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Abstract9

Background: The knowledge of the prevalence of hypertension (HTN), the frequency with10

which it is detected, treated and controlled, are essential data to understand the importance of11

this issue and define intervention or prevention strategies [1]. Aim: To determine the12

hypertension rate of prevalence, awareness, treatment, and control in Matadian adult13

population. Methods: During this cross-sectional study carried out within a random sample of14

adults in Matadi, a Congolese South-west port city, a total of 397 patients who fulfilled the15

inclusion criteria were enrolled to be interviewed and examined16

17

Index terms—18
Methods: During this cross-sectional study carried out within a random sample of adults in Matadi, a Congolese19

South-west port city, a total of 397 patients who fulfilled the inclusion criteria were enrolled to be interviewed20
and examined.21

Results: HTN was identified in 162 (40.8%) participants. fifty eight (58%) participants with HTN were aware22
of the diagnosis, of whom 35 (37.2%) reported to take a blood pressure-lowering medications, with blood pressure23
control among 12 (34.2%) of those being treated. Women seem more aware of their condition than men before24
the age of 55 years. This trend was reversed after the age of 55 where men become more aware than women. The25
control rate is worse in hypertensive older women than among younger ones. An opposite situation was observed26
in men, in whom there is a better control of hypertension in older compared to younger.27

1 Introduction28

he scourge of the African continent [1], the silent killer [2][3][4] ??5] ??6], a time bomb ??6] etc are all commonly29
used periphrasis to designate hypertension. They say a lot about the extent and gravity of this systemic disease in30
Africa more than elsewhere on the globe and nowadays more than ever in the history of hominids. Hypertension31
is indeed a major public health problem which the growing scales, particularly in Sub-Saharan Africa, challenges32
scientists, politicians and people and requires a concerted response. It is estimated that in 2013 hypertension33
was responsible for at least 45% of deaths due to heart disease and 51% of deaths due to stroke ??7].34

While it is true that this scourge represents a real danger to humans, it is also true that this problem35
is vulnerable. Firstly, Large-scale epidemiological studies have clearly demonstrated the enormous impact of36
nonoptimal blood pressure levels on the risks of major cardiovascular events in both higher-and lower-income37
regions ??8] ??9][10]. On the other hand, the effects of blood pressure lowering with a range of drug therapies38
have been demonstrated in a large series of clinical trials ??11] ??12] ??13]. The knowledge of the prevalence39
of hypertension (HTN), the frequency with which it is detected, treated and controlled, are essential data that40
are needed to understand the importance of this issue and define intervention or prevention strategies. Matadi,41
chief sea port city and provincial capital of Bas-Congo, one of the eleven provinces of the Democratic Republic42
of Congo, has never benefited from epidemiological studies to give figures for these parameters. Therefore, the43
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6 C) STATISTICAL ANALYSES

objective of this study was to determine the rates of hypertension participants of the Matadi Cardiovascular Risk44
Survey (MACRIS).45

2 II.46

3 Materials and Methods47

4 a) Study population48

With the approval of protocol by the Ethics Committee of the School of Public Health , University of Kinshasa,49
DRC, and after obtaining the local administration permission and informed verbal consent from the target50
population according to the Helsinki Declaration II, a community-based cross-sectional study was carried out.51
This cross-sectional study involved a total of 397 apparently healthy Matadian adult (18 years and older) randomly52
selected from the two sanitary zones of the port city of Matadi (South west of DRC) with 306 053 inhabitants.53

The sampling strategy was based on a multistage random sample. In the first, a cluster sampling considered54
each of the two health zones of the city of Matadi. In the second, a simple random sampling was carried out and55
allowed to sort four health areas in each health zone. In the third, a simple random sampling was also carried56
out by pooling two random avenues from each of the eight health areas. In the forth, the evennumbered plots57
were selected in each avenue. In the selected plots, one household was randomly selected. Finally, one randomly58
selected adult was pooled from each selected household and was invited to participate in the study. Adult living59
the city of Matadi for less than one year were excluded from the study.60

