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S u m m a r y . Examina t ion of the electrocardiograms of 200 healthy Nigerian soldiers 
revealed a high prevalence of high voltages as reflected by maximum R and S 
amp l i t udes in the praecordia l leads. In addit ion there was a high prevalence ot sig-
nificant S - T elevat ion in these leads. 

T h e r e is need fo r f u r t h e r studies to describe the frequency of ECG findings in the 
Niger ian p o p u l a t i o n . Such studies will be useful in determining the criteria (or the 
i n t e rp re t a t i on of the e lec t rocard iogram in Nigerians. 

Resume. L ' e x a m e n des E C G de 200 soldats nigerians en bonne sante a revele une 
h a u t e p r e d o m i n a n c e en hau t vol tage comme montre par les maxima d'amplitude R 
et S d a n s les cab les relies a la poitr ine. 

En o u t r e il y ava i t une h a u t e p r edominance significative d'elevation du S - T dans 
ces cables . 

II f au t p o u r d e s e t u d e s p lu spousseesdec r i r e la frequence de ces ECG existant dans 
la p o p u l a t i o n n iger iane . Ces sor tes d ' e tudes seront utiles pour la determination des 
cr i te res d ' i n t e r p r e t a t i o n des e lec t rocard iogrammes des nigerians. 

I N T R O D U C T I O N 

The ex is tence o f rac ia l v a r i a n t s in the e lect rocardiogram and the possibility of their confu-
sion wi th t ru ly a b n o r m a l t r ac ings has been stressed by Goldman (1953). Indeed several 
au tho r s h a v e r e c o r d e d v a r i a n t s of the n o r m a l electrocardiogram in Africans (Grusin, 1954; 
Somers & R a n k i n , 1962; Ser iki & S m i t h , 1966; Walker & Walker, 1969), people of African 
descent ( L i t t m a n n , 1946; G o l d m a n , 1953), and other non-European races (Srikantia, 
Padmava t i & G o p a l a n , 1964; D h a r m a d a s a & Nadara jah , 1968). 

A l t h o u g h Ser ik i & S m i t h (1966) have r epo r t ed a high prevalence of S - T segment elevation 
and of b i p h a s i c o r i nve r t ed T waves in p raeco rd i a l leads in young adults and schoolchildren 
in Niger ia , t h e r e is a s yet very little i n f o r m a t i o n on the variants that may exist in West 
Afr icans . T h u s , t h e r e a r e n o firm cr i te r ia f o r the interpretation of the electrocardiogram of 
West A f r i c a n s . 

T h i s p a p e r r e c o r d s o u r findings in 200 hea l thy Nigerian soldiers. The work was carried out 
Cor rc spondcncc : D r A . B. O . O . Oyed i ran , Depar tment of Preventive and Social Medicine, University 
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between October and December 1970. It was designed to provide preliminary data on the 
normal variants of the ECG that may exist in adult Nigerians. 

M A T E R I A L S A N D M E T H O D S 

We examined infantrymen who were actively engaged in routine drilling and other exercises. 
Such individuals represent a uniform population of healthy adult males who arc readily 
accessible. 

Two hundred of them were chosen at random from one of the battalions of the Nigerian 
Army based in Ibadan. There was full co-operation. Each subject had had a screening 
medical examination before being recruited into the army. 

When we saw them they were all in good health and none gave a history suggestive of 
past or current cardiovascular disease. Their ages ranged from 18 to 49 years, with a mean 
of 24-6 years and standard deviation of 4-02. 

194 of them were normotensive. The remaining six subjects had a systolic pressure ranging 
from 140 to 155 mmHg and/or a fifth phase diastolic pressure between 90 and 95 mmHg. 

Electrocardiograms were recorded in standard fashion with the subjects lying supine, 
using a portable Cardiopan-1 machine. The examinations were carried out in the early 
afternoon before lunch. 

The tracings were read by two of us (U.B. and R.C.) who measured the values of several 
predetermined parameters. In order to assess observer variation, twenty recordings chosen 
at random were read by each of the two observers on two separate occasions. The results 
were subjected to analysis using the paired 7"-test. There was high consistency for each 
observer and close agreement between observers. 

R E S U L T S 

One hundred and ninety-six subjects had regular sinus rhythm. Four had ectopic beats, 
in one of whom these beats accounted for more than 10% of the total beats. The ECGs of 
these four subjects were otherwise normal. 

The P -R interval, the Q - T interval, and the maximum duration of the P and QRS 
deflections in any lead were measured. The corrected Q - T interval (Q-Tc) was calculated 

TABLE 1. Electrocardiographic parameters in 200 Nigerian soldiers 

Parameter Range (sec) Mean SE 

P-R interval 008-0-24 0-16 0-002 
Corrected Q-T interval (Q-Tc) 0-31-0-44 0-38 0 002 
Maximum P-wave duration 0 0 6 - 0 1 4 0 0 9 0 0009 
Maximum QRS duration 0 04-0-12 0-07 0 0007 

SE, Standard error. 

using the nomogram of Kissin, Schwarzschild & Bakst (1948). The range, mean and 
standard error for each of these parameters is shown in Table I. 

The frontal plane axes for the P, QRS and T deflections have been calculated to the nearest 
10°. The results are summarized in Fig. la -c . 
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Amplitudes 

The maximum amplitudes of the R and S waves in leads AVL and VI to V6 have been 
calculated correct to the nearest 0-5 mm. The maximum amplitude of the R-wave in lead 
AVL was 14 mm in one subject and 11 mm in another. In all the others it was below 11 mm. 
The mean value for the whole group was 2-85 mm, and the SD and SE were 2-39 and 0-17 
respectively. 

