BP, blood pressure 

 

Figure 1. Distribution of the study participants according to hypertension status. Abbreviations: HBP, high blood pressure. 
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Table 4. Cardiovascular risk factors associated with prehypertension and hypertension in multivariate analysis. 

Variables 
Univariate Multivariate 

P aOR (95%CI) p aOR (95%CI) 

Older age, yrs     

No  1  1 

Yes <0.001 4.65 (3.93-5.52) <0.001 2.88 (2.08-3.99) 

FH-HT     

No  1  1 

Yes 0.003 1.95 (1.08-3.42) 0.021 1.69 (1.21-2.64) 

Smoking     

No  1  1 

Yes <0.001 1.63 (1.35-1.98) <0.001 2.51 (1.21-3.87) 

PH-Hypeuricemia     

No  1  1 

Yes 0.011 2.13 (1.67-2.74) 0.095 1.27 (0.96-1.69) 

Menopause     

No  1  1 

Yes 0.013 4.35 (3.59-5.27) 0.864 1.03 (0.72-1.49) 

Overweight     

No  1  1 

Yes 0.041 2.14 (1.78-2.57) <0.001 1.67 (1.34-2.08) 

Obesity     

No  1  1 

Yes <0.001 2.11 (1.65-2.70) 0.030 1.82 (1.03-2.85) 

Central obesity     

No  1  1 

Yes 0.012 2.11 (1.83-2.43) 0.236 1.15 (0.91-1.46) 

Abbreviations: PreHT, prehypertension HT, hypertension aOR, adjusted odds ratio CI. 

Awareness, treatment and control of hypertension 

Of the 1245 hypertensive patients, 546 (43.5%) of them 

were aware of their status of hypertension with a 

significantly higher proportion of women (50.1% vs 33.0%; 

p<0.001) (Table 3). Current pharmacologic antihypertensive 

treatment was reported by 361 (66.1%) of 546 participants 

aware of their hypertension status. The antihypertensive 

regimen was based on 1 and 2 antihypertensive drugs in 263 

(72.8%) and 98 (27.2%) treated hypertensive participants 

(n=361), respectively; no participant was receiving≥3 

antihypertensive drugs. In those receiving one 

antihypertensive drug, calcium channel blockers (55.4%) was 

the drug class most frequently reported by participants 

whereas the combination of calcium channel blockers (CCB) 

and angiotensin converting enzyme inhibitors (ACEIs) 

(26.5%) was most frequently mentioned by those receiving 

two drugs. BP control was observed in 164 (48.2.8%) of 188 

treated hypertensive participants mainly in men than women 

(78.7 vs 61%; p=0.035). Systolic-diastolic uncontrolled 

hypertension (67.6%) was the type most frequently 

encountered among those with no BP control 

Factors associated with hypertension 

In univariate analysis (Table 3), cardiovascular risk factors 

significantly associated with hypertension were older age 

(p=0.000), FH-HT (p=0.003), smoking (p=0.000), personal 

history (PH) of hyperuricemia (p=0.011), menopause 

(p=0.013), overweight (p=0.041), obesity (p=0.0001), and 

central obesity (0.012) emerged as the main cardiovascular 

risk factors significantly associated with hypertension. In 

multivariate analysis (Table 4), the strength of the 

associations observed in univariate analysis persisted only for 

older age [aOR 2.88 (2.08-3.99); p=0.000)], FH-HT [aOR 

1.69 (1.21-3.87); p=0.021], smoking [aOR 2.51 (1.21-3.87); 

p=0.000], overweight [aOR 1.67 (1.34-2.08); p=0.000], and 

obesity (aOR 1.82 (1.03-1.46); p=0.030]. Thus, the 

likelihood of having hypertension was nearly three-fold 

greater in the presence of older age (aOR 2,88; 95%CI 2.08-

3.99; p=0.0001) and nearly two fold or more in the presence 

of FH-HT, smoking, overweight and obesity. 

4. Discussion 

The main findings of the present study are as follows. First, 

nearly 4 out of 10 participants, mainly women had 

hypertension. Second, the proportion of participants aware, 

treated and controlled was low in the present study. Third, 

despite high global cardiovascular risk, the majority of 

treated participants were receiving monotherapy with mainly 

calcium channel blockers. Fifth, older age and FH-HT as 

non-modifiable and smoking, overweight and obesity as 

modifiable risk factors were independent factors associated 

with hypertension. 

