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ABSTRACT

The plasma atherogenic index (AIP) constitutes a new marker to assess the risk of atherogenicity 
and cardiometabolic health. The AIP is a predictor of cardiovascular disease, particularly arterial 
hypertension, and stroke. The aim of this study was to evaluate the lipid profile and to determine the role 
of AI in the occurrence of stroke in a nomadic population in Sub-Saharan Africa (SSA) rural area.

Methods: It is a descriptive and analytical transversal study on 160 adults’ subjects including 80 
hypertensive living in Widou Thiengoli, situated in Ferlo, a rural area in northern of Senegal. A survey 
on the sociodemographic characteristics of the population was carried out using a questionnaire before 
carrying out anthropometric measurements (weight, waist circumference and height), cardiovascular 
(systolic and diastolic blood pressure) and biochemical (total cholesterol, HDL cholesterol and 
triglycerides).

Results: the comparison of the 2 groups showed that the risk of developing hypertension and stroke 
increased with age. Moreover HDL- cholesterol levels were much lower in hypertensive than controls. 
In addition, in the hypertensive group, a correlation between systolic mean arterial pressure and HDL 
cholesterol was found [r = 0.22 (p = 0.0488)]. Moreover, it’s found that the AI is significatively higher in 
stroke patients and in hypertensive than in non- hypertensive subjects (p < 0.0001).

Conclusion: These results showed an abnormality in blood HDL cholesterol level in the study population 
and suggest that AI could play an important role in the occurrence and pathophysiology of stroke in SSA 
population.

Abbreviations: HTA: Hypertension; CVD: Cardiovascular Diseases; WHO: World Health Organization; 
LDL: Low-Density Lipoprotein; TC: Total Cholesterol; TG: Triglycerides; HDL: High-Density Lipoprotein; 
IRL: International Joint Laboratory; BMI: Body Mass Index; SBP: Systolic Blood Pressure; DBP: Diastolic 
Blood Pressure; AI: Atherogenic Index
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Introduction 
Hypertension (HTA) and dyslipidemia are major risk factors for 

cardiovascular diseases (CVD) and are responsible for more than 
80% of deaths and disabilities in low- and middle-income countries 
[1]. In Africa, between 50% and 88% of deaths occurring are due to 
cardiovascular diseases, according to the 2022 World Health Organi-
zation (WHO) Report on monitoring the fight against non-communi-
cable diseases [2]. In Senegal, the World Health Organization (WHO) 
estimates that NCDs represent 42% of all deaths. Cardiovascular 
diseases represent the largest proportion with 17% of deaths [1]. 
However, despite the frequency of cardiovascular diseases, data on 
the prevalence of risk factors such as hypertension and dyslipidemia 
are rare. Only a few epidemiological surveys have been carried out 
in hospitals in the city of St Louis [3], and Dakar and in rural areas 
reporting dyslipidemia values ranging from 39.3% to 80% [4-6]. The 
STEPS study in 2015 reported a prevalence of 13.3% of hypertension 
and 10.1% of hypercholesterolemia among adults in Senegal [7]. Car-
diovascular disease has been shown to be associated with hyperten-
sion and increased blood levels of low-density lipoprotein (LDL), total 
cholesterol (TC), and triglycerides (TG) [8].

On the other hand, low high-density lipoprotein (HDL) levels are a 
risk factor for mortality from cardiovascular disease. Epidemiological 
studies have established a strong association between hypertension 
and coronary heart disease and between hypertension and stroke [8-
12]. Furthermore, there is no longer any doubt regarding the harmful 
effects of high blood pressure and increased total cholesterol. Con-
sidered alone or cumulatively, these abnormalities exponentially in-
crease cardiovascular risk. Lipoproteins also play a fundamental role 
in the genesis of atherosclerosis; they strongly influence the impact of 
hypertension in the process [9]. Furthermore, the plasma atherogenic 
index (AIP) constitutes a marker to assess the risk of atherogenicity 
and cardiometabolic health. He is a predictor of cardiovascular dis-
ease, particularly arterial hypertension, and stroke [10]. Thus, dys-
lipidemia constitutes a major risk for the occurrence of myocardial 
infarction, stroke, heart failure, peripheral vascular disease, aortic 
dissection, and end-stage renal failure [12-15]. The objective of our 
study is to compare the serum levels of triglycerides, cholesterol, HDL, 
LDL and the atherogenic index in hypertensive and non-hypertensive 
people within a rural population of Ferlo in Senegal, more precisely in 
Widou Thiengoli.

