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S u m m a r y 
Left v c n t n c u l a r hyper t rophy (LVH) is considered an independent 
risk f a c t o r e v e n in t h e a b s e n c e o f s y s t e m i c h y p e r t e n s i o n . 
Electrocardiographic ( E C G ) LVH with rcpolarisation changes has 
been found in s o m e count r ies to c a n y m o r e coronary risk than 
LVH alone. H o w far this observat ion is true a m o n g adult Nigerians 
is not known. W e there fore dec ided to s tudy adult Niger ians with 
ECG - LVH with o r wi thout ST-T waves changes and compare 
ihem with normal a g e ma tched controls (without E C G - L V H ) in 
relation wi th es tabl ished modi f i ab le risk factors such a s systemic 
hypertension (BP) , b o d y mass index (BMI) . fast ing blood sugar 
(FBS) and scrum lipids such as total cholesterol (Tc), low density 
l i pop ro t e in c h o l e s t e r o l ( L D L - C ) , h i g h d e n s i t y l i p o p r o t e i n 
cholesterol ( H D L - C ) and tr iglyceride (TG). Adul t Niger ians w h o 
were consecutively referred to the E C G laboratory were randomly 
recanted. Three hundred pat ients w e r e s tudied. The i r blood 
pressures (BP) as well as body m a s s indices w e r e recorded after 
recording their resting 12 read E C G us ing por table Seward 9953 
CCG machine Their wais t -hip ratio (WI-IR) w a s a lso recorded. 
Blood samples were taken to de te rmine their fas t ing blood sugar 
and scrum lipids Their ECG tracings were read by the cardiologists 
involved in the study whi le the blood samples w e r e analysed by 
the chemical pathologist a l so involved in the study. At the end of 
the E C G reading, the pat ients w e r e divided into 3 g roups according 
to whether there w a s n o E C G - L V H (control g roup A) . E C G - L V H 
alone (group B), and E C G - L V H with ST-T w a v e s changcs (group 
C) One hundred and fifty (50%) patients belonged to group A. 100 
(33 3®'o) patients to group B and 50 (16.7%) group C Group B 
patients were found to have higher modifiable risk factors in form of 
systemic BP. Tc. LDL-C. and WHR compared to group A. However, 
the group C patients had increased load of these coronary risk factors 
in terms of UP elevation, higher BMI. FBS. and serum cholesterol 
compared lo group B In addition, more female patients were involved 
in group C The mean age of group C patients compared to group B 
was also significantly higher (/*<0 0 0 l ) c \ cn though no significant 
age difference was noted between group C and group A patients It is 
concluded that Nigerians with ECG-LVH with ST-T waves changcs 
lia\c increased risk of cardiovascular risk factors compared to nor-
mal group A patients and even pat ients with E G C - L V H (g roup B) 
alone. Hence , they represent subset of pat ients to be aggress ively 
fol lowed up wi th mul t ip le risk factors intervention. 

K e y w o r d s Electrocardiogram, left ventricular hypertrophy. ST-
T waxes changes, cardiovascular risk factors, adult Nigerians. 