Nearly 4 out of 10 participants, mainly women had 

hypertension in the present study. Our finding agrees with 

previous studies from the Democratic Republic of the Congo 

reporting increased prevalence of hypertension in urban and 

rural settings [8-10]. It is also consistent with findings of 

increased prevalence of hypertension from Central [20-22], 

Eastern [23, 24], Southern [25, 26] and Western [27-31] sub-

Saharan African countries. Differences in study populations, 

sample size and methodology used as well as in geographical 

distribution of traditional and emerging cardiovascular risk 

factors could explain the observed disparities in hypertension 

prevalence between studies. The level and speed of the 
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epidemiological transition between sub-Saharan African 

countries could also contribute to these disparities [32]. 

Hypertension was more frequent in women than men in the 

present study. Our finding contrasts with that of previous 

studies from the Democratic Republic of the Congo [33, 8-10] 

who reported a higher prevalence of hypertension in men 

than women. However, it is consistent with that of studies 

from other sub-Saharan Africa countries [34-35]. The high 

prevalence of hypertension in women in the present study 

could be probably due to the inclusion of more women than 

men. The menopause with subsequent loss of estrogen-

afforded cardiovascular protection could be an explanatory 

factor for the increased prevalence of hypertension in women 

[36, 37]; however, the mean age of the study population (36 

years) does not allow to ascertain this hypothesis. 

The proportion of participants aware, treated and 

controlled was low in the present study. Our finding is 

consistent with that of previous studies conducted in the 

Democratic Republic of the Congo [8-10]. Our finding of 

low proportion of participants aware of their hypertension is 

consistent with previous reports from our setting. In this 

regard, awareness rates of 32,5%, and 42.5% have been 

already reported by M’Buyamba-Kabangu et al. in Kinshasa, 

the capital City [38] and Katchunga et al. in Bukavu, a City 

located at the southern East part of DRC, respectively [8]. 

Low awareness remains still a big challenge for the control of 

hypertension in other sub-Saharan African countries and 

requires effective behavioral change communication and 

screening strategies to reduce the prevalence of undiagnosed 

hypertension and related life-threatening complications [30, 

28, 39, 40]. The low proportion of participants on 

antihypertensive therapy in the present study is consistent 

with previous studies from DRC and other sub-Saharan 

African countries [7-9] that reported values less than 50% 

among treated patients. Similar picture has been found for 

patients who achieved recommended BP goals. 

The majority of treated participants were receiving 

monotherapy with mainly calcium channel blockers. If the 

use a calcium channel blocker or a thiazide diuretic as first-

line drug in the treatment of hypertension of blacks, known 

to have a low plasma renin activity and a subsequent volume-

dependent hypertension [41], is conceptually rationale, the 

use of monotherapy in the present study where hypertension 

is associated with high to very high 10 years global 

cardiovascular risk is not rationale and may translate 

therapeutic inertia from caregivers [42]. Given their high 

cardiovascular risk, our hypertensive participants need at 

least a combination of two drugs, including a calcium 

channel blocker or a thiazide diuretic and a renin angiotensin 

inhibitor to afford end-organ protection et reduce 10 years 

global cardiovascular risk [43]. 

Older age and FH-HT as non-modifiable and smoking, 

overweight and obesity as modifiable risk factors were 

independent factors associated with hypertension. Older age 

has been reported to be one of the most powerful 

cardiovascular risk factors through oxidative stress-induced 

endothelial dysfunction [44] and subsequent vascular 

remodeling as well as the coexistence of multiple 

cardiovascular risk factors via insulin resistance [45]. The 

association of FH-HT and hypertension does translate the 

existence of a potential genetic susceptibility that does 

interact with environmental factors for the development and 

progression of hypertension and related end-organ damage. 

In this regard, studies from African Americans (AA) have 

reported that young AA adults bearing apolipoprotein L1 

(APOL1) gene variants, well-known renal-risk factors in 

people of African descent, manifested elevated systolic blood 

pressure (SBP) prior to glomerular filtration rate (GFR) 

decline and earlier hypertension suggesting that APOL1 

variants affect initially vascular cells. Thus, APOL1 genetic 

testing can identify young individuals of African ancestry 

with increased BP burden and risk of hypertension related 

end-organ damage [46]. A recent study by Sumaili et al. from 

the University of Kinshasa Hospital has reported an 

association between APOL1 gene renal-risk variants and 

blood pressure among patients with hypertension-related 

kidney disease [47]. Smoking [48] and overweight/obesity 

are well-known traditional risk factors sharing insulin 

resistance, sympathetic nervous (SNS) and renin angiotensin 

aldosterone (RAAS) systems, oxidative stress and subsequent 

inflammation and endothelial dysfunction as a common 

pathogenic pathway for cardiac and vascular damage [48]. 

