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Summary 
This study is to determine the prevalence of coronary heart 
disease risk factors in Nigerians with systemic hyperten-
sion. Serum lipid profile and fasting blood glucose were 
determined in one hundred and thirty six newly diagnosed 
hypertensives selected from the Medical Outpatient De-
partment. Basic demographic data as well as medico-so-
cial history was extracted from the records. Coronary heart 
disease risk was calculated from the ratios of high-density 
lipoprotein cholesterol to total cholesterol. High risk were 
defined as C H D ratio <0.18, while average and low CHD 
risk ratio was 0.18 to 0.40 and >0.40 respectively, accord-
ing to the European Athersclerosis society guidelines. 
There were 76 (55.9%) males and 60 (44.1 %) females aged 
24-70 years (mean = 47+8.5) studied. The coronary risk 
ratio in the study groupts was 0.34 as against 0.57 in the 
controls. The prevalence of high coronary heart disease 
risk in newly diagnosed hypertensives was 22%. The over-
all prevalence rate of hypercholesterolaemia was 62.5%, 
with high-risk group prevalence of 70%. The high-risk 
group was also associated with other non-lipid factors 
such as overweight -54% (BMI > 25Kg/m2), glucose intol-
erance-55% (FBS > 6.1 mmol/L), and alcoholism (55%). The 
overall prevalence of hypertriglyceridaemia was 20.4%, 
with higher serum values amongst females, and no risk 
group difference. The female patients were more affected 
by the metabolic risk parameters especially in the high and 
average risk groups. There is a need therefore, for clini-
cians to be encouraged to investigate lipid, lipoprotein 
cholesterol indices and other non-lipid risk factors to cal-
culate the risk run by hypertensive patients of developing 
cardiovascular complications. 
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Resume 
Pour determiner le taux des facteurs a risque de la maladie 
c o r o n a i r e du C o e u r ( M C C ) aux N i g e r i a n s ayant 
Thypertension systemique. Le profile des lipides dans le 
sdrum et le taux de glucose a jeune etaient determine, a 
cent trente six hypertendu diagnotiquds et selectiones. 
Les donnees demographiques de base inclu Phistoire 
socio-medicale etait extrait des registres individuals. Le 
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risque de la maladie coronaire du Coeur tiait calculd des 
proportions de densitd dlevdes de lipoprotdine-cholcstdrol 
au cholesterol total. Les plus grand risques dtaient defines 
commc la fraction du MCC < 0.18, alorsque la moyenne et le 
plus bas MCC dtait de 0.18-0.40 et >0.40 respectivement, 
suivant les guides de la Socidtd Eu roopdenne 
d'Atherscldrose. lis y avaient 76 (55.9%) des males et 
60(44.7%) des femeles agds de 24-70 ans avec une moyenne 
de 47 ± 8,5 ans .La propotion de risque coronaire dtait de 0.34 
contre 0.57 chez les controles. Le taux de risqud de la maladie 
coronnaire du Coeur dtait de 22% chez les hypertendus 
nouvcl lement d iagnos tquds . .La p r e v a l e n c e tota le 
d'hypercholestordmie dtait de 62.5% avec un maximum de 
70%. Le groupc a grand risque dtait associd a d'autre facteurs 
non-lipidcs telsque l'accds de piods 54%(BMI<25kg/m2), 
1'intolerance du glucose-55%(FBS>6.1 mol/L) et l'alcoolisme-
55%. La prevalence totale de rhypertriglycerimie dtait de 
20.4% avec les plus grande valeurs de serum chez les 
femeles.Les femmes dtaient plus affectees par les parametres 
a risque metaboliques spdcialement aux groupes a risque 
plus elevd et moyen. Ainsi, ceci exprime le besion aux medecins 
d'encourrager les investigations les indices des lipides, 
lipoproteins et cholestdrol bienque les facteurs a risque non-
lipides aux patients hyper tendus de ddve loper les 
complications cardiovasculaires. 

