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Abstract

Introduction: Type 2 diabetes is a severe chronic condition that remains in-
sufficiently documented in sub-Saharan Africa. It is frequently associated with
varjous cardiovascular risk factors, thereby increasing the incidence of cardi-
ovascular diseases. The cardiovascular prognosis of patients with type 2 dia-
betes depends on the simultaneous control of diabetes and its associated risk
factors. Thus, our study aims to determine the prevalence of these risk factors
within this population. Methodology: We conducted a cross-sectional, de-
scriptive, and analytical study from September 1, 2021, to January 30, 2022,
including 214 type 2 diabetic patients aged 35 years or older, followed on an
outpatient basis at the Marc Sankale Antidiabetic Center in Dakar. Results:
Among the 214 patients studied, the mean age was 58 + 9.2 years, with a female
predominance of 76.6%. According to IDF recommendations, only 31.3% of
the population had controlled diabetes. The risk factors associated with diabe-
tes were: dyslipidemia with LDL > 1 g/l in 83.2% of diabetics; hypertension in
62.1%. Among diabetics, 72.2% were on antihypertensive treatment, primarily
ACE inhibitors (37.7% of cases). Among treated hypertensive patients, 12.5%
achieved blood pressure targets below 130/80 mmHg; Sedentary lifestyle in
61.7% of cases; abdominal obesity in 52.3% and general obesity in 24.8% of
cases; smoking in 4.7% of cases; microalbuminuria was found in 23.4% of di-
abetics. This microalbuminuria was strongly linked to the presence of hyper-
tension (68% of hypertensive diabetic patients). The main complications in-
cluded myocardial ischemia in 20.6%, renal insufficiency (11.7%), and stroke
or peripheral artery disease in 1.9% of subjects. According to the Framingham
score, the overall cardiovascular risk was high in 69.9% of patients, indicating
a likelihood of experiencing a cardiovascular event within the next 10 years.
Conclusion: Our study highlights that type 2 diabetes is frequently associated
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with numerous cardiovascular risk factors. The simultaneous control of dia-
betes and its associated risk factors often results in failure, regardless of the
targets set by professional guidelines.
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1. Introduction

Type 2 diabetes, a chronic disease in constant progression, is increasing particu-
larly rapidly in low- and middle-income countries. According to the International
Diabetes Federation (IDF), the prevalence of diabetes in Africa could increase by
95% by 2025, reaching a total of 15 million patients [1]. In Senegal, hospital sta-
tistics confirm a growing epidemic, with a marked increase in new cases diagnosed
at the Marc Sankalé National Anti-Diabetic Center in Dakar. National surveys re-
veal a prevalence of diabetes ranging from 3.4% to 10.4%, depending on the area
studied [2] [3]. Cardiovascular risk is significantly higher in diabetic patients, and
certain cardiovascular pathologies are independent markers of this risk [4] [5].
Assessment of cardiovascular risk, notably by calculating scores such as the Fram-
ingham score or the SCORE diagram, is an essential step in the overall manage-
ment of patients [6]. These tools enable a holistic approach and better prevention
of complications. Controlling cardiovascular risk factors is crucial to improving
the prognosis of diabetic patients, reducing the incidence of complications, in-
creasing life expectancy and optimizing quality of life. Several studies, including
the meta-analysis by the Cholesterol Treatment Trialist Collaboration [7], have
demonstrated a significant reduction in cardiovascular morbidity and mortality
through rigorous management of these factors. The main objective of this study
is to assess the cardiovascular risk of type 2 diabetic patients followed as outpatients
at the Marc Sankalé Center in Dakar. Specific objectives include determining the
prevalence of cardiovascular risk factors, calculating cardiovascular risk according

to the Framingham score, and assessing the level of control of these factors.

