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Abstract 

Objectives: This study, conducted as part of the "My Measure Month" program in collaboration with the French Society of 

Hypertension, aimed to investigate the prevalence of hypertension, emphasize the importance of measuring blood pressure. 

Methodology: This was an observational and cross-sectional study conducted over one month in the outpatient department of a 

center specialized in hypertension management. The study included patients aged over 18 years. We examined hypertension data 

(duration, treatments, compliance) and cardiovascular risk factors. Blood pressure was measured. Three measurements were 

taken at one-minute intervals. In the bivariate analysis, a p-value ≤ 0.05 was considered statistically significant. Results: The 

prevalence of hypertension was 45.6%. Hypertension was more frequent in women (54.2%), and the most represented age group 

was 50 to 70 years, with a prevalence exceeding 70% in patients over 70 years old. In our sample, 13% of patients not previously 

known to be hypertensive had elevated blood pressure readings. Successive measurements showed variations in hypertension 

grades, with a progressive decrease in patients with grade II and III hypertension. Among hypertensive patients, 93% had no 

coverage for their medications. Most patients were on pharmacological treatment, but a significant proportion remained 

uncontrolled (36.2%), especially those on dual therapy. Bivariate analysis showed that age ≥ 65 years, smoking, dyslipidemia and 

heart failure were significantly associated with hypertension. Conclusion: An integrated strategy for prevention, screening, and 

treatment is crucial to reduce the burden of hypertension in this population, improve the quality of life for hypertensive patients. 
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1. Introduction 

Hypertension (HTN) is a major public health issue world-

wide, particularly in developing countries undergoing a sig-

nificant epidemiological transition [1, 2]. Hypertension is the 

leading preventable risk factor for cardiovascular diseases and 

all-cause mortality globally [3]. As of 2014, the global prev-

alence of hypertension among adults aged 18 years and older 

was approximately 22% [4]. Today, nearly 1.2 billion people 

worldwide are affected by hypertension [5, 6], with preva-

lence expected to exceed 1.5 billion by 2025 [7, 8]. Hyper-

tension is associated with 9 million deaths globally each year 

[9], a figure likely to rise due to global population growth and 

aging. 

Generally, the prevalence of hypertension was higher in 

low-income countries compared to middle- and high-income 

countries in 2014 [4]. Similar to other regions, hypertension 

prevalence is higher in Africa, affecting 27% of adults [4]. 

Sub-Saharan Africa has high hypertension prevalence rates, 

ranging from 16% to 40%, and is projected to reach 150 mil-

lion cases by 2025 [10]. 

In Senegal, according to the 2015 STEPS survey, the 

overall hypertension prevalence in the study population was 

29.8% [11]. However, a general population study in the 

semi-urban area of Guéoul, Senegal in 2012 showed a hy-

pertension prevalence of 46.4% [12]. 

Hypertension often progresses silently, leading to severe 

cardiovascular diseases. It is the main risk factor for heart 

attacks and strokes. Complications include heart failure, pe-

ripheral artery disease, kidney disease, dementia, retinal 

hemorrhage, and vision impairment. Hypertension is essential 

in 90% of cases, with no known cause but associated with 

several contributing factors (environmental factors such as 

obesity, sedentary lifestyle, excessive alcohol and salt con-

sumption) or secondary in 10% of cases, usually in young 

individuals and due to known and treatable causes [5]. 

Hypertension in adults over 18 years is consensually de-

fined as a systolic blood pressure of 140 mmHg or higher 

and/or a diastolic blood pressure of 90 mmHg or higher, 

measured in a medical office [13, 14]. The three-reading 

method is one of the most commonly used techniques for 

accurate diagnosis and monitoring of blood pressure in a 

clinical setting. This method involves taking three consecu-

tive blood pressure readings at a few-minute intervals during a 

doctor's visit [15]. It is also important to measure blood 

pressure in both the right and left arms [16]. 

Despite the availability of antihypertensive medications, 

global data suggest that less than half of hypertensive indi-

viduals are aware of their condition. Furthermore, less than 

one-third of treated individuals achieve controlled blood 

pressure as recommended by international guidelines [4]. In 

2010, only 13.8% of hypertensive patients worldwide had 

controlled blood pressure, 7% in Sub-Saharan Africa [17, 18], 

and 2.8% in Senegal according to the 2015 National survey on 

non-communicable diseases (STEPS) survey [11]. 