The interpretation of the results of this survey should take into 

account certain limitations. First, the cross-cutting nature of 

establishing the establishment of any relationship between the 

outcome and the variables of interest. Two things, the single 

measure of the variables of interest could have underestimated 

or overestimated the prevalence of hypertension and associated 

risk factors. Three factors, other factors usually associated with 

hypertension such as blood lipids were not measured. 

5. Conclusion 

The present survey showed that nearly four participants 

out of ten had hypertension that was associated with older 

age, family history of hypertension, overweight and obesity 

as main cardiovascular risk factors. A management strategy 

based on both therapeutic lifestyle changes (TLC) and 

pharmacological treatment is needed for those hypertensive 

participants with increased global cardiovascular risk. 

Author’s Contribution 

All the authors contributed to the realization of this study 

Conflict of Interest 

The authors declare no conflict of interest. 

Acknowledgements 

The authors would like to express their deepest gratitude to 

the Administrative Authorities of Boma City and the 



 European Journal of Clinical and Biomedical Sciences 2021; 7(1): 12-20 19 

 

Academic Staff of the University of Boma for their invaluable 

assistance. We are deeply indebted to all the participants who 

make this survey possible through their informed consent. We 

would like to particularly thank all the fieldworkers for their 

commitment for the success of the present survey. 

 

References 

[1] Cooper RS, Amoah AG, Mensah GA. High blood pressure: 
the foundation for epidemic cardiovascular disease in African 
populations. Ethn Dis 2003; 13 (2 Suppl. 2): S48-52. 

[2] Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton 
PK, He J. Global burden of hypertension: analysis of 
worldwide data. Lancet. 2005; 365 (9455): 217–23. 

[3] Ataklte F, Erqou S, Kaptoge S, Taye B, Echouffo-Tcheugui 
JB, Kengne AP. Burden of undiagnosed hypertension in sub-
Saharan AfricaNovelty and significance: a systematic review 
and meta-analysis. Hypertension. 2015; 65 (2): 291–8. 

[4] Ibrahim MM, Damasceno A. Hypertension in developing 
countries. Lancet. 2012; 380 (9841): 611–9. 

[5] Nicole Abel N, Krysta Contino K, Navjot Jain N, Navjot 
Grewal, Elizabeth Grand, Iris Hagans, et al. Eighth Joint 
National Committee (JNC-8) Guidelines and the Outpatient 
Management of Hypertension in the African-American 
Population. N Am J Med Sci. 2015 Oct; 7 (10): 438–445. 

[6] World Health Organization. The STEPS Instrument and 
Support Materials. Available from: 
http://www.who.int/chp/steps/instrument/en/[Accessed 
November 20, 2016]. 

[7] Bayauli MP, M’Buyamba-Kayama JR, Ngoyi NG, Lepira FB, 
Kayembe KP, Lemogoum D, et al. Trends in prevalence of 
obesity and hypertension in an urban Congolese community. 
Journal Epidemiological Research 2018; 4 (1): 33-40. 

[8] Katchunga PB, Mirindi P, Baleke P, Ntaburhe T, 
Twagirumukiza M, M’Buyamba-Kabangu JR. The trend in 
blood pressure and hypertension prevalence in the general 
population of South Kivu between 2012 and 2016: Results 
from two representative cross-sectional surveys— The 
Bukavu observational study. PLoS ONE 14 (8): e0219377. 
https: //doi.org/10.1371/ journal.pone.0219377. 

[9] Kianu B, Mpembele E, Kintoki EV, Makulo JR, Kiazayawoko 
FZ, Manyebwa KJDD, et al. Rates of hypertension prevalence, 
awareness, treatment, and control in Congolese South West 
Port City. The influence of gender according to groups. Global 
Journal of Medical Research 2015; 15 (1): 1-8. 

[10] Williams B, Mancia G, Spiering W, et al. Guidelines for the 
management of arterial hypertension. European Heart Journal 
2018; 39 (33): 3021-104. 

[11] Report of the Expert Committee on the diagnosis and 
classification of diabetes mellitus. Diabetes Care 2003; 26 
(Suppl 1): S5–20.13 

[12] Mohsen Gadallah, Soad Abdel, Amira Mohsen and Sahar 
Kandil. Hypertension and associated cardiovascular risk 
factors among urban slum dwellers in Egypt: a population-
based survey. East Mediterr Health J. 2018; 24 (5): 435-442. 

[13] World Health Organization. “Global Physical Activity 

Questionnaire (GPAQ)”. Geneva, Switzerland. 