Introduction 
Systemic hypertension is a common non-communicable 
disease with a prevalence rate of 12% in Nigeria [1]. It is 
associated with central obesity and cardiovascular events 
such as heart failure, coronary heart disease (CHD) and 
stroke [2-4]. Coronary heart disease is a leading cause of 
mortality and morbidity in the western countries [5]. How-
ever, the incidence is believed to be low in Nigeria, in view 
of low serum lipids in the Nigerian population 16-8]. Dis-
ease states such as hypertension, nephrotic syndrome, 
and d i abe te s mel l i tus are a s s o c i a t e d wi th h y p e r -
cholesterolemia. Recent evidence suggests that hyperten-
sion may interact with other factors such as dyslipidemia, 
smoking, alcoholism in the development of CHD. The pre-
cise nature of that interaction however remains unclear. 
The apparent CHD risk associated with systemic hyper-
tension may have a lipid mechanism involving either high-
density lipoprotein-cholesterol or triglyceride 191. 

This frequent conncction between essential hy-
pertension and lipid metabolism alterations had led physi-
cians to look for possible pathogenetic links between them 
110). There is a suggestion that the relationship between 
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hypercholesterolemia, endothelial dysfunction and hyper-
tension is supported by a notion that products of lipid 
oxidation may reduce endothelial nitrous oxide bioactivity 
[! 1 ]. The decrease does not necessary result in systemic 
hypertension, but it may enhance the sensitivity to the 
hypertensive effect of dietary salt [11]. Previous reports 
show that most Nigerian hypertensives are not being sub-
jected to detailed lipid profile in the course of their man-
agement compared to other risk factors, which are got 
through the medical history [12]. 

This study was thus aimed at determining the 
prevalence of coronary modifiable risk factors in diagnosed 
hypertensive by analysing the serum lipid profile, and re-
lating this biochemical parameter to other risk factors such 
as smoking, alcoholism and obesity. 

Mater ia ls and methods 
One hundred and thirty-six newly diagnosed adult Hyper-
tensive that have never been on anti hypertensive therapy 
drawn from the General outpatient department were stud-
ied (mean age was 47.0+8.5 years). They were compared 
with 120 age and sex matched healthy Normotensive Nige-
rians drawn form the hospital workers and medical outpa-
tients. Systemic hypertension was established with blood 
pressure (BP) >140/90mmHg on two clinic visits at three 
weeks interval. The BP was taken on the right arm in the 
siting position after at least 30 minutes of rest in the clinic. 
Excluded from the study were patients with diabetes 
mellitus, renal disease, and liver disease and evidence of 
acute myocardial infarction. Direct questioning of the pa-
tients as regards alcohol consumption and cigarette smok-
ing was done in the clinic. Their height and weight were 
recorded and their body mass index calculated using the 
formular Wtin K g . / H t i n m [2,13]. 

A five millilitres fasting venous blood sample was 
collected from the antecubital vein into a plain tube and 
fluoride oxalate. Serum was extracted from the clotted sam-
ple for the determination of total cholesterol (TC), triglyc-
eride (Trig), low-density lipoprotein -cholesterol (LDL-C), 
high-density lipoprotein -cholesterol (HDL-C) and fasting 
blood glucose. Low-density lipoprotein -cholesterol (LDL-
C) and high-density lipoprotein -cholesterol (HDL-C) were 
precipitated by polyvinyl sulphate (14) (PVS) and phos-
photungstic acid method respectively [ 15]. All scrum cho-
lesterol and triglyceride were determined by the enzymatic 
colorimeteric method [16,17]. Fasting blood glucose was 
determined by the glucose oxidase method using 4-
aminophenazone as the oxygen acceptor [ 18J. Coronary 
risk ratio was calculated using the formular HDL-C / T C [19]. 

The patients were then divided into three groups 
namely: High risk (A), average risk (B) and low risk (C) 
according to the level of coronary risk ratio. Data analysis 
was done using Chi square test of significance to compare 
proportions and the Students t-test for comparison be-
tween the means of two groups. P- value of < 0.05 was 
taken as being statistically significant. 

Results 
136 subjects aged 24-70 years (mean = 47+8.5) were stud-
ied. There were 76 (55.9%) males and 60 (44.1 %) females 
(P<0.001) . The coronary risk ratio value in the patients is 
0.34 as against 0 .57 in the controls. Thirty (22%) patients 
belong to group A, 62 (45.6%) group B and 44 (32.4%) 
group C according to coronary risk ratio (HDL/TC). 