R e s u m e 
L'hypertrophic du ventr icule gauche (LVH) est cons idercc c o m m c 
un facteur a risque independent m e m c en absence de I 'hypertension 
systemique. L 'e lcc t rocard iographie ( E C G ) du LVH avee des 
variations d c rcpolar isat ion a ct6 t rouve dans certains pays ayant 
plus de risque corona i rc que le LVII seulcmcnt . Dans ce but, nous 
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avons dccidc d'etudier 1*ECG-LVH des adultcs nigcrian sans ou 
ayant les variations d 'ondes ST-T ct compares a ccux des sujects 
normaux. En relation avee P index dc masse corporellc(BMI), lc 
taux dc sucre a jcunc(FBS) ct lc taux de lipidc dans lc serum tcls que 
la quati tc de cholcstcrol (LDL-C) , la densi tc du cholesterol 
lipoprotcine (HDL-C) ct du triglyceride (TG). Trois cent nigcrian 
adultcs ctaicnt choisis au harzard ct rccruites pour fairc PECG. 
Douzc cnrcgistrcmcnts du ECG ctaicnt faitc utilisant la machine 
ECG, Seward 9953. La tension artcricllcctd'autres indiccscorporcls 
ctaicnt cnrcgistrcs. Les courbcs du ECG ctaicnt intcrprctcs par un 
ca rd io loguc ct les cchan t i l lons dc sang par un technic icn 
patholohgistc. Les patients ctaicnt diviscs en 3 groupes : Groupe 
A, B ct C. 50 % des patients appartcnait au groupe A, 33.33% au 
groupe B ct 16.7% au groupe C. Lc groupe B avait plus dc factcurs 
dc risque modi fie du BP, TC, LDL-C ct W H R compare au groupe 
A. Ccpcndant, lc groupe C avait un poids clcve dc risque coronairc 
cn tcrrnc de Pelevation du BP, BMI eleve, FBS ct lc cholcstcrol au 
scrum que le groupe B. Plus des patients fcmclc sc rctrouvait dans 
le groupe C. la moyennc d ' agc au groupe C compare au groupe B 
ctait aussi significative elevee (P<0.001) bicn que aucunedifference 
significative ctait note cntrc le groupe C ct A. II a etc conclu que les 
nigerians ayant PECG-LVH avee des changcmcnts d 'ondes ST-T 
augmentcnt lc risque des factcurs cardiovasculaircs compares au 
groupe de ccux normal ( Groupe A) ct m c m e les patients ayant 
P ECG-LVH sculcmcnt(Groupe B). Ainsi, ils representcnt un sous-
groupe des patients a ctrc suivit aggrcssivcmcnt avee des risqucs a 
facteur multiples d' intcrvcntion. 

I n t r o d u c t i o n 
Left ventricular hypertrophy (LVH) is considered a cardiovas-
cular risk factor [1-5]. It has been found to predispose to left 
ventr icular dysfunc t ion [6], left heart fai lure [7], ventr icular 
arrhythmias" and sudden cardiac death [ 1,2.9,10]. It's devastating 
effcct may become more aggravated when LVH is associated 
with other cardiovascular /coronary risk factors such as elevated 
b o d y m a s s index ( B M I ) . i nc reased sc rum l ipids , sys t emic 
hypertension and serum fasting blood sugar. Docs this association 
of LVH with cardiovascular events has any relationship with 
changes in the ST segment and o r T - w a v c ? 

We dccided to study adult Niger ians with electrocardio-
graphic (ECG) (LVH) with or without ST-T wave changcs and 
relate this with other established and modif iable cardiovascular 
risk factors such as systemic hypertension, body mass index, 
fast ing scrum glucose and lipids levels. 

M a t e r i a l s a n d m e t h o d 
One hundred and fifty adult Niger ians with electrocardiographic 
( E C G ) left ventricular hypert rophy (LVH), using Araoye ' s pro-
posed criteria for LVH in blacks [11] with or without ST-T wave 
changcs were compared with 150 age matched controls without 
ECG-LVH making a total of 300 patients studied. The study 
was carried out at the Cardio logy Unit of the University of llorin 
Teaching Hospital, llorin, Nigeria. 
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T a b l e 1: Compar ing the charac ter i s t ics o f g roup B and the Controls (group A) 

Character is t ics S tudy g roup B 
M F 

Cont ro l s (group A) 
T M 

N u m b e r 4 6 
Mean agc(yr) 5 1 . 0 ± 1 0 . 2 
N u m b e r with B.P 
© 140/90mmHg 34 
N u m b e r with Obes i ty 
(BMI © 2 5 - 2 7 k g / m 2 21 

Females with W H R 
© 0 . 8 3 

Males with W H R 
© 0 . 9 5 7 
Mean S B P 1 5 7 . 6 ± 3 1 . 5 
Mean D B P 9 7 . 8 ± 1 9 . 6 
Hypcrcholes tcro lacmia 
(Tc ©5.2 or LDL-C © 3.4) 20 
N o wi th fas t ing blood 
Glucose © 6mmoI /L 20 