Data were collected from September 20 to October 20, 2014. The following clinical information was obtained61
from a questionnaire ad hoc: sociodemographic data (age, gender, marital status, education level, and religion),62
risk behavior (excessive alcohol consumption, cigarette smoking, physical inactivity), family and personal history63
(hypertension, diabetes mellitus). For each participant, previously trained investigators, all young doctors64
in professional internship in various hospitals in Matadi, measured body weight (kg), height (cm), waist65
circumference (cm), hip circumference (cm) and blood pressure (mmHg). Body weight was measured using66
scale Waagen Gmbh Co -Soenle, Murrhardt, German manufacturers. Age, gender, marital status, education67
level, religion, alcohol consumption, cigarette smoking, physical activity, family and personal history were filled68
in by self-report declaration. Body weight was recorded to the nearest 0.1 kg using an electronic beam balance69
scale. The patient was barefoot, lightly clad, standing motionless at the center of the weighing pan, upper limbs70
along the body; the body weight is evenly distributed on both feet. Height was measured to the nearest 171
mm using a standardised wallmounted height board; the patient being barefoot standing heels together, head72
positioned so that the line of sight is perpendicular to the body.73

Head, back, buttocks and heels were in contact with the vertical board of the toise. The participant took a74
deep breath and remained in this extended position while the cursor was brought into contact with the highest75
point of the head, pressing it to compress the hair. The body mass index (BMI) was calculated as weight76
(kg)/squared height (m). The waist circumference was measured; the participant was standing, with feet apart77
at about 25 cm, using a tape put through the umbilicus and halfway between the grid rib and the iliac crest.78
The measurement was taken at the end of expiration and it was recorded to the nearest millimeter. The hip79
circumference was measured under the same conditions; the ribbon was put through the widest part of the basin.80
Sitting blood pressure (BP) was measured non-invasively on the left arm, using an automated oscillometric BP81
recorder OMRON M6 worn cuff at heart level, the patient being seated for 5 minutes. An average of three82
consecutive shots each separated by three minute interval was chosen.83

5 E a r l y V i e w b) Operational definitions84

Hypertension was defined as individuals with self-reported history of hypertension or with an average of 2 blood85
pressure measurements of at least 140/90mmHg using an automated digital sphygmomanometer. Awareness was86
based on selfreports. Treatment was based on the regular use of blood pressure-lowering medications. Control87
was defined as individuals with blood pressure lower than 140/90mmHg.88

6 c) Statistical analyses89

The collected data were encoded on EPIINFO 7 and exported to a Microsoft Excel sheet 2010 for cleaning and to90
check its consistency and quality, thus served as a database and were analyzed using SPSS Version 20.0 software.91

The statistics used to describe the variables were the mean ± standard deviation for continuous quantitative92
variables with symmetric distribution, the median with interquartile range (IQR) for those with a non-Gaussian93
distribution. Categorical variables were described as relative frequency (%) and / or absolute (n).94

For the analysis, comparison of means was performed with the Student t test or t test for variances, the95
median with the nonparametric Wilcoxon / Mann Whitney. The Pearson Chi-square or Fisher’s exact test, as96
appropriate, was used to compare proportions.97
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7 III.98

8 Results99

A total of 397 participants attended the survey, 105 (26.4%) were from the rural areas while 292 (73.6%) were100
from the urban areas, 144(36.3%) were men while 253(63.7%) were women, the mean age was 41.2±16.5 years.101
Respondents came in equal proportion from both prevalence, awareness, treatment, and control in E a r l y102

V i e w103
Hypertension was identified in 162 (40.8%) participants. fifty eight (58%) participants with hypertension104

were aware of the diagnosis, of whom 35 (37.2%) reported to take a blood pressure-lowering medications, with105
blood pressure control among 12 (34.2%) of those being treated. The rate of HTN awareness, treatment and106
control varied according to age. The rate of hypertension awareness that is less healthcare areas (50.1% of107
the Nzanza health area and 49.9% of Matadi health area). Two groups of respondents were constituted; the108
first was made of all respondents without hypertension (235 or 59.2%) and group 2 was made of hypertensive109
respondents (162 or 40.8%). Table 1 presents the general characteristics of the study population as a whole and110
stratified by the hypertension status. Hypertensive participants tended to be older and married; and marital111
status was associated with hypertension (p <0.0001). They were more likely to belong to the Catholic Church112
and the Protestant Church. No difference has been noted between the two groups regarding the gender and the113
occupation. than 10% before the age of 55, but it is rapidly improving to 30% from 55 years. This is illustrated114
in figure ??.115