Normal value is >37, while the high-risk value is 
0.07 - 0.18. The average and low risk value is 0.18 - 0.27 and 
0.25 - 0 .40 respectively. The mean values for groups A, B 
and C patients were 0.12, 0 .29 and 0.62 respectively. The 
sex ratio in each group was 1:1 as shown on table 1. The 
overall mean fast ing blood sugar (FBS) in the subjects 
was 5.05 mmol /L as against the healthy controls with 4.0 
mmol /L (P < 0.001). The mean values of the other meta-
bolic parameters are as shown in table 2. 

There was no statistical difference (P>0.05) in the 
serum fast ing blood glucose between the groupA and 
group B. The values being 6.1+ 0.2 mmol/L and 5.4 +0.2 
mmol /L respectively. Also, the mean FBS for the group C 
was similar to the control group. The female patients were 
more affected by the metabolic risk parameters than their 
male counterparts especially in the groups A and B. It is 
only in the T C and L D L - C of group C patients that the 
females tend to bear the coronary risk brunt than the males. 
See table 2. 

A l t o g e t h e r t he p r e v a l e n c e of hypercho les -
terolemia in newly diagnosed patients was (85) 62.5%. 
Group A patients had a prevalence of (60) 70%, group B 
(19) 22%, while group C had (6) 8%. Overall prevalence of 
hyperglycaemia was (62) 46%. The prevalence was (34)55% 
in group A, (20) 32% in group B and (8)13% in group C. 
The mean HDL-C was significantly reduced, while LDL-C 
was high in group A in both sexes as compared to other 
groups (P< 0.0001). There was no significant difference in 
both sexes as regards coronary risk ratio in-group A. 
(P>0.05) . Fourteen (54%) of group A were obese (BMI 
>25Kg/m2), ten (38%) in group B, and two (8%) in group C 
Altogether, 26 (19.1 %) patients were obese in the studied 
population, compared to 3 (2.5%) in the control group, 
^<0.01 . In the group A patients, females were more af-
fected by obesity and glucose intolerance (FBG> 6.5mmol/ 
L). The serum cholesterol values were significantly higher 
(PcO.OOOl) in the females for all risk groups and the control. 

The total number of smokers in the studied group 
was 10 (7.3%), as compared to 4 (3.3%) in the control group. 
There were no significant difference (P>0.05) in the lipid 
profile among the smokers and non-smokers in all risk 
groups. The overall prevalence of alcohol ingestion in the 
subjects was 55.1%. Group A patients had the highest 
prevalence of 67%, while groups B and C patients had 
2 8 % a n d 5 % r e s p e c t i v e l y . T h e p r e v a l e n c e of 
hypcrtriglyceridaemia was 20.4% in the subjects; however, 
there is no d i f ference between the risk groups. The female 
subjects in the three groups had a higher (P<0.001) serum 
value than their male counterparts. 
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Tab le 1: Age and sex distribution in the three risk groups 

Age years 
High risk 

M F Total % 
Average risk 

M F Total % M 
Low risk 

F Total % 

< 3 0 I 0 1 3.3 0 0 0 0 1 1 1 2.3 
31 - 3 9 1 0 I 3.3 4 5 9 14.5 1 3 3 6.8 
4 0 - 4 9 2 1 3 10 10 4 14 22.6 19 10 29 65.8 
5 0 - 5 9 7 5 12 4 0 12 9 23 37.1 2 7 9 20.5 
6 0 - 6 9 3 5 8 26.7 8 6 14 22 .6 1 0 1 2.3 

> 7 0 2 3 5 16.7 1 1 2 3.2 1 0 1 2.3 
Total 16 14 30 100 35 27 62 100 25 19 44 100 

T a b l e 2 : T h e mean values of fasting blood sugar, lipid proile and coronary heart disease risk ratio by sex. 