Mean BMI 
Mean Tc 
Mean L D L - C 
Mean FBS 

2 6 . 9 ± 5 . 3 
4 . 4 9 ± 0 . 8 8 
2 . 8 0 ± 0 . 5 5 
4 . 0 ± 0 . 7 8 

54 
4 7 . 3 ± 8 . 8 

4 5 

42 

50 

I 4 7 ± 2 6 . 9 
8 9 . 8 ± 16.4 

26 

2 8 . 9 ± 5 . 3 
4 . 2 3 ± 0 . 7 7 
2 .61 ± 0 . 4 8 
7 . 1 3 ± 1.32 

100 
4 9 . 0 ± 6 . 7 

79 

6 3 

50 

1 5 1 . 9 ± 2 0 . 5 
9 3 . 5 ± 1 2 . 6 

4 6 

29 

2 8 . 0 ± 3 . 7 
4 . 3 5 ± 0 . 5 8 
2 . 7 0 ± 0 . 5 8 
5 . 6 5 ± 0 . 7 6 

78 
5 0 . 6 ± I 0 . 1 

41 

23 

20 
142 .8±27 .5 
9 3 . 5 ± 1 2 . 6 

25.1 ± 4 . 8 
4 . 2 7 ± 0 . 8 2 
1.81 ± 0 . 3 5 
4 . 7 3 ± 0 . 9 3 

72 
5 1 . 0 ± 10.4 

43 

4 9 

66 

154 .4±30 .9 
9 1 . 0 ± 1 8 . 2 

11 

2 8 . 8 ± 5 . 8 
4 . 4 2 ± 0 . S 8 
2 . 6 I ± 0 . 5 2 
5 . 2 6 ± l .05 

150 
5 0 . 8 ± 7 . 3 

84 

72 

66 

20 
1 4 8 . 4 ± 2 0 . 6 
9 1 . 0 6 ± 12.6 

26 

15 

27.1 ± 3 . 8 
4 . 3 5 ± 0 . 6 0 
2 . 1 3 ± 0 . 3 0 
5 . 0 ± 0 . 7 0 

BvA 
Pvalue 

0.1 

0.0001 

0.001 

0.01 

0.001 

0.1 

0.1 

0.001 

0.0001 

0.1 

0.1 
0.0001 
0.001 

Note: 
BMI — Body Mass Index 
WHR = Waist - hip ratio 
SBP = Systolic Blood Pressure 
DBP - Diastolic Blood Pressure 
Tc = TolaI Cholesterol 
LDL-C = Low Density lipoprotein cholesterol 
FBS = Fasting Blood Sugar 

T h e pat ients were c o n s c c u t i v e l y r e fe r red to the E C G 
laboratory and w e r e r a n d o m l y recru i ted for the study. T h o s e 
consen t ing pa t ien ts (bo th ve rba l and wr i t t en c o n s e n t s ) w e r e 
weighed and their heights recorded to d e t e r m i n e thei r b o d y m a s s 
indices (BMI) ; their b lood p r e s s u r e s ( B P ) w e r e taken in the 
setting position af ter 30 minutes us ing the r ight a rm wi th mercury 
(accoson type) sph ignomanome te r . T h e p h a s e I k r o t o k o v s w a s 
taken a s the systol ic BP and p h a s e V as the d ias to l i c B.P. T h r e e 
B P readings were taken at t w o w e e k s in terval and the a v e r a g e 
taken as the individual BP. T h e i r wa is t a n d h i p m e a s u r e m e n t s 
were taken as def ined by Lar rson el a/ [ 12] in the erec t pos i t ion 
to de te rmine the wa is t -h ip rat io ( W H R ) 

Their e l ec t roca rd iog rams w e r e then r e c o r d e d u s i n g por-
table Seward 9953 m a c h i n e wi th sens i t iv i ty o f 10 m i n to 20 m m 
and speed of 25 mm/second to 5 0 m m / s c c o n d . T h e i r res t ing elec-
t rocardiograms were then recorded u s i n g po r t ab l e S e w a r d 9 9 5 3 
machine with sensi t ivi ty o f 10 min to 2 0 m i n and p a p e r speed o f 
25 mm/second to 5( )mm/sccond. 