A significant impact on morbidity and mortality and a 

massive reduction in the burden of hypertension-related dis-

eases can be achieved by increasing public awareness through 

improved hypertension screening [1]. 

In this context, in collaboration with the French Society of 

Hypertension through its "My Measure Month" program, we 

conducted this one-month study. The objectives were to in-

vestigate the prevalence of hypertension, emphasize the im-

portance of blood pressure measurement, identify individuals 

needing management to lower their blood pressure, facilitate 

the care of identified hypertensive individuals, provide dietary 

and lifestyle advice to participants with elevated blood pres-

sure, and use the study data to alert governments about un-

diagnosed hypertensive individuals to improve local screen-

ing policies. 

2. Methodology 

2.1. Study Design and Inclusion Criteria 

This was an international, observational, and 

cross-sectional study involving over a hundred countries, 

including Senegal, aimed at assessing blood pressure in 1 

million participants aged over 18 years. The study was con-

ducted over a one-month period from October 24 to Novem-

ber 24, 2022. Participants in this study were recruited from the 

outpatient department of Idrissa Pouye General Hospital in 

Dakar, Senegal, a center specialized in hypertension man-

agement. 

Participants were given an information note and a 

non-opposition statement, and the detailed project was ex-

plained to provide patients the opportunity to ask any neces-

sary questions. Participants then completed a questionnaire, 

and qualified personnel took their blood pressure three times 

(with one-minute intervals between each measurement). De-

pending on the results, participants were given dietary advice 

and encouraged to adopt a "healthy lifestyle." If hypertension 

was detected, participants were advised to consult a 

healthcare professional or their general practitioner. No 

changes in care or follow-up were imposed by participation in 

the study. 

2.2. Ethical Considerations 

Written consent was obtained from participants, and those 

who refused to participate were excluded without any impact 

on their care and follow-up in the department. All patients 

were informed of the confidential nature of the study, and no 

questions allowing direct or indirect identification of partici-

pants were asked. The collected data were strictly anony-

mized. The study included patients over 18 years old who did 

not oppose the use of their data. 
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2.3. Measurement Method 

We studied demographic and social data (age, sex, ethnicity, 

education level), hypertension data (history, treatments, 

compliance, previous participation in an MMM campaign), 

cardiovascular risk factors (history of cardiovascular disease, 

smoking status, alcohol consumption, diabetes), gynecologi-

cal-obstetric data (pregnancy-induced hypertension, treat-

ments, pregnancy status), and clinical examination data 

(systolic and diastolic blood pressure, heart rate, weight, 

height). These parameters were collected via a questionnaire 

and recorded on a data sheet. Blood pressure was measured in 

all participants while seated for at least 15 minutes, with an 

empty bladder, and no coffee or other stimulants. Three 

measurements were taken at one-minute intervals. Addition-

ally, all participants underwent an electrocardiogram while 

lying down. 

2.4. Statistical Analysis 

Data analysis was performed using Epi Info version 7 and R 

Studio version 4. In the descriptive analysis, qualitative var-

iables were described in frequencies and percentages, while 

quantitative variables were described as means with standard 

deviations, extremes, and medians. In the bivariate analysis, 

we used the binary logistic regression method. All variables 

with a p-value ≤ 0.05 were included in the modeling of poor 

prognosis. We used a stepwise modeling approach. Adjusted 

odds ratios (ORs) with their 95% confidence intervals were 

calculated for each variable retained in the final model. To 

assess the goodness-of-fit of the model, we performed the 

Hosmer-Lemeshow test to verify its adequacy. 

3. Results 

In our observational study, we enrolled 610 patients, of 

which 284 were hypertensive, representing a frequency of 

46.5% of all consultations. The average age of participants 

was 54 years, with a range from 18 to 85 years. The most 

represented age group was 50 to 70 years, comprising 36.6% 

of the patients (Figure 1). Our study population was pre-

dominantly female, with 58.4% women, resulting in a sex 

ratio of 0.712. 

The study of cardiovascular risk factors revealed that hy-

pertension (HTN) was present in 46.5% of the patients. It was 

more frequent in women (54.2%) than in men (35.7%), and 

the most representative age group was 50 to 70 years. The 

prevalence increased from 0% in patients aged 18 to 30 years 

to over 70% in patients over 70 years. In our sample, 13% of 

patients who were not previously known to be hypertensive 

had elevated blood pressure readings. 

