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Cardiovascular risk factors in type 2 diabetic 
patients in Libreville, Gabon

A F Ovono, S Bekale, J Fernandez, B A Mbang, and E Ngou-Milama 

Introduction
Diabetes is considered a metabolic epidemic.1 In 1995, 
the number of diabetic patients worldwide was esti-
mated at 135 million. In 2003, there were estimated to 
be 189 million, and the projections are 221 million for 
2010 and 324 million for 2025, which corresponds to 
6.3% of the world population.2 In Africa, older studies 
have reported low prevalence rates,3 but more recently 
rates reported are around 1% to 2% in rural zones and 
1% to 6% in urban areas.4,5 In Gabon, the prevalence was 
between 0.3 and 0.7% from 1990 to 1994.6 Type 2 diabetes, 
which corresponds to 90% of all diabetes, constitutes 
the major part of that public health problem,7 and is 
associated with an important morbidity and mortality.8 
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Abstract
We have evaluated cardiovascular risk in type 2 dia-
betic subjects living in Gabon. We conducted a cross-
sectional study including all type 2 diabetes patients 
in two medical centres in Libreville, Gabon. After 
consent, we obtained data on demography, complica-
tions, and glycaemic and lipid status. There were 1300 
type 2 diabetic patients. Hypertension was present in 
35%. Alcohol and tobacco were used by 29% and 11% 
of patients, respectively. Only 14% practised sport 
and 50% of patients were not on any particular diet. 
Neuropathy affected 27%, followed by retinopathy 
(6%), nephropathy (4%), and large vessel disease (4%). 
Overweight affected 55%, 53% were hypercholester-
olaemic, and 4% hypertriglyceridaemic. Reduction of 
high-density lipoprotein (HDL) cholesterol was seen 
in 64% of patients. Mean HbA1c was 9.3%, with 70% 
having levels over 7.5%. We conclude that the risk fac-
tor profile is not optimal in this population. In order to 
improve the treatment of type 2 diabetic patients, an 
effort must be made to adopt international guidelines, 
and educational initiatives must be encouraged.

Vascular disease dominates the pathogenesis of these 
complications. Amongst these, microangiopathy appears 
to be the most common, as about 80% of type 2 diabetic 
patients will develop these complications in the course 
of the evolution of their illness.9 

The management of cardiovascular risk factors, by 
treating hypertension and dyslipidaemia, weight reduc-
tion, and modification of lifestyle habits, constitute an 
important part of type 2 diabetes management. Some 
authors consider that this could be more effective and 
less expensive than the management and treatment of 
hyperglycaemia.10 

The present study aimed to evaluate the extent of 
cardiovascular risk in type 2 diabetic patients living 
in Libreville, and to estimate the effectiveness of their 
management.

Patients and methods
This was a prospective study between January and Octo-
ber 2010 in Libreville, Gabon. Patients were recruited from 
the Endocrinology Service of the principal hospital (the 
Libreville Medical Center) and the biochemical laboratory 
of the Medical School (University of Health Sciences). 
The study concerned all ambulatory and treated type 
2 diabetes patients seen consecutively in these centres 
during the course of the study. Patients with type 1 dia-
betes, gestational diabetes, or other secondary diabetes, 
along with those who refused to sign the free enlightened 
consent, were excluded. Patients were given a question-
naire enquiring about diet and exercise habits, as well 
as smoking and drinking. Body mass index (BMI) was 
determined for each subject. Underweight was set as a 
BMI under 18.5 kg/m², normal weight corresponded to 
a BMI between 18.5 and 24.9 kg/m², while overweight 
and obesity were defined by BMIs from 25.0 to 29.9 and 
over 30 kg/m², respectively. Hypertension was defined 
by a systolic and/or diastolic blood pressure over 130 
and 80 mmHg, respectively, and/or the use of an anti-
hypertensive drug.11 Macroangiopathy was defined as 
past or present angina or myocardial infarcts, intermit-
tent claudication, peripheral pulse loss, or an ischaemic 
electrocardiogram (ECG). Peripheral neuropathy was 
determined by ankle and knee reflexes, and sensory 
loss. Retinopathy was recorded from the patient’s notes. 
Nephropathy was defined by the presence of dipstick 
proteinuria.