Thei r b lood s a m p l e s w e r e co l l cc tcd for fas t ing b lood 
sugar est imation using color imct r ic me thod . B lood s a m p l e s w e r e 

a lso analysed in the laboratory for fast ing lipids profi le such as 
total cholesterol (TC) , low densi ty lipoprotein cholesterol (LDL-
C) , and high densi ty l ipoprotein cholesterol ( H D L - C ) using R-A 
50 machine . 

T h e ECG w a s read by both cardiologists. Based on the 
E C G findings, the pat ients w e r e then sub-divided into 3 groups 
name ly : g r o u p A=pa t i cn t s wi th normal ECG (wi thout ECG-
LVH) n= 150, g roup B=pat icn ts with ECG-LVH alone ( n = l 0 0 ) 
and g r o u p C=pa t i cn t s with ECG-LVH wi th ST-T w a v e changes 
(N=50) . Excluded f rom the study were pregnant w o m e n . Pa-
t ients wi th es tab l i shed i schacmic heart disease and or acute 
coronary heart d isease . 

Data were analysed using chi-square test of statistical 
s ign i f i cance and paired t-test w a s used in compar ing means of 
results w h e r e necessary. P value o f <0.05 was taken as being 
stat ist ically s ignif icant . 

R e s u l t 
The i r h u n d r e d pat ients were studied. There were 150 males and 
I 50 females . Their ages ranged between 25 years and 76 years 
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Table 2: Comparing group C and the Controls (group A) 

Characteris t ics Study group C Controls (group A) CvA 
M F T M F T Pvaluc 

Populat ion 25 25 50 78 72 150 . 
Mean age(yr) 4 6 . 9 + 1 3 . 0 5 7 . 9 ± 15.6 52 .6±I0 .1 50 .6± 10.1 51 .0± 10.4 50.8±7.3 0.1 
N u m b e r with B . P © 140/90 12 34 4 6 41 43 84 0.0001 Number wi th Obesi ty 

4 6 41 43 84 0.0001 

( B M I © 2 5 - 2 7 k g / n v ) 13 21 34 23 49 72 0.001 Female populat ion with 49 72 0.001 

WHR © 0 83 - 23 23 66 66 0.001 
Male population wi th 

66 66 0.001 

WHR ©0.95 4 - 4 20 20 20 0.001 
Mean SBP ( m m H g ) 162.1 ± 4 3 . 3 187 .3±52 .6 174.3±33.5 142.8±27.5 154.4±30.9 148.4±20.6 0.02 
Mean DBP ( m m H g ) 102.1 ± 2 7 . 3 119 .6±33 .2 110.6±21.3 9 0 . 9 ± I 7.5 9 I . 0 ± I 8 . 2 91 .0±I2 .5 0.03 
No with 
Hypcrcholesterolacmia 25 13 38 4 22 26 0.0001 
No with fasting blood 
Glucose © 6 .0mmo/L 9 1 1 20 4 11 15 0.0000 
Mean BMI(kg/m 2 ) 2 7 . 3 ± 7 . 4 3 1 . 0 ± 8 . 4 30.1 ± 5 . 7 25 .1±4.8 28 .8±5.8 27.1±3.8 0.001 
Mean TG m m O I / L 1.61 ± 0 . 4 3 1 6 2 ± 0 . 4 3 1 .6 !±0 .30 l .25±0 .24 1.52±0.30 1.38±0.19 0.001 
Mean Tc 5 . 5 3 ± 1.48 4 . 9 4 ± 1 . 3 2 5 .23±0 .99 4 .27±0 .82 4 .42±0.88 4 .35±0.60 0.02 
Mean L D L - C " 3 . 5 5 ± 0 . 9 5 3 . 1 5 ± 0 . 8 4 3 .35±0 .63 1.81 ± 0 . 3 5 2 .61±0.52 2.13±0.30 0.000 
Mean H D L - C " 1 2 8 ± 0 . 3 4 1 7 7 ± 0 . 4 7 1 52±0 .29 2.1 ± 0 . 4 0 1.5±0.0.30 1.8±0.25 0.001 
Mean F B S 5 . 7 6 ± l .54 6 . 0 ± 1 . 6 5 .87±1.11 4 .73±0 .93 5 .26±1.05 5 .0±0.70 0.00 
Mean W H R 0 . 9 2 ± 0 . 2 5 0 . 9 0 ± 0 . 2 4 0.91 ± 0 . 1 7 0 .88±0.17 0 .90±0.18 0.89±0.12 0.1 