2. Materials and Methods

This cross-sectional study, both descriptive and analytical, was conducted from
September 1%, 2021 to January 30%, 2022 at the Marc Sankalé Diabetes Center in
Dakar. The sample consisted of patients with type 2 diabetes, followed as outpa-
tients at this center. All type 2 diabetic patients aged at least 35 years, followed on
an outpatient basis at the center and having consented to participate in the study,
were included. Type 1 diabetic patients, hospitalized type 2 diabetics, patients with
gestational diabetes and patients under 35 years of age were not included in the
study. Data were collected by direct questioning and clinical examination of pa-

tients meeting the inclusion criteria. The parameters studied included epidemio-
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logical, anamnestic and diabetes-related data, as well as cardiovascular risk fac-
tors. To ensure reproducibility, it’s important to define a few terms. According to
the French health authority in 2022, sedentary behavior is defined as a state of
wakefulness characterized by an energy expenditure of less than or equal to 1.5
METs in the sitting or lying position. This corresponds to the time spent sitting
or lying down without any other physical activity between getting up and going
to bed, as well as the static standing position (1.3 METs). So you can be both phys-
ically active and sedentary. In 2025, the WHO defined obesity as a complex
chronic disease characterized by excess fat deposits that can damage health. Ab-
dominal obesity is an accumulation of visceral fat as evidenced by a waist circum-
ference greater than 94 cm in men and 80 cm in women. The Framingham score
was chosen for its comprehensive assessment of cardiovascular risk factors and its
broad validation in a variety of settings, enabling risk estimation independent of
the presence of diabetes or regional specificities, in line with the recommendations
of the ESC 2021 guidelines, which emphasize the importance of using validated
risk scores. A questionnaire was designed using SPSS version 11.5 (Statistical
Package for Social Sciences). Data analysis was carried out using the same soft-
ware. Quantitative variables are expressed as mean * standard deviation, and the

Chi? (Chi-square) statistical test was used to determine significance (p < 0.05).

3. Results

In our study, we included 214 patients meeting the inclusion criteria. The mean
age of the participants was 58 + 9.2 years, with extremes ranging from 35 to 74
years. The [60 - 70] age group was the most represented, constituting 34.6% of the
study population, followed by the [50 - 60] age group, which accounted for 30%.
Patients over 70 made up 13.1% of the population, while those under 40 accounted
for 4.7%. Of these 214 type 2 diabetics, 164 were female (76.6%) and 50 male
(23.4%), giving a sex ratio of 0.3. The mean duration of diabetes was 7.49 + 5.98
years, with extremes ranging from 1 to 35 years. Mean venous glucose was 1.59 *
0.75 g/1, with extremes ranging from 0.53 to 4.46 g/1. Hyperglycemia was observed
in 121 patients, a frequency of 56.5%. The mean glycated hemoglobin level was
7.93% + 2.47%, with extremes ranging from 4.20% to 20%. Fifty-five point one
percent had glycated hemoglobin levels > 7%. The entire study population fol-
lowed hygienic-dietary measures. Biguanides, alone or combined with sulfona-
mides, were prescribed in the majority of cases, with a cumulative frequency of
over 63%, i.e. almost 2/3 of the study population. Insulin therapy, alone or in com-
bination with a biguanide, was prescribed in 30% of patients, i.e. around 1/3 of the
population. Patients on diet alone represented less than 5% of the study popula-
tion. The overall prevalence of hypertension was 62.1%, or 133 patients. Mean
systolic blood pressure was 145.82 + 22.32 mmHg (range 98 - 216 mmHg) and
mean diastolic blood pressure 87.47 mmHg (range 63 - 141 mmHg). According
to sex, 30 men (60%) were hypertensive in the male population, and 103 women

(62.8%) were hypertensive in the female population. No significant difference was
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observed between the genders (p = 0.720).

Mild hypertension was the most common, present in 77 patients, a prevalence
of 57.9%, followed by moderate hypertension in 40 patients (30.1%). Severe hy-
pertension was diagnosed in only 16 patients (12%).

Of the hypertensive diabetics, 96 (72.2%) were on antihypertensive treatment,
which included ACE inhibitors, angiotensin II antagonists, beta-blockers, diuret-
ics and calcium channel blockers. Forty-six patients were receiving antihyperten-
sive combination therapy.