Figure ?? : Awareness of hypertension according to the age Figure 2 shows that before the age of 55, the116
rate of awareness is better in women. But after this age the rate becomes better in men, although a significant117
improvement of this knowledge is also seen in women after 55 years. The control rate is worse in hypertensive118
older women than among the younger ones. An opposite situation is observed in men, in whom there is a better119
control of hypertension in older men compared to the younger ones. This is illustrated in Figure 3. The present120
study showed that hypertensive patients tend to be older. This is in agreement with virtually all previous studies,121
they were in-hospital or population-based. It is indeed long been known that advanced age was the main risk122
factor for high blood pressure. This is attributed to the aging process of the arteries. This study also found that123
hypertensive patients were more often married. The major responsibilities brought by marriage and psychosocial124
stress that follows would be the explanation. However a confounding factor such as age could also explain this,125
since in general the married are older than the unmarried. That members of the Catholic and Protestant religions126
are often hypertensive than those of other religions including revivalist churches could be explained by the fact127
that there would be more solidarity, more faith and therefore more inner peace and less psychosocial stress among128
the followers of these religions. But again, the existence of confounding factors must be postulated, and these129
findings need to be confirmed in the larger survey.130

9 b) Prevalence and awareness131

The prevalence of hypertension found in this study is 40.8%. The same prevalence has been found by ??atchunga132
et al [17] in South Kivu province in eastern DRC. The distribution of the prevalence in urban and rural areas133
is also consistent with the results of ??atchunga et al. [17]. Aside from some studies that have focused on134
older populations, the prevalence found in this study is the largest ever reported in sub-Saharan Africa. Would135
the DRC be the epicenter of the epidemic of hypertension in sub-Saharan Africa? Fifty Eight percent of the136
hypertensive participants were137

10 Male controls138

11 Female controls139

It is well known that the prevalence of hypertension varies with the considered age range. It is also well known140
that women are less likely to have high blood pressure than men before the age of 55 and after trends are141
equalized before reversing. But to the best of our knowledge, this study is the first to show that the gender142
related differences in the rate of awareness and control also varied with the considered age group.143

The interest of the issue of the prevalence, awareness, treatment and control of hypertension justifies the144
large number of publications that exist on the subject. All these publications agree that in Sub-Saharan Africa,145
more than elsewhere, high blood pressure is under-diagnosed, under-treated and poorly controlled. In DRC the146
available population based, epidemiological studies on hypertension have been held Kinshasa and its environs147
[14-16], in the west of the RDC, and more recently in South Kivu ??17] in the eastern part of the country.148
These studies showed that the prevalence of hypertension deepened year to year and was higher in urban than149
in rural areas, contrary to what had been observed several decades ago. These previous studies have also shown,150
as elsewhere in sub-Saharan Africa, low rate of hypertension awareness, treatment, and an even lower rate of151
hypertension control. Since the trend of hypertension and other risk factors of cardiovascular disease are changing152
because of the growing urbanization and related lifestyle changes in sub-Saharan Africa, and since the city of153
Matadi has never benefit from epidemiological study on hypertension, this study was required and cannot be154
regarded as excessive.155
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13 C) TREATMENT AND CONTROL

aware of their hypertensive status before the surveys. This is consistent with the Katchunga et al. findings156
??17]. Considering a recent meta-analysis which found a rate of awareness of hypertension between 7% and 56%157
in sub-Saharan Africa [18], this rate of awareness is one of the best ever reported in sub-Saharan Africa. Only158
Awoke et al. in North-West Ethiopia (63%) [19] and Bovet, from a national wide survey in Seychelles (65%)159
[20] reported a higher rate of awareness of hypertension. However, considering the fact that 42% of hypertensive160
patients were unaware of their condition before the study, we consider that there is still much outreach work161
to be done. The sensitization should not only target individuals but also the health care professional who need162
to seize the opportunity of each consultation to measure patient’s blood pressure. This study also showed that163
the prevalence of hypertension increases before age 35, is stabilized between 35 and 54 years and then majored164
considerably after 55 years. The rate of awareness follows the same trend, but with a disparity between the sexes.165
In fact, women seem more aware of their condition than men before the age of 55 years. This trend was reversed166
after the age of 55 where men become more aware than women. Somatic and psychological changes inherent167
in menopause [21] would they be the basis for a relaxation of attention or disinterest which would explain the168
decline in the awareness of hypertension at this age? It has been demonstrated that over time women’s sense of169
control declines more than men’s [22].170