Materials and Methods
This is a descriptive and analytical cross-sectional study carried 

out in collaboration with the International Joint Laboratory (IRL) 
3189-Environment-Health-Society, CNRS-UCAD, during the period 
from August 2018 to July 2019 in Widou Thiengoli in Ferlo, a rural 
semi-desert sylvo-pastoral area in northern Senegal.

Study Population

•	 Inclusion Criteria: Any adult subject aged at least 18 years, 
hypertensive or not, living permanently in Widou Thiengoli.

•	 Exclusion Criteria: Subjects not meeting the inclusion crite-
ria, pregnant women, people with diabetes or kidney disease 
were not included in the study.

Parameters Studied

A survey on the sociodemographic characteristics of the pop-
ulation was carried out using a questionnaire before carrying out 
anthropometric measurements (weight, waist circumference and 
height), cardiovascular (systolic and diastolic blood pressure) and 
biochemical (total cholesterol, HDL cholesterol and triglycerides). 
Subjects’ body mass index (BMI) was calculated using the Quetelet 
equation, BMI (kg/m2) = Weight (Kg)/height2 (m2). According to the 
BMI classification, overweight is defined by a BMI between 25.0 - 29.9 
kg/m2 and obesity for a BMI ≥ 30 Kg/m2. Hypertension is defined by 
the standards of the American Heart Association, as a systolic blood 
pressure (SBP) ≥ 140 mmHg and/or a diastolic blood pressure (DBP) 
≥ 90 mmHg or any subject under antihypertensive treatment even if 
their arterial blood pressure under treatment is below the thresholds. 
Hypertension is classified as mild when the SBP is between 140-159 
mmHg and/or the DBP is between 90-99 mmHg; it is moderate if SBP 
is between 160-179 mmHg and/or DBP between 100-109 mmHg, it 
is severe when SBP ≥ 180 mmHg and/or DBP ≥ 110 mmHg. Capillary 
blood was collected to determine the lipid profile, and the levels of 
total cholesterol, HDL cholesterol, and triglycerides were measured 
using the enzymatic method with a Lipid Pro Mission type measuring 
device. LDL cholesterol was calculated using the Friedewald formula: 
LDL-chol = Total Cholesterol - (HDL cholesterol + Triglycerides / 5). 
The atherogenic index (AI) was calculated using the following formu-
la: Total Cholesterol / HDL Cholesterol [16].

Hypercholesterolemia is defined by a total cholesterol level > 
200 mg/dL, LDL hypercholesterolemia at a level > 160 mg/dL, HDL 
hypocholesterolemia when the level is < 40 mg/dL, and hypertri-
glyceridemia > 150 mg/dL. The atherogenic index or Castelli index is 
an indicator of arterial and especially coronary risk, and it allows the 
measurement of the risk of atherosclerosis. The risk is minimal when 
the Total Cholesterol / HDL Cholesterol ratio is < 3.5; it is moderate 
if 3.5 < AI < 4.5, and the risk is considered high when the AI > 4.5. 
All biochemical measurements were performed after at least eight 
hours of fasting, in the morning of the day when all clinical measure-
ments were first taken. The data were processed at the Laboratory 
of Physiology and Functional Explorations of the Faculty of Medicine, 
Pharmacy and Dentistry of Cheikh Anta DIOP University of Dakar 
(UCAD). Statistical analyses were conducted to analyze the data. The 
data were presented as mean ± standard deviation, percentages, and 
relative values. The study population was divided into hypertensive 
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and non-hypertensive groups based on the classification criteria of 
a systolic blood pressure (SBP) ≥ 140 mmHg and/or diastolic blood 
pressure (DBP) ≥ 90 mmHg. Chi-square tests were used to determine 
the relationship between hypertensive and non-hypertensive status 
and the outcomes of interest. One-way ANOVA with Newman-Keuls 
post hoc test was used to compare cardiovascular variables (SBP and 
DBP), biochemical variables (lipid profile), and BMI parameters be-
tween the two groups. Pearson’s correlation test was utilized to ex-
amine the associations between cardiovascular and biological param-
eters. Data analysis was performed using GraphPad Prism 8 software.