Venous blood was taken for analysis of glucose, 
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cholesterol, triglyceride, and high-density lipoprotein 
(HDL)-cholesterol levels. Low-density lipoprotein 
(LDL)-cholesterol was calculated using the Friedewald 
formula.12 Glycated haemoglobin (HbA1c) was measured 
by affinity chromatography.

Hypercholesterolaemia was defined by the  Agence 
Française de Sécurité Sanitaire des Produits de Santé  and 
the  Haute Autorité en Santé  in 2006, as LDL cholesterol 
>3.6 mmol/L and triglycerides <1.8 mmol/L. Hypertri-
glyceridaemia was a triglycerides level >1.8 mmol/L 
and LDL cholesterol <3.6 mmol/L. Mixed dyslipidaemia 
was LDL >3.6 mmol/L and triglycerides >1.8 mmol/L.13 

We used the medium and one standard deviation (SD) 
for quantitative results, and frequency for qualitative 
results. Relations between these two variables were 
tested using the non-parametric Kruskal–Wallis test. 
Correlations between quantitative results were assessed 
using the Spearman Rho test. Differences were considered 
statistically significant if p was less than 0.05.

Results
There were 1300 patients, of whom 699 were women (54%) 
and 601 men (46%). Mean age was 53±11 years (range 
31–84), with no difference between men and women. 
Most patients were from Gabon (91%), while others 
were from Cameroon and West Africa. Demographic 
and biochemical results are shown in Table 1. 

The mean BMI was 28.0±6.0 kg/m2 ; 383 (29%) patients 
were obese, with a total of 55% overweight or obese. Of 
this latter group, females were heavier than males (32.6 
vs 29.4, p=0.009).

Of the total population, 84% were on oral hypoglycae-
mic agents (OHA) and 10% on insulin. Only 2% were 
on statin drugs. HbA1c was >7.5% in 76% and >10.0% in 
35%. There were 28% with a family history of diabetes.

The pattern of dyslipidaemia (as defined in the ‘Meth-
ods’ section) is shown in Table 2. Overall, 69% had some 
pattern of abnormal lipid levels

There were 542 (42%) patients with chronic diabetic 

complications. The most frequent was neuropathy (27%), 
followed by retinopathy (6%) and nephropathy (4%). 
Patients with neuropathy and retinopathy tended to be 
older than those without, which was not the case with 
nephropathy or macroangiopathy (see Table 3).

The questionnaire survey showed that 374 (29%) used 
alcohol (more common in men – 40% vs 15%, p=0.002). 
Tobacco was used by 138 (11%), and 88 (7%) used both 
tobacco and alchohol. Only 404 (31%) were on a low-
calorie diet, and 226 (17%) were on a low-calorie and 
salt-free diet. Nibbling between meals was practised 
by 304 (23%) – more commonly in women (77% vs 23%, 
p=0.036). Only 178 (14%) undertook regular sport, more 
commonly in men (20% vs 3%, p=0.0001).

Discussion
We have shown that the mean age of our type 2 diabetic 
patients was 53 years, ranging from 34 to 84 years. This 
is similar to that observed by other researchers. Indeed, 
Ntyonga-Pono and colleagues found a predominance 
of patients 40 to 60 years old.6 In Cameroon, where life-
style habits are similar, Ducorps and colleagues noted 
a range of 49±11 years for type 2 patients;14 and Oga 
et al, in Côte d’Ivoire recorded 50 years.5 These results 
confirm that type 2 diabetes is affecting young adults 
and older subjects in Gabon. Interestingly, Barruet and 
Gbadoe reported type 2 diabetes in children aged from 
11 to 15 years in Togo,4 and Theintz has made similar 
observations in Switzerland.15 That reduction in age of 
type 2 diabetes is probably related to the adoption of a 
Western lifestyle, reduction of energy expenditure, and 
a growth in obesity. These factors are increasing every-
where in Africa and particularly in Gabon, and need 
urgent attention to reduce type 2 diabetes prevalence. 