Mean weight was 74.92 + 15.98 kg, with extremes from 45 to 130 kg. Mean
patient height was 1.67 + 0.92 m, with extremes ranging from 1.48 to 1.98 m. Mean
body mass index (BMI) was 26.78 + 5.26 kg/m?, with extremes from 16.30 to 43
kg/m?. Among our patients, 2 were underweight (0.9%), 90 had a normal BMI
(42.1%), 69 were overweight (32.2%) and 53 were obese (24.7%). There was no
significant difference in overweight between the sexes (p = 0.679). However, obe-
sity was more frequently found in women (p = 0.017). One hundred and twelve
patients (52.3%) were abdominally obese. Of these, 104 were women (92.9%), with
a significant difference (p = 0.0001).

Sedentary lifestyle was observed in 132 patients (61.7%). There was a significant
difference between the sexes, with 67.1% of sedentary women and 42% of seden-
tary men (p = 0.001). Intense physical activity was observed in only 6 diabetic
patients (2.8% of the population), while 57% of the sample engaged in moderate
physical activity. Smoking was observed in 10 patients (4.7%), of whom 2.4% were
women and 12% men, with a significant difference between the two sexes (p =
0.005). Approximately 0.9% of diabetic smokers had quit smoking less than 3
years previously. The mean number of pack-years was 14.21 * 8.86, with extremes
from 4 to 30 pack-years. The mean total cholesterol concentration was 2.11 £ 0.53
g/, with extremes between 0.62 and 4.65 g/1. The mean LDL-cholesterol level was
1.41 £ 0.46 g/1, ranging from 0.42 to 3.09 g/1, and 43% of patients (92) had an LDL
level > 1.3 g/l. HDL-cholesterol averaged 0.55 + 0.16 g/I, with extremes ranging
from 0.13 to 1.17 g/1. 35.4% of women (58) had levels < 0.5 g/, while 24% of men
(12) had levels < 0.4 g/l. Mean triglyceridemia was 0.95 + 0.47 g/, with extremes
of 0.28 and 4.83 g/1. Some 9.8% of patients (21) had hypertriglyceridemia. A fur-
ther 16.8% of patients (36) had LDL cholesterol levels < 1 g/l, and 43% (92) had
levels < 1.3 g/l. A level < 1.6 g/l was observed in 70.6% of patients (151). Microal-
buminuria (>30 mg/24 hours) was detected in 23.4% of patients (50), with no sig-
nificant difference between the sexes (26% in men and 23.3% in women; p = 0.786)
(Table 1). The presence of micro-albuminuria was strongly associated with hy-
pertension, being present in 68% of hypertensive diabetic patients, versus 32% of
non-hypertensive diabetics, with a significant difference (p = 0.047). Mean creat-
inine was 9.49 * 2.47 mg/l, with extremes of 5.20 to 19.60 mg/1. Renal failure was
diagnosed in 11.7% of participants (25). Among cardiovascular complications, a
history of myocardial infarction was found in 3.3% of patients (7), myocardial
ischemia in 20.6% (44), and heart failure in 2.8% (6).
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Table 1. Prevalence of cardiovascular risk factors in type 2 diabetic patients.

A history of stroke was present in 1.9% of patients (4), as was intermittent clau-

dication (1.9%; 4 patients). Left ventricular hypertrophy was observed in 15% of

patients (32). Overall cardiovascular risk was considered high in 69.6% of cases,

moderate in 24.3%, and low in 6.1%. Among the 37 untreated hypertensive pa-

tients, none had achieved the goal of blood pressure below 130/80 mmHg. Among
the 96 diabetic hypertensive patients on treatment, 87.5% (84 patients) had blood

pressure values above 130/80 mmHg, while only 12.5% (12) achieved this target.
Considering a blood pressure threshold below 140/90 mmHg, the rate of con-
trolled hypertensive patients was 24.7%. With regard to HDL cholesterol, 63.6%
of patients (144) achieved the targets set by NCEP ATP III. For triglycerides,
90.2% of patients met the targets. In contrast, only 16.8% of the study population
(36) met the target of LDL-cholesterol < 1 g/1 (Table 2).