with a mean age of 50.4 ^ 4 . 4 years . T h e g r o u p A (Normal FCG) 
patients had their ages r anged be tween 2 9 years and 76 years 
with a mean age of 50. S ±7.4 years as against combined groups B 
(ECG-LVH) and C ( E C G - L V H wi th ST-T w e r e changcs) with 
age range 25 years to 76 years and mean age of 50.2 ± 5.6 years 
t±0 5 and P®0.1 G r o u p B patients had their ages ranging between 
as 25 years and 76 yea r s wi th a m e a n a g e 4 9 . 0 ± 6.7 years . 
Comparing g roup A and B. t = 1.29 and P>0.1. (Table I) The age 
of group C pat ients ranged be tween 33 years and 65 years with 
a mean age of 52.6± 10.1 years . C o m p a r i n g with group A patients 
t =0.818 and />>0.01 (Table 2 ). 

G r o u p A pa t ien ts had 78 males wi th 72 females , where 
as group B had 4 6 males and 54 f emales and g roup C had equal 
number of ma le s and f emales (25 each). 

G r o u p A pat ients had their body mass indices (BMI) 
ranged be tween 1 7.4 k g / n v and 41 .9 k g / m : wi th a mean BMI of 
27.1 ± 3.8 kg /nv . G r o u p B had their r ange be tween 16.1 kg/nv 
and 38 7 kg/m2 wi th a mean o f 28 .0 ±3 .7 kg /m 2 t=0 .88 ands p> 
0.05. Where as g roup C had their BMI ranged between 20.6 and 
41 8 kg/m2 with a mean of 30 .1± 5.7 kg /nv t = l . 8 6 and P<0.01. 

S e v e n t y - t w o ( 4 8 . 0 % ) of g r o u p A pa t i en t s ( M : F = 
23:49) had BMI greater than 27 Kg /m 2 and 25kg/nv for male 
and female respect ively accord ing to Burton et at [ 13J whereas , 
63 (63 .0%) ( M : F = 2 I : 4 2 ) of the g roup B w e r e obese x2 = 5.43 
and /^O.OOI. In compar ison to group A, g roup C had 34 (68.0%) 
(M:F = 13:21) obese individuals x2 = 3.29 and P< 0.001. (Tables 
land 2). The overal l m e a n W H R for the groups are as follows:-
Group A=0.K9±O. 12 ( rangc=0.79 - 1.0); G r o u p B = 0.91 ± 0.12 

(range =0.83-1.08) and group C = 0.91 ± 0.17 (range = 078-0.99) 
t = 0.61 and 0.41 and P> 0.05 respectively. 

Sixty-six (44.0%) females of the group A patients had 
W H R > 0.83 (rangc=0.79 - 1.0). In comparison, 50 (33.3%) 
group B female patients had WHR > 0.83 (range = 0.86 - 1.08) 
x2 = 0.04 and P < 0.01. Whereas, 23(46.0%) of group C females 
had W H R = 0.83(rangc = 0.78 - 0.99). x : = 0.003 and P<0.0\ For 
males, 20( 13.3%) group A, (range 0.80 - 0.97), 7(7.0%) group B 
(range = 0.83 - 0.98) and 4 (8.0%) group C (range = 0.86 - 0.97) 
had W H R > 0 .95 x : = 1.85, 0 .98 and /><0.001 and 0.01 
respectively (Tables 1&2). 

Group A systolic blood pressure (SBP) ranged between 
110 - 210 m m H g with a mean SBP of 148.4 ± 20.6 mmHg. 
Groups B and C had their mean SBP of 151.9 ± 20.5 m m H g 
(range I I 0 - 220 mmHg) and 174.3 ± 33.5 m m H g (range 130 -
200 m m H g ) t= 0.62 and 2.78, P>0.5 and P< 0.002 respectively. 