Ethical and Financial Aspects of the Study

The study protocol was developed at the Laboratory of Physiolo-
gy and Functional Explorations of the Faculty of Medicine, Pharmacy, 
and Dentistry of Cheikh Anta Diop University of Dakar (UCAD) in ac-
cordance with the guidelines outlined in the Declaration of Helsinki. 
It was approved by the Ethics Committee of the Doctoral School of 
the Faculty of Medicine at UCAD. Participants provided their informed 
consent, either written or oral, after being fully informed about the 
study’s methods and objectives. This study received financial support 

from the International Research Laboratory (IRL) 3189- Environ-
ment-Health-Society, CNRS-UCAD, and the Human-Environment Ob-
servatory (OHMi) of Téssékéré.

Results
Socio-Demographic Characteristics of the Respondents

A total of 160 subjects were collected, including 80 suffering from 
high blood pressure. The population studied was characterized by the 
predominance of young subjects, more than half (58.8%) were under 
50 years old while elderly subjects represented 41.3%. The mean age 
was 46.8 ± 16.9 years with extremes ranging from 20 to 92 years. The 
median was 45 years, and the mode was 30 years. The mean ages of 
the two groups of subjects were significantly different (p < 0.0001), 
55.86 ± 16.08 years and 37.84 ± 12.31 years for hypertensives and 
non- hypertensives, respectively. Among the participants, 85.6% were 
married, including 58.1% monogamous. There were more married 
people in the hypertensive group with a significant difference (p = 
0.0432). Only 2.5% were in school and did not go beyond primary 
school. No statistically significant difference was noted between the 
2 groups (Table 1).

Table 1: Socio-demographic characteristics of the study population.

Variables Categories HBP (N=80) NHBP (N=80) P

% 95%IC % 95%IC

Age

20-34 yrs 11.30% [6.03-20.02] 47.50% [36.92-58.30]

< 0.0001
35-49 yrs 23.80% [15.76-34.14] 35.00% [25.45-45.92]

50-64 yrs 35.00% [25.45-45.92] 13.80% [7.85-22.97]

+ 65 yrs 30.0% [21.06-40-77] 3.80% [1.28-10.45]

Marital Status
Married 80.00% [69.95-87.30] 91.30% [83.02-95.70]

0.0432
Not married 20.00% [12.70-30.05] 8.80% [4.30-16.98]

Level study
Educated 1.30% [0.22-6.75] 3.80% [1.28-10.45]

0.3687
Uneducated 98.80% [93.25-99.78] 96.30% [89.55-98.72]

Anthropometric and Cardiovascular Parameters

The overall mean BMI of 21.8 ± 4.07 kg/m2 was identical in 
hypertensive and non-hypertensive people with a median of 21.6 
kg/m2. Overweight and obesity were slightly less common in the 
non-hypertensive group. People with overweight were 18.8% [95% 
CI: 11.7-28.6] and 8.8% [95% CI: 4.3-16.9] among hypertensives and 
non-hypertensives respectively and obesity was noted in 3.8% [95% 
CI: 1.2-10.5] of hypertensive subjects and in 5.0% [95% CI: 1.9-12.2] of 
non- hypertensive subjects. Overweight and obesity were more prev-
alent among women in both groups. Among hypertensives, 22.7% [95% 
CI: 12.8-36.9] of women were overweight compared to 13.9% [95% CI: 
6.1-28.6] of men. In this same group, 6.8% [95% CI: 2.4-18.2] of women 
were obese and no obesity was noted in men. The mean waist cir-
cumference was 75.9 ± 12.8 cm in the total population with a median 