Serum 
" C h e m i s t r y 

High risk group 
No =30 

M F 

Average risk group 
N o = 62 

M F 

Low risk group 
NO. = 44 

M F 

Control 
No. = 50 

M F 

FBS 5 .70 ± 0.2 6 .50 ± 0 . 4 5.00 ± 0 . 1 5.07 ± 0.2 4 .02 ± 0.1 4 .10 ± 0 . 1 4 .00 ± 0 .2 4 .00 ± 0.5 
T R G 1.00 ± 0 .2 1.61 ± 0 . 2 1.29 ± 0 . 3 1.46 ± 0.2 1.36 ± 0 . 8 1.39 ± 0 6 1.42 ± 0 .4 1.82 ±0.6 
Total 

Cholesterol 5.14 ± 0 .8 5.65 ± 0 . 5 4 .28 ± 0 . 5 4.77 ± 0.2 4.41 ± 0 . 5 4 .97 ± 0 . 4 4 .40 ± 0.5 5.1 ± : 0 .2 
H D L - C 0.62 ± 0.8 0.57 ± 0 . 7 1.22 ± 0 . 9 1.64 ± 1.1 2.93 ± 0.7 2.21 ± 1.0 - 2 .58 ± 0 . 8 2 .25 ±1 .2 
L D L - C 4 .28 ± 1.5 3.70 ± 0 . 9 2.82 ± 0 . 9 3.01 ± 1.4 1.24 ± 0 . 8 1.49 ± 0 . 5 1.00 ± 0 . 5 1.24 ±0 .5 
H D L - C / T C 0 .13 ± 0.0 0.12 ± 0 . 1 0.30 ± 0 . 1 0.29 0.2 0.66 ± 0.0 0.59 ± 0 . 2 0.59 ± 0 .0 0.55 ±0.1 

Discussion 
This study observed that cardiovascular complications in 
hypertension are associated with additional risk factors 
such as dyslipidaemia, obesity, glucose intolerance, and 
alcohol. These factors have been classified in earlier stud-
ies as major factors, especially in relation to stroke and 
coronary heart disease complications [20,21,22] The high 
(62.5%) overall prevalence of dyslipidaemia (hypercholes-
terolaemia) in newly diagnosed hypertensives as observed 
in this study is similar to the findings in Ibadan and Okada 
(43.4%) [4,23]. 

Hypertriglyceridemia prevalence rate of 22.6% in 
the population as previously documented [4], with higher 
female serum levels is similar to the findings of 20.4%with 
higher female values in this study. This however, is not 
related to the risk of CHD. Majority (63.5%) of the group A 
patients had a combination of hypertension, overweight, 
hypercholesterolemia and CHD risk ratio of 0.12, indicat-
ing high probability of artherosclerosis heart disease. How-
ever, only 25% had glucose intolerance, alcohol and smok-
ing as additional risk factors. These findings are similar to 
previous reports particularly that of Opadijo as regards 
alcohol and obesity as risk factors [24]. The presence of 
multiple risk factors, which individually are risk, factors for 
atherosclerosis [25,26] further accentuates the predispo-
sition of hypertensives to CHD, and are most significant 
in the causation of disease and death in hypertensive pa-
tients [27,28,291. 

The group B in this study was associated with 
mild hypercholestrolacmia and high LDL-C levels. These 
observations are lower however when compared to the 
Caucasian value [4]. This agrees with earlier workers in 
Africa that have reported lower serum total cholesterol 
and triglyceride levels even in the presence of concurrent 
disorders such as obesity, hypertension and diabetes 
mellitus [4,23,29]. 

This study thus concludes that the prevalence 
of dyslipidaemia was high and comparable to earlier 
studies [4,5,23,30]. The high-risk group as previously 
reported have additional risk factors such as alcohol 
consumption, obesity and glucose intolerance [31,32] 
that increase the incidence of cardiovascular compli-
cations especially coronary heart disease. Thus, the 
need for a more aggressive management in terms of 
investigation and drug treatment in this high risk group. 
However, hypercholesterolaemia appears to be the domi-
nant factor than hyperglycaemia in view of the large 
p ropo r t i on of the s t ud i ed p a t i e n t s , 6 2 . 5 % with 
hypercholesterolemia as against 46% with hypergly-
caemia. This is not surprising since most of the other 
risk factors apart from blood glucose tend to have el-
evated scrum lipids. The clinicians should be aware of 
the influence of drugs such as beta adrenergic receptor 
blockers as additional risk factor. This should be con-
sidered when selecting medication for the management 
of hypertension. 
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