Likewise, the mean diastolic blood pressure (DBP) for 
the groups were (group A) 91.0 ± 12.6 (range = 6 0 - 1 10 mmHg). 
Group B = 93.5 ± 12.6 (range 70 - 110 mmHg) and group C = 
1 10.6 ± 2 1 . 3 m m H g (range 80 - 120 mmHg) t = 0.72 and 3.35, 
Z^O.05 and P< 0.02 respectively. 

Of the 150 group A patients, 84 (56.0%) M:F = 41:43) 
had blood pressure = m m H g using W H O ISH of 1999 [14] 
as against 79 (79.0%) (M:F: 34:45) of the group B.X2 = 14.0, 
P<0.00001. Whereas, 46 (M: F: 12:34) (92.0%) group C had B.P 

m m H g x2 = 21.4 and P < 0.00001. 
The mean total cholcstcrol (TC) for group A was 4.35 ± 

0.60 m m o l / L (range = 1.8 - 7.0 mm 1/L); group B had a mean of 
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4.35 ± 0.58 m n i o l / L (range = 2.3 - 7.8 m m l i / L ) while group C 
had a mean of 5.23 ±0.99 m m o l / L ( r a n g c = 1.8 9.3 mm01/l) 
t=o and 3.26 and P > 0.05 and P< 0.02. 

The mean LDL-C for the 3 groups were 2.13 ± 0.30 
mmOl/L (range = 0.07 - 5.62); 2 .70 ± 0.36 (range = 0.10 - 5.0) 
and 3.35 ± 0.63 mmo 1 /L (range 0.26 - 5.70) t = 6.33 and 7.58; P< 
0.0001 respectively. 

Of the 110(16.7%) patients with hypcrcholes terolacmia 
(Total cholesterol © 5.2. mmO 1 /1L and or LDL-C © 3.4 mmo I /L) 
[ 15], 26 (23.6%) belonged to group A; 46(41.87%) group B and 
38 (34.5%) group C. X2 = 2.64 and 11.16 and P < 0.001 and 
<0.0001 respectively. 

Table 3: Comparing group C and B 

Characteristics Group C Group B BvC 
n = 50 n - 100 P Value 

Mean age (yr) 52.6110.1 49.016.7 0 001 
Number with B.P 
© 140"90mmHg 46 79 0.001 
Number with Obesity 
(BMI ©27) 34 63 0.1 
Female with WHR © 0.83 23 50 0.1 
Male with WHR ©0.95 4 7 0.1 
Mean SBP 174.3±33.5 151.9120.5 0.00001 
Mean DBP 110-5 ±21.8 93.5112.6 0.00001 
No with hypercholcsterole 
amiaTc ©5.2 or LDL-C©3.4) 38 46 0.001 
No with fasting blood glucosc 
©6-OmmOI/L) 20 29 0 001 
Mean BMI (kg'nv) 30.115.7 28.013.7 0.001 
Mean TG(mmoI'L) 1.6110.30 1.5410.15 0 1 
Mean Tc ** 5.2310.99 4.3510.58 0 001 
Mean LDL-C " 3.3510.63 2.7010.36 0.001 
Mean HDL-C " 1.52*0.29 1.4010.19 0 01 
Mean FBS 5.8711.11 5.6510.76 0 0 1 
Mean WHR 0.91+0.17 0.9110.12 0.1 

The mean scrum triglyceride levels stood at group A = 
1.38 + 0.19 m m o I/I (range = 0.39 - 2.80); group B 1.14 + 0.15 
mmo 1/L (range 0.40 - 3.31) and group C = 1.161 ± 0 . 3 0 m t n o l / 
L (range = 0.34 - 4.40) .t = 5.16 and 2.77 . P< 0.0001 and P < 
0.001 respectively. The mean HDL-C were group A = 1.8 + 
0.25 mmo 1 /L (range = 0.56-5.20); group B = 1.4 + 0.19(rangc = 
0.04 - 5.23) and group C = 1.52 ± 0.29 m m o 1/L (range = 0.04 
5.58) . t= 6.67 and 3.11, P<0.001 and /^O.OOI respectively. 

The mean fasting blood sugar for the groups were A = 
5.0 ±0.70 m m o l / L (range = 2.9 - 10.1); B = 5.65 ± 0.76 i n m o l / 
L (range = 3 . 0 - 19.4) and group C = 5.87± 1.11 mmO 1/L (range 
= 3.5 - 9.7) . t = 3.25 and 2.82 with P < 0.001 respectively. 