of 74 cm. In non-hypertensives, it was 74.9 ± 11.1 cm with a median 
of 72 cm and in hypertensives, 76.8 ± 14.4 cm and a median of 77 
cm. It should also be noted that hypertensive women had a waist cir-
cumference slightly higher than that of hypertensive men (77.2 ± 17.4 
and 76.31 ± 9.58 cm respectively). On the other hand, among non-hy-
pertensives, the waist circumference was higher among men (76.59 ± 
10.03 cm) than among women (72.89 ± 12.09 cm), but the difference 
was not significant. However, a correlation was noted between BMI 
and waist circumference (r = 0.5908; p < 0.0001)

Arterial Pressure

The mean SBP was 142 ± 25.0 mmHg and the DBP was 88 ± 14.5 
mmHg among the respondents, and the median was 134 mmHg 
and 85 mmHg for SBP and DBP, respectively. Mean SBP and DBP in 
hypertensive patients were higher (160 ± 21.7 mmHg / 98 ± 12.9 
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mmHg) than in non-hypertensive subjects (123 ± 8.3 mmHg / 78 
± 6.9 mmHg), p < 0.0001. There is a slight female predominance of 
hypertension, with 55% of women being hypertensive compared to 
45% of men. Blood pressure increases with age and reaches its maxi-
mum in the age groups 50 to 64 and over 65 years. The proportion of 
hypertensives by age group was 11.3% (20-34 years), 23.8% (35- 49 
years), 35.0% (50-64 years) and 30.0% (65 years and over). Hyper-
tensive patients were classified into 3 grades according to the WHO 
classification of hypertension; 43.8% of hypertensives had grade 1 
hypertension; 30.0% grades 2 and 26.3% grade 3. Table 2 shows the 
comparison between hypertensives and non-hypertensives in rela-
tion to the different anthropometric and cardiovascular risk factors.

Table 2: Comparison of anthropometric and cardiovascular risk fac-
tors between hypertensives and non-hypertensives.

Parameters HBP (N=80), 
(mean /SD)

NHBP (N=80), 
(mean /SD) P

SBP (mmHg) 160 ±21.7 123 ± 8.3 < 0.0001

DBP (mmHg) 98 ± 12.9 78 ± 6.9 < 0.0001

BMI (Kg/m2) 21,9 ± 4.2 21.6 ± 3.9 0.5465

Waist size (cm) 76,8 ± 14.4 74.9 ± 11.1 0.3533

Biochemical Parameters

Table 3 shows the distribution of lipid profiles between the hy-
pertensive and non-hypertensive groups. The mean total cholester-
ol was 135.90 ± 33.85 mg/dl with a median of 132.00 mg/dl. This 
overall average was substantially equal to that observed in the two 
groups 136.90 mg/dl and 134.89 mg/dl in hypertensives and non-hy-
pertensives respectively. The average total cholesterol was higher in 
women 140.7 ± 39.8 mg/dl than in men 131.1 ± 26 mg/dl. Howev-
er, there was no significant difference between genders. None of the 
men suffered from high cholesterol. HDL cholesterol (HDL-C) was 
low in 95% [95% CI: 90.4-97.4] with a mean of 32.23 ± 14.83 mg/dl, 
well below the values recommended by the WHO (≥ 60 mg/dl). There 
was no relationship between age and low HDL-C. In the hypertensive 
group, a correlation was observed between high blood pressure and 
low HDL cholesterol level (p = 0.0488; r = 0.22). In addition, there 
is a statistically significant correlation between the HDL-C level and 
the atherogenicity index p < 0.0001; r = -0.711; and as well as be-
tween the HDL-C level and the LDL-C/HDL-C ratio; p<0.0001; r = 
-0.6823. The proportion of LDL hypercholesterolemia was 7.5% in 
the 2 groups. About 11.3% of women compared to 3.8% of men had 
high LDL cholesterol. In the study population, mean LDL cholesterol 
was 83.5 ± 32.7 mg/dl and 78.3 ± 28.1 mg/dl in hypertensives and 
non- hypertensives, respectively. Hypertensive men had a significant 
LDL-C profile compared to normotensive men (p = 0.0227). There is 
no correlation between LDL-C and the other factors studied. Hyper-
triglyceridemia was found in 18.8% of the population with an overall 