For the first measurements, 66.39% of patients had nor-

mal blood pressure, 20.82% had grade I HTN, 10.82% had 

grade II HTN, and 1.97% had grade III HTN. For the second 

measurements, 65.41% of patients had normal blood pres-

sure, 23.77% had grade I HTN, 7.87% had grade II HTN, 

and 2.95% had grade III HTN. During the third measure-

ments, 69.34% of patients had normal blood pressure, 24.75% 

had grade I HTN, 3.93% had grade II HTN, and 1.97% had 

grade III HTN. Thus, successive measurements showed 

variation in HTN grades, with a progressive decrease in 

patients with grade II and III HTN, suggesting some im-

provement or the effect of repeated measurements (Figure 

2). 

 
Figure 1. Distribution of Patients by Age Group. 

 
Figure 2. Summary Figure of Different Measurements in Relation to 

Blood Pressure Values. 

From a therapeutic perspective, among the 284 hyperten-

sive patients, 260 paid for their consultations entirely, rep-

resenting 91.5% of the patients, while 18 paid only a part of 

their consultations, accounting for 6.4%. More than 93% of 

hypertensive patients did not have coverage for their medi-

cations. Additionally, 8.5% of the patients were not on 

treatment, 36.1% were on monotherapy, 38.3% on dual 

therapy, 12.8% on triple therapy, and 4.3% on quadruple 

therapy. Among these treated patients, 63.8% were well 

controlled, including 6.7% under lifestyle and dietary 

measures, 46.7% on monotherapy, 30% on dual therapy, 10% 

on triple therapy, and 6.6% on quadruple therapy (Figure 3). 

However, 36.2% of hypertensive patients on treatment were 

not controlled, with more than half of them on dual therapy 

(52%). 

http://www.sciencepg.com/journal/ijcts
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Figure 3. Distribution of Controlled and Uncontrolled Hypertensive 

Patients by Number of Medications. 

Other identified risk factors included overweight (28.7%), 

obesity (19.8%), sedentary lifestyle, dyslipidemia (15.8% 

each), diabetes (10.9%), smoking (9.9%), and alcohol con-

sumption (4%). Heart failure was the most frequent comor-

bidity, found in 5% of cases, followed by stroke and 

COVID-19 (4% each), and arrhythmia and heart attack (3% 

each). 

Bivariate analysis identified several parameters signifi-

cantly associated with hypertension: age ≥ 65 years (p = 

0.000), smoking (p = 0.036), dyslipidemia (p = 0.005) (Table 

1) and Heart Failure (p = 0.023). 

Table 1. Correlation Between Hypertension and Cardiovascular Risk Factors or Comorbidities. 

Factor/Comorbidity Odds Ratio (OR) 95% Confidence Interval (CI) p-value 

Age 65 years 3.5 2.1 – 5.8 0.000 

Smoking 1.8 1.1 – 2.9 0.036 

Dyslipidemia 2.2 1.3 – 3.6 0.005 

Obesity 1.5 0.9 – 2.4 0.071 

Sedentary lifstyle 1.6 1.0 – 2.6 0.056 

Diabetes 1.4 0.8 – 2.3 0.092 

Alcohol 1.3 0.7 – 2.2 0.112 

Heart Failure 2 1.1 – 3.5 0.023 

Strock 1.7 0.9 – 3.1 0.068 

COVID-19 1.5 0.8 – 2.8 0.091 

Arrhythmia 1.6 0.8 – 3.2 0.104 

Heart Attack 1.4 0.7 – 2.9 0.122 

 

4. Discussion 

During our study, we encountered various difficulties, 

primarily due to the non-receptiveness and lack of coopera-

tion from some of the patients interviewed. A majority of 

them refused to answer our questions. Additionally, we faced 

challenges related to a lack of information provided to pa-

tients upon admission; some were poorly informed about their 

condition and many were unaware of their treatment details. 

The parameters of this study were carried out in a public 

hospital located on the outskirts of the capital, where hyper-

tension care is primarily used by patients from low and mid-

dle-income groups. Consequently, the results of this study 

cannot be extrapolated to patients belonging to a higher so-

cio-economic group due to differences in psychosocial factors 

and living standards. These difficulties may have impacted 

the quality of the data collected and, consequently, the con-

clusions of the study. It is pertinent to consider these limita-

tions when interpreting the results and to propose improve-

ments for future studies. 