Sixty-four (21.3%) patients had their fasting blood sugar 
> 6.0 mmo 1/L as defined by W H O [16]. O f these 64, 1 5 ( M : F = 
4:11) (23.4%) belonged to group A, 29 (M:F=20:9) (45.3%) 
group B and 20 (M:F = 9:11) (31.3%) group C. x2 = 14.94 and 
23.38 and P<0.0001 and P < 0.00001 respectively. 

Discussion 
This study has shown us that LVH is a coronary risk factor in 
adult Nigerians compatible with previous documentat ion 11-5]. 
This is due to the fact that adult Nigerians with LVH tend to 
have other coronary risk factors than people without LVH (Table 
1,2,3). However, these coronary risk factors such xs obesity, 
hyperglycaemia, and systemic hypertension are also poftencs^b. 
in the development of LVH and sudden death 11.17] 

This also reveals the conferment of more cardiovascular 
risk when LVH is associated with ST-T wave changes compat-
ible with previous observations among Caucasians [1,18]. This 
is because the group C patients had higher mean body mass in-
dex, higher mean systolic and diastolic blood pressures, higher 
mean fasting scrum total cholesterol, mean triglyceride, mean 
LDL-C, and mean fasting blood glucose when compared to nor-
mal group A patients and group B patients with LVH. (Table 2 & 
3). Even though increasing age has been found to be associated 
with LVH in adult Nigerian hypertynsives [19], the increased 
coronary risk found in group C patients can not be explained 
totally in terms of age because, there is non-significant age dif-
ference between group C and group A patients, where more group 
C patients had elevated systemic blood pressure; this relatively 
higher blood pressure was also observed with group B patients 

Similarly, the number of patients in group C with higher 
fasting blood sugar and hyper cholcsterolacmia were more than 
patients in groups A or B. Likewise, the mean values of both blood 
sugar and scrum cholcstcrol were higher in group C patients compared 
to both groups A or B. These mctabolitics arc potent predictors of 
ST-T wave changes than normal group A in this study. There were 
more female patients with LVH with or without ST-T wave changes 
than normal group A in this study even though the sample size was 
relatively small. This finding may be due to the fact that females 
with adjusted relative coronary risks tend to outnumber their male 
counterparts especially when there is associated systcmic 
hypertension [17). It is evident from this study that female 
populations with blood pressure © ' \ m m H g (groups B • C) 
outnumber their male counterparts (79:46). Again more females in 
group B were hypercholesterolemia compared to females in group 
A (Tabic I). The mean systolic blood pressure in group C patients 
and especially in females is higher than in both groups A and B 
(Tables 2 & 3). Persistent systolic blood pressure load has been 
found to correlate well with LVH 119-20], This may explain in 
parts the ST-T wave changes in group C and a higher probability of 
increased coronary risk. Even though the total number of patients 
with WHR above normal (0.83 and 0.95) for females and male 
respectively [12] were more in group C than in normal group A. 
there is no statistically significant difference between group C and 
B indicating that the WHR docs not pose additional risk cfTcct in 
group C patients though it a risk factor for LVH in this study as the 
total number of patients with WHR above normal arc in group B 
compared to group A (Table 1). However, the mean scrum HDL-
C was higher in group A compared to group C indicating coronarv 
protection for group A patients than group C. 

In conclusion, LVH with ST-T wave changes signifies 
higher coronary risk in adult Nigerians. This is due to the fact 
that patients with LVH and ST-T wave changes tend to have 
higher systcmic blood pressure, elevated fasting blood glucose, 
higher mean body mass index and hypercholesterolemia than 
normal individuals without LVH or patients with LVH alone 
However, the significant higher mean age in group C as against 
group B patients may also account for the increased probability 
of higher coronary risk (Table 3). Hence the subset of aduli 
Nigerians with LVH and ST-T wave changes constitutes higher 
risk group and needs very close monitoring or follow up with a 
view to modifying the observed associated risk factors in order 
to reduce mortality [21]. 
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