Risk factors Overall prevalence Women Men
Sedentary lifestyle 61.70% 67.70% 42%
Arterial hypertension 62.10% 62.80% 60%
Smoking 4.70% 2.40% 12%
Hyper LDL-cholesterolemia > 1 83.20% 85.30% 80%
Microalbuminuria 23.40% 23.30% 26%
Obesity 24.80% 28.70% 12%
Abdominale obesity 52.30% 16% 63.40%
Table 2. Cardiovascular risk assessment in diabetic patients.
Risk factor Low CV risk Moderate CV risk High CV risk
N % N % N %
Hypertensive grade
Mild hypertension 1 1.30% 9 11.70% 67 87%
Moderate hypertention 0% 12.70% 35 87.50%
Severe hypertension 0 0% 4 25% 12 75%
LDL cholesterol
<1 6 16.50% 9 25% 21 58.30%
1-13¢g/ 4 7.30% 18 32.70% 33 60%
1.3-16g/1 3 5% 12 20% 45 75%
>1.6 g/l 0 0% 13 20.60% 50 79.40%
Smokers 1 10% 2 20% 7 70%
Obesity 3 5.60% 12 22.70% 38 71.70%
Gender
Men 5 10% 15 30% 30 60%
Women 8 4.90% 37 22.60% 119 72.60%
Diabetes duration
<5 years 61.50% 30 57.70% 48 32.20%
5-10 years 4 30.80% 13 25% 60 40.30%
>10 years 1 7.70% 9 17.30% 41 27.50%
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4. Discussion