average triglyceride of 113.91 ± 50.53 mg/dl. It was 112.7 ± 50 and 
115.2 ± 50.4 in hypertensives and non- hypertensives respectively. 
Hypertriglyceridemia was 16.3% and 21.3% respectively between 
hypertensives and non-hypertensives, however without significant 
difference between the groups as well as between men and women. 
Mixed hypercholesterolemia was found in 16.9% [95% CI 11.9 to 22.4] 
of the population, including 18.8% women and 15% men. It was noted 
in 13.8% of hypertensives compared to 20.0% in non-hypertensives.

Table 3: Lipid profiles of hypertensives and non-hypertensives.

Variables HBP(N=80), 
(mean /SD)

NHBP(N=80), 
(mean /SD) P

Chol total 136.9 ± 36.3 134.9 ± 31.5 0.7082

Chol-HDL 30.8 ± 15.9 33.6 ± 13.6 0.2509

Chol-LDL 83.5 ± 32.7 78.3 ± 28.1 1.0000

Triglycérides 112.7 ± 50.9 115.2 ± 50.4 0.7578

IA = chol T/C-
HDL 5.1 ± 2.0 4.5 ± 1.7 0.066

Stroke Patients

Approximately 7.5% of the subjects surveyed suffered a stroke. 
All stroke cases had blood pressure above the recommended stan-
dard with a mean SBP of 167.2 ± 30.7 mm Hg and a mean DBP 97.2 ± 
15.2 mm Hg.

Their average BMI was 22.3 ± 6.5 kg/m2, however 25.0% [95% CI: 
8.9-53.2] of them were overweight and/or obese. Only 8.3% [95% CI: 
1.5-35.4] of stroke cases had a high waist circumference with an aver-
age of 66.7 ± 24.3 cm. No hypercholesterolemia has been observed in 
stroke victims. Likewise, they had normal LDL- C levels with an aver-
age of 85.2 ± 18.1 mg/dl. On the other hand, they had a low HDL-C lev-
el with an average of 26.1 ± 8.3 mg/dl. Approximately 11.1% [95% CI: 
1.9-43.5] of stroke victims experienced hypertriglyceridemia, but no 
association between stroke risk and hypertriglyceridemia was noted.

Atherogenic Risk

The atherogenic index (AI) averaged 4.8 ± 1.8 with a median of 
4.7. More than half of the participants had an AI > 4.5 (53.8% [95% 
CI: 46.03-61.30]). Among hypertensive subjects, 60.0% [95% CI: 49.05-
70.04] had an elevated AI compared to 47.5% [95% CI: 36.92-58.30] in 
non-hypertensive patients. AI was higher in men (51%) than wom-
en (49%). On the other hand, the extreme values of this ratio were 
more marked in women 1.6 to 12.6 compared to 1.4 to 8.8 in men 
with AI values going against for women. Analysis of atherogenic in-
dex data showed that stroke patients had significantly higher AI (p 
< 0.0001) compared to non-hypertensive subjects. Among the stroke 
cases, 87.5% had an atherogenic index > 4.5; the values of this ratio 
varied between 3.1 and 7.9 (Table 3). The analysis showed a strong 
correlation between the atherogenic index and the HDL-chol level (p 
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< 0.0001). Likewise, a negative correlation was noted between BMI 
and low HDL cholesterol level (r = -0.2006; p = 0.0110) and a statisti-
cally significant correlation with the atherogenicity index r = 0.2915; 

p = 0.0002. It was noted, in the hypertensive group, a strong correla-
tion between high blood pressure and low HDL cholesterol level, the 
correlation coefficient “r” was 0.22 (p = 0.0488) (Table 4).