[14] World Health Organization (WHO). The problem of 
overweight and obesity: preventing and managing the global 
epidemic. Report Series 894; Geneva, WHO, 2000: 537 

[15] Alberti KG, Zimmet P, Shaw. Metabolic syndrome – a new 
world-wide definition. A Consensus Statement from the 
International Diabetes Federation. J Diabetes Med 2006; 5 (5): 
469–480. doi: 10.1111/j.14645491.2006.01858.x. 

[16] Browning L, Hsieh S, Ashwell M. A Systematic review of 
waist-to-height ratio as a screening tool for the prediction of 
cardiovascular disease and diabetes: 0,5 could be a suitable 
global boundary value. Nutr Res Rev 2010; 23: 247-69 

[17] Takeshi K, laria P, Maufroy N, Jean philippe D, Isabelle M 
Fakher N, et al. arterial hypertension and arterial pulse. Mt 
cardio. 2006; 2 (5): 493-501. 

[18] Orth SR, Stockmann A, Conradt C, Ritz E, Ferro M, Kreusser 
W and al. Smoking as a risk factor for end-stage renal failure 
in men with primary renal disease. Kidney Int. 2008; 54: 926-
31. 

[19] “2013-2014 Democratic Republic of the Congo Demographic 
and Health Survey (DHS)”. Ministry of Heath and Ministry of 
Planification, preliminary May (2014). 

[20] Nansseu JR, Kameni BS, Assah FK, Bigna JJ, Petnga SJ, et al. 
Prevalence of major cardiovascular disease risk factors among 
a group of sub-Saharan African young adults: a population-
based cross-sectional study in Yaoundé, Cameroon. BMJ 
Open. 2019 Oct 7; 9 (10): e029858. doi: 10.1136/bmjopen-
2019-029858. 

[21] Kimbally E, Gombet T, Bolanda JD, Woumbo Y, Okili B, 
Ellenga MB, et al. Prevalence of hypertension in Brazzaville. 
2006, 32: 43-6. 

[22] Nuwaha F, Musinguzi G. Pre-hypertension in Uganda: a 
cross-sectional study. BMC Cardiovasc Disord. 2013 Nov 14; 
13: 101. doi: 10.1186/1471-2261-13-101. 

[23] Irazola EZ. Hypertension Prevalence, Awareness, Treatment, 
and Control in Selected Communities of Nine Low- and 
Middle Income Countries: Results From the NHLBI/UHG 
Network of Centers of Excellence for Chronic Diseases. Glob 
Heart. 2016 March; 11 (1): 47–59. doi: 
10.1016/j.gheart.2015.12.008. 

[24] Pedro JM, Brito M, Barros H. Prevalence, awareness, 
treatment, and control of hypertension, diabetes and 
hypercholesterolemia among adults in Dande municipality, 
Angola. Carduiovasc J Afr 2018; 29 (2); 73-81. 

[25] Damasceno A, Azevedo A, Silva MC, Prista A, Diogo D, 
Lunet N. Hypertension prevalence, awareness, treatment and 
control in Mozambique. Am Heart Assoc J 2009; 54: 77-83. 

[26] Owiredu EW, Dontoh E, Essuman, Bazanfara BB. 
Demographic and Lifestyle Predictors of Prehypertension: A 
Cross-Sectional Study among Apparently Healthy Adults in 
Kumasi, Ghana. Biomed Res Int. 2019 Apr 23; 2019: 1764079. 
doi: 10.1155/2019/1764079. eCollection 2019. 

[27] Guwatudde D, Nankya-Mutyoba J, Kalyesubula R, Laurence 
C, Adebamowo C, Ajayi IO. The burden of hypertension in 
sub-Saharan Africa: a four-country cross sectional study. 
BMC Public Health (2015) 15: 1211 DOI 10.1186/s12889-
015-2546-z. 



20 Blaise Makoso Nimi et al.:  Prevalence, Awareness, Treatment and Control of Hypertension Among Adults  

Living in the Port City of Boma, Democratic Republic of the Congo 

[28] Hendricks ME, Wit FW, Brewster LM, Akande TM. 
Hypertension in sub-Saharan Africa: cross-sectional surveys 
in four rural and urban communities. Plos One 2012; 7: 
32638-48. 

[29] Balde M, Blade NM, Kaba ML, Diallo I, Diallo MM, Kake A, 
and al. Hypertension: epidemiology andmetabolic 
abnormalities in Foutah-Djallon in Guinea. Mali Med. 2006; 
21 (3): 19-22. 

[30] Seck SM, Ndiaye A, Thiam I, Gueye L. Prevalence of 
hypertension and its impact on health’s perception of rural 
populations: cross-sectional study in the Northern region of 
Senegal. CVJA 2014; 1: 627-34. 