Our population comprised 601 men and 699 woman 
(sex ratio 0.86). A previous study in our area described 
a ratio of 2–3,16  and work from Cameroon described a 
ratio of 1.6. Overall, this suggests an increase in diabetes 

Table 2  Pattern of  dyslipidaemia

Pattern of dyslipidaemia		  Number (%)	  

Hypercholesterolaemia	 	   689 (53%)
Hypertriglyceridaemia	 	     58 (4%)
Mixed hyperlipidaemia 	 	   157 (12%)
Normal profile 	 	 	   396 (31%)

Total	 	 	 	 	 1300

Table 3 Comparison of  mean age of  patients with and 
without chronic complications

Complications	    Present	    Absent	 p value	
			   (mean age) 	 (mean age)

Retinopathy	 	 	 61 years	 	 53 years	 	  0.0127
Nephropathy		 	 57 years	 	 53 years	 	 0.346
Neuropathy	 	 	 60 years	 	 51 years	 	  0.0001
Macroangiopathy	 	 67 years	 	 53 years	 	  0.1092

Age	 	 	 	 	      53±11
Abdominal circumference (cm)	 104.2±14.4
Weight (kg)	 	 	 	   75.7±15.6
BMI (kg/m2)	 	 	 	   28.0±6.0
Systolic BP (mm)	 	 	    141±17
Diastolic BP (mm)	 	 	      87±9
Hypertension (BP>130/80)	 	    454 (35%)
Total cholesterol (mmol/L)	 	     5.2±1.6
Triglycerides (mmol/L)	 	     2.0±0.9
LDL cholesterol (mmol/L)	 	     3.2±1.9
HDL cholesterol (mmol/L)	 	     1.5±0.3
HbA1c (%)	 	 	 	     9.3±1.2

Table 1  Demographic and biochemical results in study 
population (means ±SD)
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prevalence amongst women.
A large number of our patients were hypertensive 

(35%), though rates are higher in some African coun-
tries – for example 55% in Eritrea.17 Our questionnaire 
survey showed significant rates of smoking and alcohol 
use, poor dietary habits, and low rates of exercise. All 
of these factors will expose our patients to increased 
cardiovascular risk.

In our subjects, we observed 29% to be obese, and 26% 
overweight. In France, the study called ‘Echantillon Na-
tional Témoin Représentatif des Personnes Diabétiques ‘ 
(ENTRED) showed that the prevalence of obesity was 
36%, while 41% of diabetic patients were overweight.18 
The lower rates in our study suggest the presence in 
Africa of type 2 diabetes without overweight.19 Never-
theless, the relationship between obesity and diabetes 
is underlined here, particularly in women.20 

We found 42% of our patients to have established 
diabetic complications – most commonly neuropathy. 
Patients with neuropathy and retinopathy tended to be 
older than those without. Nephropathy was relatively 
uncommon in our study, compared with France18 and 
some other parts of Africa.21

Dyslipidaemia was common in our patients, and statin 
use very low. Our rate of isolated hypercholesterolaemia 
was 53%, which is even higher than in the French ENTRED 
study,18 which reported 21%. Also, 64% of our patients 
had low HDL-cholesterol levels, increasing vascular risk 
further. As well as low statin use (perhaps because of 
cost), no patients were on antiplatelet therapy, which is 
inexpensive and may contribute to cardiovascular risk 
reduction.22 National guidelines for the management of 
diabetes, such as in South Africa,23,24 may be very helpful. 
However, application of such guidelines does depend 
on adequate drug supply and availability.

We conclude that type 2 diabetic patients in Libreville 
have sub-optimal glycaemic,25 lipid, and blood pressure 
control. Cardiovascular risk needs to be reduced in these 
patients, by vigorous educational initiatives, and the 
adoption of international guidelines for care. 

Acknowledgement
We would like to acknowledge Dr Baye Eric who kindly 
assisted us in recruiting patients.

References
1.	 Sandeep V, Rodney A H. Pharmacologic lipid-lowering therapy 

in Type 2 diabetes mellitus: background paper for the American 
College of Physicians. Ann Intern Med 2004; 140: 650–8.

2.	 Fagot-Campagna A, Bourdel-Malchasson I, Simon D. Burden of 

diabetes in an aging population: prevalence, incidence, mortality, 
characteristics and quality of care. Diabetes Metab 2005; 2: 5S35–52. 

3.	 Imperato PJ, Handelsman MB, Fofana B, Sow O. The prevalence 
of diabetes mellitus in three population groups in the Republic 
of Mali. Trans R Soc Trop Med Hyg 1976; 70: 155–8.

4.	 Barruet R, Gbadoe AD. Le Diabète de type 2 de l’enfant en 
Afrique Noire. Cinq premiers cas au Togo. Med Trop 2006; 66: 
481–3.