With regard to age, our study revealed an average of 58 * 9.2 years, with extremes
of 35 and 74 years. These results are almost similar to those of Thiam in 2010 [8],
with an average age of 58 years, and to the Diabcare Africa study, with an average
age of 54 * 11 years in Central Africa and 57 + 12 years in West Africa [9]. With
regard to gender, our study showed a female predominance of 76.6%, i.e. a sex
ratio of 0.30. In Africa, Belhadj [10] in Algeria in 2011 and Dembélé [11] in Mali
in 2000 also reported a female predominance. This difference can be explained by
women’s greater access to healthcare. They consult more frequently than men,
especially for gynecological and prenatal care. As a result, they are the most rep-
resented in the studies. We can also point to the nutritrional transition and the
greater sedentary lifestyle of women, often due to cultural norms in our context,
that value generous forms. In contrast, in the West, notably in France and the
USA, the predominance is rather male [12] [13]. The mean duration of diabetes
in our study was 7.49 + 5 years, with only 23.8% of patients having had diabetes
for more than 10 years. These results are close to those of another Senegalese study
conducted in 2010, where the mean duration was 6.91 + 5.91 years [8]. In Mo-
rocco, Bertalfilali et al reported an average duration of 8.4 years in 2007 [14].
Longer evolution times have been observed in Western series, with 11.1 + 4.9 years
in Belgium in 2005 [15]. Biguanides, alone or in combination with sulfonamides,
were prescribed in the majority of cases, with a cumulative frequency of over 63%,
Le. almost 2/3 of the population studied. These results are similar to those re-
ported by Belhadj et al. in Algeria, where biguanides were prescribed in 63.5% of
cases [10]. Patients received insulin alone or in combination with biguanides in
45.9% of cases. In the ESPOIR study, insulin therapy was present in only 9% of
subjects, the most frequent treatment being the prescription of an oral antidiabetic
in over 2/3 of cases (71%). A combination of insulin and oral antidiabetics was
found in 18% of patients [13]. The choice of monotherapy remains possible in the
absence of overweight. Indeed, in the group of obese patients in the UKPDS study
treated with metformin, the reduction in diabetes-related events, total mortality
and stroke appeared to be greater than in the groups treated with chlorpropamide,
glibenclamide or insulin [16]. After about ten years of diabetes progression, the
need for insulin therapy is frequent. The disease progressively leads to beta-cell
failure, resulting in impaired insulin secretion. Thus, the natural history of the
disease justifies, at one time or another, recourse to insulin therapy, a phenome-
non referred to as insulinorequirement [17]. In our study, the mean glycated he-
moglobin level was 7.93% + 2%. These results are close to those of the DiabCare
Africa study [9], which reported a value of 8.2% + 2.4%. Thirty-one percent of our
patients had a glycated hemoglobin level below 6.5%, a value close to the 29%
found in the Diabcare Africa study [9] and the 27% reported by Charpentier et al.
in 2003 [13]. The highest rate of patients with a hemoglobin level > 8%, represent-
ing over 50% of the study population, has been described in American series [13].
The mean body mass index (BMI) of our patients was 26.78 + 5 kg/m?. Thiam [8]
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in 2010 and Belhadj ef al [10] in 2011 reported a mean BMI of 25.17 + 4.13 kg/m?
and 28.07 + 4.84 kg/m?’ respectively. However, BMI is higher in American studies,
where McFarlane et al. [14] in 2002 found a mean BMI of 31 kg/m?. Abdominal
obesity was present in 52.3% of subjects, with a clear female predominance esti-
mated at 63.4%. These results are similar to those of Belhadj e a/ [13] in 2011,
with 30% obese and 43.9% overweight. Obesity predominated in women, and was
found in 80% of diabetic women according to Ndiaye et al [18] in 2005. In the
INTERHEART study, the risk attributable to abdominal obesity was 33.7%, being
50% higher in women than in men [19]. Abdominal obesity is associated with an
increased risk of metabolic disease, cardiovascular disease and mortality [20]. The
overall prevalence of hypertension was 62.1%. These results were similar to those
described in France, with a prevalence of 63% [12]. A prevalence of 52.8% was
found by Dembélé et al. [11] in Mali in 2000. Converting enzyme inhibitors were
the most widely used antihypertensive class, accounting for 37.1%. This is in line
with the literature: 64% in the USA [12], 41% in France [13] and 56% in Morocco
[14]. However, ACE inhibitors were used less frequently (17.2% of cases) than
ARBs (20.9% of cases) in the study conducted by Belhadj et al [10] in Algeria in
2011. In our study, almost half of hypertensive patients were on dual antihyper-
tensive therapy, followed by patients on monotherapy in 41.6% of cases, and fi-
nally those on triple therapy in 10.4% of cases. In the ESPOIR study, 40% were on
antihypertensive monotherapy, 36% on dual therapy and 18% on triple therapy
[13]. Of the 96 hypertensive diabetic patients on treatment, only 12 (12.5%)
achieved blood pressure values below 130/80 mmHg. These results are compara-
ble to those observed in other African studies [9], with an estimated control rate
of 19% in East Africa and 21% in Central Africa. In our cohort, 61.7% of partici-
pants were sedentary. In Mali, Dembélé et al [11] reported a prevalence of 57.6%
in 2000. In our study, the low literacy rate and inadequate therapeutic education
led to a lack of awareness of the primordial importance of regular physical activity
in diabetes management. Large-scale cohort studies of people with type 2 diabetes
have shown that regular physical activity or moderate-to-intense cardiorespira-
tory training is associated with a 39% - 70% reduction in cardiovascular and over-
all mortality over a 15 - 20-year follow-up period [20]. Smoking was present in
4.7% of subjects, with a prevalence of 2.4% in women and 12% in men. Similar
data have been reported in Senegal, with a rate of 6% in 2015 [21], 10% in Algeria
[10] and 17% in the USA [12]. The highest rate of smoking was observed in Has-
sine’s [22] 2009 study in Tunisia, at 56%. The low smoking rate observed in our
study could be explained by socio-cultural and religious convictions. Smoking is
a major cardiovascular risk factor. More than one in ten cardiovascular deaths
worldwide can be attributed to smoking, making it the leading cause of preventa-
ble cardiovascular mortality [23]. In secondary prevention, the benefits of smok-
ing cessation have been demonstrated at all stages of coronary artery disease [24].
A 2014 meta-analysis revealed a 36% reduction in total mortality and a 32%