[31] Steyn NP, Mchiza ZJ. Obesity and the nutrition transition in 
sub- Saharan Africa. Ann NY Acad Sci. 2014; 1311: 88–101. 

[32] M’Buyamba-Kabangu JR, Fagard R, Lijnen P, Staessen J, 
Ditu MS. Epidemiological study of blood pressure and 
hypertension in a sample of urban Bantu of Zaïre. Journal of 
Hypertension. 1986; 4: 485-91. 

[33] Ifeoma Ulasi II, Ijoma CK, Onyumbere BJC, Arodiwe E, 
Onodugo O. High prevalence and low awareness of 
hypertension in a market population in Enugu, Nigeria. Int J 
Hypertens 2011; 26: 34-39. 

[34] Odugbemi et al; Odugbemi TO, Onajole AT, Osibogun AO. 
Prevalence of cardiovascular risk factors among traders in an 
urban market in Lagos, Nigeria. Niger Postgrad Med J 2012; 
19: 1-6. 

[35] El Bakkay S, Bour A. Obesity and Hypertension among 
childbearing women in Morocco [Article in french]. Anthropo 
2016; 36: 57-66. 

[36] Cherif A, Bouafia M. Hypertension characteristics among 
postmenopausal women at the district of Blida [Article in 
French]. Ann Cardiol Angeiol 2016 June; 65 (3): 146-151. 

[37] M’Buyamba-Kabangu JR, Fagard R, Staessen J. Blood 
pressure in Bantu of zaire: Epidemiological aspects. Tropical 
Cardiology 1987; 13: 113-120. 

[38] Prashant K, Dalsone K, Tamara DC, Jane K, Elvin HG, Vivek 
J, et al. Epidemiology and awareness of hypertension in a 
rural Uganda community: a cross-sectional study. BMC Public 
Health 2013; 13: 1151-61. 

[39] James K, Rhoda KW, Achilles K, Eli L, Fred N. Hypertension 
awareness, treatment and control in Africa: a systematic 
review. BMC Cardiovascular Disorders 2013; 13: 54-65. 

[40] M’Buyamba-Kabangu JR, Anisiuba BC, Ndiaye MB, 
Lemogoum D, Jacobs L, Ijoma CK, et al. Efficacy of newer 
versus older antihypertensive drugs in black patients living in 
sub-Saharan Africa. J Hypertens 2013; 27, 729–735. 

[41] Redón J, Coca A, Lázaro P, Aguilar MD, Cabañas M, Gil N, et 
al. Factors associated with treatment inertia in hypertension: 
Validation of a predictive model. (Article in french). J 
Hypertens. 2010 Aug; 28 (8): 1770-7. 

[42] Nehme A, Zibara K. Efficiency and specificity of RAAS 
inhibitors in cardiovascular diseases: how to achieve better 
end-organ protection? Hypertens Res. 2017 Nov; 40 (11): 903-
909. doi: 10.1038/hr.2017.65. Epub 2017 Jul 6. 

[43] Plante, G. E. Impact of Aging on the Body’s Vascular System. 
Metabolism 2003; 52, 31-35. 

[44] Ramos R, Marrugat J, Basagaña X, Sala J, Masiá R, Elosua R; 
REGICOR Investigators. The role of age in cardiovascular risk 
factor clustering in non-diabetic population free of coronary 
heart disease. Eur J Epidemiol. 2004; 19 (4): 299-304. 

[45] Nadkarni GN, Galarneau G, Ellis SB, Nadukuru R, Zhang J, 
Scott SA, et al. Apolipoprotein L1 Variants and Blood 
Pressure Traits in African Americans. J Am Coll Cardiol. 2017 
Mar 28; 69 (12): 1564–1574. doi: 10.1016/j.jacc.2017.01.040. 

[46] Sumaili EK, Shemer R, Kruzel-Davila E, Cohen EP, Mutantu 
PN, Bukabau JB et al. G1is the major APOL 1 risk allele for 
hypertension-attributed nephropathy in Central Africa. Africa. 
Clin Kidney J. 2018; 12 (2): 188-195. 

[47] Virdis A, Giannarelli C, Neves MF, Taddei S, Ghiadoni L. 
Cigarette smoking and hypertension. Curr Pharm Des. 2010; 
16 (23): 2518-25. 

[48] Reaven GM, Lithell H, Landsberg L. Hypertension and 
associated metabolic abnormalities--the role of insulin 
resistance and the sympathoadrenal system. N Engl J Med. 
1996 Feb 8; 334 (6): 374-81. 

 