5.	 Oga ASS, Tebi A, Aka J, Adoneni KV, Malan KA, Konadio LP. 
Le 5.	Diabète sucré diagnostiqué en Côte d’Ivoire. ������������Des particu-
larités épidémiologiques. Med Trop 2006; 66: 241–6.

6.	 Ntyonga-Pono MP, Nguemby Mbina C. Le diabète sucré à Li-
breville : Prévalence et perspective. Med Af Noire 1996; 43: 430–3.

7.	 Eschwege E. Diabète de type 2 : l’épidémie mondiale, données 
françaises. Officiel Santé 2005; 29: 60–2.

8.	 Fox CS, Coady S, Sorlie PD, Levy D, Meigs JB, D’Agostino RB Sr, 
Wilson PW, Savage PJ. Trends in cardiovascular complications 
of diabetes. JAMA 2004; 292: 2495–9.

9.	 Boutouyrie P, Tropeano AS, Laurant S. Remodelage artériel dans 
le diabète. STV 2005; 17: 14–22.

10.	Zahid N, Claussen B, Hussain A. High prevalence of obesity, 
dyslipidemia and metabolic syndrome in a rural area in Pakistan. 
Diab Metab Synd: Clin Res Rev 2008; 2: 13–19.

11.	 Vijan S, Hayward RA. ����������������������������������������Treatment of hypertension in type 2 dia-
betes mellitus: blood pressure goals choice of agents, and setting 
priorities in diabetes care. Ann Intern Med 2003; 138: 593–602.

12.	Rijks LG. Friedewald formula [Technical brief]. Clin Chem 1995; 
41: 761.

13.	Agence Française de Sécurité Sanitaire des Produits de Santé 
(AFSSAPS), Haute Autorité de Santé (HAS). Type 2 diabetes 
treatment: French recommendations for good practice. Diabetes 
Metab 2006; 32: 643–8.

14.	Ducorps M, Ndong W, Jupkwo B, et al. Etude du diabète au 
Cameroun. Les difficultés de classification en Afrique. Med Trop 
1996; 56: 264–70.

15.	Theintz G. De l’obésité au diabète de type 2 chez l’enfant et 
l’adolescent. Rev Med Suisse 2005; 1: 477–80.

16.	Perret JL, Ngou-Milama E, Nguemby-Mbina C. Distribution de 
l’hémoglobine glyquée (HbA1) en médecine interne au Gabon. 
Med Trop 1995; 55: 339-42.

17.	Sevum B, Mebrahtu G, Usman A, et al. Profile of patients with 
diabetes in Eritrea: results of first phase registry analyses. Acta 
Diabetol 2010; 47: 23–7.

18.	Marant C, Romon I, Fosse S, et al. French medical practice in 
type 2 diabetes: the need for better control of cardiovascular risk 
factors. Diabetes Metab 2008; 34: 38–45.

19.	Papoz L, Delcourt C, Ponton-Sanchez A, et al. ��������������������Clinical classifica-
tion of diabetes in tropical West Africa. Diabetes Res Clin Pract 
1998; 39: 219–27.

20.	Grundy SM. Obesity, metabolic syndrome, and cardiovascular 
disease. J Clin Endocrinol Metab 2004; 89: 2595–600.

21.	Katchunga P, Hermans MP, Manwa B, et al. Hypertension, 
résistance à l’insuline et insuffisance rénale chronique chez les 
diabétiques de type du Sud Kivu, en République Démocratique 
du Congo. Nephrol Ther 2010; 6: 520–5.

22.	The Task Force on Diabetes and Cardiovascular Diseases of 
the European Society of Cardiology (ESC) and of the European 
Association for the Study of Diabetes (EASD). Guidelines on 
diabetes, pre-diabetes, and cardiovascular diseases: full text. 
Eur Heart J 2007; 9(Suppl): 3-74.

23.	Klisiewics AM, Raal F. Suboptimal management of type 2 diabetes 
mellitus. A local audit. JEMDSA 2009; 14: 13–6.

24.	SEMDSA Guidelines for diagnosis and management of type 
2 diabetes mellitus for primary health care. JEMDSA 2009; 14: 
55–8.

25.	Jaffiol C. Actualité de la prise en charge du diabète de type 2 en 
France. Bull Acad Natl Med 2009; 193: 1645–61.