reduction in the risk of MI in weaned coronary patients [25]. Atherogenic
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dyslipidemias are essentially characterized by three abnormalities: elevated tri-
glycerides, LDL-cholesterol and decreased HDL-cholesterol. In our study, 178 pa-
tients (83.2%) had LDL levels > 1 g/L; HDL levels were low in 32.7% of cases, and
triglycerides were elevated in 9.8% of the overall population. Our results are close
to those reported by Thiam et a/ [8] in 2010, with high LDL in 62.3% of diabetic
patients and low HDL in 40.56%. Charpentier et al [13] in France reported high
LDL in 58% of the population, associated with low HDL in 52%. Statin therapy
has proved effective in lowering LDL-cholesterol and reducing cardiovascular
events in type 2 diabetic patients. Despite lowering LDL-cholesterol to the target
level, these patients still carry a residual cardiovascular risk. This risk is partly due
to the fact that statins act primarily on LDL-cholesterol, with little effect on the
abnormalities typical of atherogenic dyslipidemia in type 2 diabetic patients [25].
The challenge for the coming years will be to evaluate the value of lipid-lowering
treatments complementary to statins, in order to improve the cardiovascular
prognosis of type 2 diabetic patients. In our study, we observed a non-negligible
frequency of target organ damage. Microalbuminuria was present in 50 patients,
or 23.4% of diabetics. This microalbuminuria was strongly associated with the
presence of arterial hypertension, accounting for 68%. Thiam et al [8] in 2010
reported microalbuminuria in a third of diabetics. Renal failure was present in 25
patients, or 11.7% of the population studied. Long-standing myocardial infarction
was present in 7 patients (3.3%), myocardial ischemia in 44 (20.6%), and heart
failure in 6 (2.8%). Other macrovascular impairments included a history of stroke
and intermittent claudication, each found in 4 patients (1.9%). Our results are
similar to those of Belhadj and Thiam [8] [10]. While diabetes is a risk factor for
macroangiopathy, in the same way as hypertension, hyperlipidemia or smoking,
microangiopathy appears to be specific to hyperglycemia. These complications af-
fect the vital and functional prognosis of diabetics, and develop insidiously. They
justify regular clinical and biological screening, as well as prevention and control
of diabetes and associated risk factors to avoid degenerative complications. Over-
all cardiovascular risk was high in 69.6% of cases, moderate in 24.3% and low in
6.1%. In a study by Konaté M. et al, overall cardiovascular risk according to Fram-
ingham was high in 27 patients (33%), moderate in 32 patients (39%) and low in
23 patients (28%) [26]. Cardiovascular risk was higher in women (72.6%) than in
men (60%). Hypertension, regardless of severity, is associated with a high cardio-
vascular risk, observed in over 83% of hypertensive patients. It increases the risk
of stroke sevenfold, heart failure fourfold and myocardial infarction threefold.
When combined with other cardiovascular risk factors, this risk increases twenty-
fold [27]. Similarly, the duration of diabetes is correlated with an increased cardi-
ovascular risk, affecting 80% of individuals whose diabetes has lasted more than
ten years. A rise in LDL cholesterol above 1.6 g/l is also associated with an elevated
cardiovascular risk in 79.4% of patients. The link between dyslipidemia and arte-
riosclerosis is particularly well established, especially as regards coronary pathol-

ogies. Increases in total cholesterol and LDL-cholesterol are associated with a cur-
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vilinear rise in coronary risk. The unfavorable socio-economic conditions of some
patients made it difficult to carry out the investigations needed to assess cardio-
vascular risk factors. Low levels of education were also an obstacle to understand-
ing and compliance. The unavailability of equipment for ambulatory blood pres-
sure measurement (ABPM) limited optimal assessment of blood pressure values
and the efficacy of antihypertensive treatments. In the Nesta Ziza Ngaila et al.
study in Gabon, the major limitation was the sample size in relation to the popu-

lation of patients who consulted the service during the study period [28].

5. Conclusion

Type 2 diabetes, a serious chronic pathology whose prevalence continues to rise,
is a major factor in increasing the incidence and severity of cardiovascular disease.
Diabetic patients present a cardiovascular risk two to four times higher than that
of the general population. This disease is frequently accompanied by several car-
diovascular risk factors, such as hypertension, atherogenic dyslipidemia, obesity,
sedentary lifestyle and smoking. These factors worsen the vital and functional prog-
nosis of patients, contributing to significant morbidity and mortality. Our study
highlights the high frequency of cardiovascular risk factors associated with type 2
diabetes. It also highlights the frequent failure to simultaneously control diabetes
and these risk factors, despite the objectives defined by learned societies. This sit-
uation exposes patients to severe complications, notably cardiovascular and renal,

requiring comprehensive and rigorous management to mitigate their impact.
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