Hypertension advocates improving hypertension control from 50% to 70%, an objective expected to be achieved171
in 2015 [23], (there is a comma, not a full stop) in sub-Saharan Africa, the rate of hypertension treatment and172
control are consistently below 50%. The high rate of uncontrolled hypertension overshadows either a nonoptimal173
management, or a poor adherence. It is as a result of incompetence of the attending physician or the patient’s174
lack of discipline, or both. While there are certainly rare complex cases where, despite the competence and175
patient adherence, high blood pressure remains uncontrolled. This is also an intrinsic characteristic of HTN in176
blacks to be difficult to control. But poverty in this region has some responsibility, since it decreases the patient’s177
accessibility to health care. In sub-Saharan Africa, overall, 18% of individuals with hypertension were receiving178
treatment across the studies [18]. The treated hypertensive rates found in this study (37.2%) exceeds this rate.179
As for the 34.2% control rates found in this study, it is one of the best ever reported in sub-Saharan Africa.180
Only Damasceno et al. (39%) [24] reported a higher control rate than the one we found. These figures on the181
treatment and control rate are quite flattering when compared to figures found elsewhere in sub-Saharan Africa.182
But they are meager when compared to those found in North Africa or in the Western, and when considering183
the consequences it can have on the morbidity and mortality of these patients with uncontrolled hypertension.184
In DRC, ??atchunga [17] reported 13% of controlled hypertension. The post-war situation in the province of185
South Kivu and the consequences this has had on the organization of health services can explain this difference186
between two geographical sites of the same country. Further studies are needed to understand the reasons for187
the better treatment and control rate profiles observed in the city of Matadi on the figures found in other sub-188
Saharan studies. Improving this grim picture of low rate of awareness, treatment and control of hypertension189
calls for the involvement of several actors such as attending physicians (patient sensitization and evidence-based190
optimal treatment) patients themselves (strict compliance with lifestyle changes and good adherence to medical191
treatment) government (regulatory of cooking salt intake and physical activity) and media (information on risks192
of too much salty food, too much fat and a sedentary lifestyle).193

Our findings should be interpreted in the light of certain limitations including the office blood pressure rather194
than the ambulatory blood pressure or Selfmeasurement of blood pressure.195

V.196

12 Conclusion197

This study found a high prevalence of HTN, as well as low percentage of HTN awareness and treatment. As198
described elsewhere, despite the availability of a wide selection of effective antihypertensive treatments and the199
existence of clear treatment guidelines, many patients with hypertension do not have controlled blood pressure200
[18]. As a balance with the center of inertia represented by the age of 55, female hypertensive are more aware201
than male hypertensive before the age of 55, male are more aware than female after 55 years. Female after 55202
are less well controlled than male, male before age 55 are less well controlled than female. It is time to consider203
and organize a coordinated response where doctors, patients, policymakers, the media, in short everyone, should204
play an active role.205

13 c) Treatment and control206

This study found a low rate of treated patients (37.2%) and an even lower rate of control in treated hypertensive207
patients (34.2%). This is a common situation around the world. But all authors agree that the situation in208
sub-Saharan Africa is more dramatic than in other regions. Rather than the ”law of halves” which is generally209
observed in Western countries, this study showed that here, it is the ”law of thirds ” that prevails when considering210
the rate of treated and controlled hypertensive persons. This contrast between Western trends and trends in211
Africa and especially sub-Saharan Africa will intensify in future years. Indeed, while the 2013 guidelines of the212
French Society of Arterial 1213
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