Table 4: Comparison of the high rate of atherogenicity index in hypertension and non-hypertension.

Variables Non- Hypertensive Hypertensive Stroke patient P

Atherogen Index 4.5 ± 1.7 5.1 ± 2.0 5.5 ± 1.6
< 0.0001

High atherogenic index (%) 47.5 60 87.5

Total Cholesterol (mean-mg/dl) 134.9 ± 31.5 136.9 ± 36.3 136.2 ± 21.2
--

Hypercholesterol (%) 1.3 1.3 0

HDL-C (mean-mg/dl) 33.6 ± 13.6 30.8 ± 15.9 26.1 ± 8.2
0.076

Hypochol-HDL (%) 95 95 100

LDL-C (mean-mg/dl) 78.3 ± 28.1 83.5 ± 32.7 85.3 ± 18.1
-

Hyperchol-LDL (%) 7.5 7.5 0

Triglycerid (mean-mg/dl) 115.2 ± 50.4 112.7 ± 50.9 124.5 ± 33.7
0.068

Hypertriglycerid (%) 16.3 21.3 11.1

Discussion
The average BMI of this study was approximately equal between 

the two groups, it is comparable to the average found in the study 
carried out at Ferlo in 2014 (20.55 ± 4.04) and it is lower than the 
average BMI found in Dakar (24.04 ± 4.98) [17]. This same phenome-
non was also noted in a population of the same nomadic ethnic group 
from North Benin [18]. It was also found that overweight and obesity 
were higher among hypertensives than among normotensive sub-
jects. They were almost twice as high in women, compared to men 
(46.2% vs 25.2%, p < 0.0030), and moreover sex was significantly 
correlated with BMI (r = 0.1743; p = 0.0275). These results are com-
parable to those found in a population of the same ethnic group in 
Cameroon where overweight and obesity were rare among men but 
more common among women [19].

Numerous studies have shown the indisputable role of plasma 
cholesterol and its fractions in cardiovascular diseases caused by 
atherosclerosis [5,20-22]. The harmful role of its different fractions is 
expressed depending on whether there is an increase in LDL-choles-
terol, a decrease in HDL-cholesterol and a total cholesterol/HDL-cho-
lesterol ratio > 4.5 [23]. Atherosclerosis, a pathology of multifacto-
rial origin, represents the main cause of mortality in industrialized 
countries, and the accelerating role of arterial hypertension (HTA) in 
this process is now a well-established notion [24]. Our results showed 
that total cholesterol levels in the subjects were almost normal and 
identical between hypertensives and non-hypertensives. This was 
also noted in a population of the same ethnic group in Benin [18]. The 
hypercholesterolemia rate of 1.9% was much lower than that found 
at the Saint Louis University Hospital in Senegal which was 60.9% [5] 
and that found at the Aristide Le Dantec Hospital in Dakar which was 
30.9% [4].

This difference in results is explained by the difference in meth-
odology and the types of population survey compared to hospital 
surveys. Furthermore, LDL cholesterol could promote circulatory dis-
orders by reducing the size of the arteries. Thus, the higher the LDL 
level, the higher the risk of atherosclerosis [24]. However, the aver-
age LDL cholesterol of our study population was within the optimal 
values, there was no difference between hypertensives and non-hy-
pertensives. These results were identical to those found in Benin. 
However, there was a significant difference between hyper- and nor-
mo- tense men. Unlike the Benin study where a significant difference 
was noted in women (p=0.001) [18]. The prevalence of hypercholes-
terolemia (7.5%) was much lower than that found in St Louis (66.2%) 
and Dakar (30.9%) (4.5).