Our observational study highlighted several key aspects of 

the prevalence and management of hypertension among the 

patients consulted. This study showed that nearly half (46.5%) 

of the patients consulting for various reasons suffered from 

hypertension. This underscores the importance of systemati-

cally screening for hypertension in this population. Our sig-

nificant prevalence was lower than that found in a systematic 

review and other studies which highlighted the high preva-

lence of hypertension, with contemporary estimates ranging 

from 50% to 72% in general medical/surgical and cardiolog-

ical populations [19-21]. 
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The average age of participants was 54 years, and the 

prevalence of hypertension increased with age, reaching 

over 70% in patients over 70 years old. This trend is con-

sistent with the literature, which shows that age is a major 

risk factor for hypertension. This is similar to most data 

reported in Tunisia by Omezzine (64.1 years) [22], in 

Douala by Essomba (58 years) [23], and in Abidjan by 

Malik (59.1 years) [24]. 

Regarding gender distribution, our hypertensive study 

population was predominantly female (58.4%). These results 

suggest a gender disparity in hypertension prevalence, which 

could be related to hormonal, behavioral, or socio-economic 

factors. A female predominance is reported in Burkina Faso 

by Konin (59.5%) [25] and in Togo by Pio (56.19%) [26]. 

Articles analyzed by Mouhtadi et al. (2018) [27] indicated that 

hypertension mainly affects women. However, AlWabel in 

2018 [28] and Liu in 2017 [29] both reported a higher 

male/female ratio. Substance abuse and tobacco use were the 

most modifiable risk variables among study participants. 

Tobacco and alcohol use is more common among men in 

India [28, 29]. 

Regarding blood pressure assessment, during the three 

blood pressure measurements, we observed a progressive 

decrease in patients with grade II and III hypertension. This 

could be explained by repeated measurements reducing the 

"white coat effect." However, there remains a significant 

proportion of patients with high blood pressure readings re-

quiring special attention. The majority of hypertensive pa-

tients (91.5%) paid for their consultations in full, and over 93% 

had no coverage for their medications. This could pose a 

barrier to therapeutic adherence and effective hypertension 

control. Among those on treatment, 63.8% were well con-

trolled, which is encouraging. However, 36.2% of treated 

hypertensive patients remained uncontrolled, with the major-

ity being on dual therapy, which might indicate the need to 

optimize therapeutic regimens or intensify 

non-pharmacological measures. These results were better than 

those reported in the literature in Tunisia by Omezzine [22] 

and in Douala [23] with 40.9% and 25.3% controlled hyper-

tensive patients, respectively. 

Other cardiovascular risk factors were prevalent, domi-

nated by obesity (19.8%), sedentary lifestyle, dyslipidemia 

(15.8% each), and diabetes (10.9%), thus increasing the 

overall risk of cardiovascular complications and necessitating 

a comprehensive approach to prevention and treatment. Our 

diabetes figures are close to the prevalence found by Pessi-

naba S (10.4%) in Saint Louis [30] and Youzan Bi Koi J in 

Mali (15.42%) [31]. The World Health Organization (WHO) 

estimated the global diabetes prevalence at 9% in 2012, pro-

jecting it to reach 10.1% by 2035 [32]. Diabetes screening 

often occurs at the complication stage, with few Senegalese 

undergoing routine check-ups, leading to underdiagnosis in 

our regions. The presence of these comorbidities (heart failure, 

stroke, and COVID-19) highlights the severity of uncon-

trolled hypertension and the importance of holistic manage-

ment for hypertensive patients. 

The factors significantly associated with hypertension (age 

≥ 65 years, smoking, and dyslipidemia) reinforce current 

knowledge on hypertension risk factors and underscore the 

need to target these populations for preventive and therapeutic 

interventions. 

5. Conclusion 

This observational study, conducted in the outpatient car-

diology department in Dakar, Senegal, as part of the "My 

Measure Month" program initiated by the French Society of 

Hypertension, highlighted a high prevalence of hypertension 

(HTN) in the studied population, with significant challenges 

in screening, management, and therapeutic care. This preva-

lence is underestimated and increases significantly with car-

diovascular risk factors. 

It is crucial to improve access to healthcare and medica-

tions, intensify educational and health promotion interven-

tions, and adopt an integrated approach to manage multiple 

cardiovascular risk factors. These measures will help better 

control hypertension and reduce the burden of cardiovascular 

diseases in this population. 
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