The average triglycerides (113.91 ± 50.5 mg/dl) in our population 
were within normal values. It was the same in the same ethnic group 
from northern Benin (77.3 ± 18.9 mg/dl) [18], but it was lower than 
that found in a population of Cameroonian hypertensives (135.7 ± 49. 
8 mg/dl) [25]. There were no differences between men and women 
or between the two study groups. On the other hand, the prevalence 
of hypertriglyceridemia in our study was 18.8% and it is higher than 
the results which were found in St Louis of Senegal (4.5%) and 0.51% 
in Dakar (4.5). On the other hand, it is estimated that the higher the 
HDL level, the lower the risk of atherosclerosis, since good cholester-
ol has protective properties for the vessels. Unfortunately, the HDL 
cholesterol concentration in our subjects was lower than the values 
recommended by the WHO. The prevalence of low HDL cholesterol 
was 95% in our study population in both men and women as well as 
in hypertensives and non-hypertensives. This prevalence was much 
higher than that found in St Louis (26.5%) and Dakar (7.3%). These 
results agree with those of Gomina et al, in 2011 where the concentra-
tion of HDL was low in the same ethnic group as our study population 
in both men and women [18]. 
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In addition, a significant correlation was found in our study be-
tween low HDL level and high blood pressure. The Atherogenic risk in 
our population was higher than that found in subjects from northern 
Benin [18] and that reported by Hunter et al. (2010) in a black Amer-
ican population [26]. More than half of the hypertensive population 
(60%) and 87.5% of stroke patients had a high atherogenic index. 
A correlation has been noted between low HDL cholesterol levels 
and high levels of the atherogenic index. Decreased HDL concentra-
tion increases the risk of ischemic stroke. This relationship has been 
demonstrated in epidemiological investigations, such as the Framing-
ham study [27]. In prospective American studies, an increase in HDL 
cholesterol of 0.01 g/L (0.026 mmol/L) is associated with a reduction 
in coronary risk of 2% in men and 3% in women [28]. In the PROCAM 
study (4,559 men aged 40 to 64, followed for 6 years), the predictive 
value of HDL cholesterol appears considerable. At the same total cho-
lesterol level, an HDL cholesterol level below 0.35 g/L multiplies the 
vascular risk by 4 compared to subjects with HDL cholesterol greater 
than or equal to this value. Conversely, an HDL-cholesterol level great-
er than 0.55 g/L divides the risk by 2 when total cholesterol is greater 
than 2.50 g/L [22,23,29-31].

Limitations and Prospects
The results of this study would have been more comprehensive if 

Apo lipoproteins had been measured. But also, if renal function had 
been explored this would have made it possible to better understand 
the pathophysiology of hypertension in this population. It seems nec-
essary to continue the study to better deepen knowledge on the risk 
factors determining the occurrence of cardiovascular diseases such as 
hypertension, in this rural population in Senegal and in sub-Saharan 
Africa in general.

Conclusion
Although not exhaustive, our results highlight lipid abnormalities 

in the sub-Saharan rural population. These abnormalities are much 
more common in hypertensive and stroke patients than in non-hyper-
tensive patients. However, a significant decrease in HDL-C level could 
be the determining factor of atherogenic risk in this rural population, 
thus presenting a risk of atherosclerotic plaque formation that could 
lead to ischemic stroke, but it could also increase the risk of hyperten-
sion which can lead to hemorrhagic stroke.

These high-risk subjects and candidates for primary prevention 
must absolutely be identified and their level of cardiovascular risk 
quantified. They must be subject, in the same way as coronary pa-
tients, to immediate and intensive care, aimed at lowering their level 
of risk and reducing the number of cardiovascular events. Maintain-
ing a good balance of HDL and LDL cholesterol levels is therefore es-
sential to avoid cardiovascular problems. To achieve this, it will there-
fore be important to suggest that the rural sub-Saharan population 
change their dietary behaviour and engage in physical activity, which 
will reduce the risk of stroke.
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