( b ) 
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FIG. 2. Voltage criteria in 200 healthy Nigerian soldiers, (a) Sv2+ Rv6. (b) Svl + Rv5. 
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FIG. 3. ST-segment elevation in frontal leads in 200 healthy Nigerian soldiers. 
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T h e f "ol l o w i n g c r i t e r i a f o r recognizing left ventricular hypertrophy have been caktdaled: 
S v 1 R v 5 , a n d Sv2-f- R v 6 . T h e distribution of these sums is shown in Fig. 2. Inyoun̂adults 
b e l o w t h e a g e o f 25 y e a r s , G r u b s c h m i d t & Sokolow (1957) recommend 40 mm as the upper 
l i m i t o f n o r m a l f o r t h e s e c r i t e r i a . Because most of our subjects were below iheagc of 25 
y e a r s , w e h a v e d e c i d e d t o i n d i c a t e this arbitrary limit in Fig. 2. The results of our subjects 
f a l l i n g b e l o w th i s l i m i t h a v e been stipple-shaded and those above cross-hatched. 

S—7~ segment elevation 

T h e m a x i m u m e l e v a t i o n o f the S - T segment in leads VI to V4 have been measured to the 
n e a r e s t m i l l i m e t r e , and t h e resu l t s are summarized in Fig. 3.S-Tsegmentelevalionequallo 
o r g r e a t e r t h a n 2 m m , w i t h a n upward slope ending in a tall positive T-wave was common. 
11 o c c u r r e d in 1 29 s u b j e c t s (64-5%) in lead V2, and in eighty-three subjects (41*5%) in lead 
V 3 . It o c c u r r e d m u c h less f requent ly in leads VI and V4. A typical ECG showing this 
f e a t u r e i s r e p r o d u c e d in F ig . 4. 

'The 7^-wave 
M o s t o f o u r s u b j e c t s h a d posit ive T-waves well within the accepted normal limits. Only 

f o u r s u b j e c t s h a d t a l l p o s i t i v e T-waves with amplitudes equal to or more than 12 mm in any 
o f t h e p r a e c o r d i a l l e a d s . I n v e r t e d or biphasic T-waves occurring beyond lead V2 was rare. 

D I S C U S S I O N 

O u r f i n d i n g s i n r e s p e c t o f t h e P - R interval, the corrected Q-T interval, and the duration of 
t h e P a n d Q R S d e f l e c t i o n s a r e comparable with values accepted as normal for these para-
m e t e r s i n C a u c a s i a n p o p u l a t i o n s . The distributions of the frontal plane axes for the P. QRS 
a n d T d e f l e c t i o n s a r c a l s o c o m p a r a b l e with the accepted limits for these criteria. However, 
t h e a m p l i t u d e s o f t h e R a n d S waves in the praecordial leads, and the elevation of the S-T 
s e g m e n t i n t h e s e l e a d s p r e s e n t interesting features. 

H i g h a m p l i t u d e R a n d S w a v e s in the praecordial leads were very common in the electro-
c a r d i o g r a m s o f o u r s u b j e c t s . T w o common criteria for recognizing left ventricular hyper-
t r o p h y C viz. S v l + R v 5 , a n d S v 2 -I- Rv6) have been calculated, and the distribution of these 
s u m s i s s h o w n i n F i g . 2 . F o r these criteria 40 mm has been recommended as the upper 
l i m i t o f n o r m a l i n y o u n g a d u l t s below the age of 25 years (Grubschmidt & Sokolow. 195?). 
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Because most of our subjects were below this age, we have adopted this arbitrary limit. 
Thus, the sum of the ampli tudes of the S-wavc in lead VI and the R-wave in lead V5 was 
equal to or greater than 40 mm in thirty-nine of our subjects (19*5%). Sv2-f Rv6 was equal 
to or greater than 40 mm in thirty-five subjects (17-5%). All these subjects were normo-
tensive, i.e. had a sitting blood pressure less than 140/90 m m H g . 

O u r findings differ f rom those of Seriki & Smith (1966) who found the sum of the ampli-
tudes of the S-wave in lead VI and the R-wave in lead V5 to be in excess of 40 mm in onl> 
three out of 100 normotensive young adult Nigerians. Similar findings of high amplitude R 
and S waves in the praecordial leads of apparen t ly healthy young adul ts have been reported 
f rom other parts of Africa (Grusin , 1954; Somers & Rank in , 1962: Fleishman, 1965; 
Walker & Walker, 1969). 

Liu & DeCris tofaro (1968) recommend an R-wave ampl i tude of 18 mm or more in lead 
V6 as the best criterion for recognizing left ventr icular hyper t rophy. Fifty-seven of our 
subjects (28-5%) had an R-wave in lead V6 equal to or greater than 18 mm. These authors 
observed that all the commonly used e lect rocardiographic criteria for predicting left ven-
tricular hyper t rophy are accurate in less than 5 0 % of cases. This observat ion is borne out by 
all the published literature on the subject to date . O u r results suggest a need for re-appraisal 
of the electrocardiographic criteria for recognizing left ventr icular hyper t rophy in adult 
Nigerians. 

S - T segment elevation equal to or greater than 2 mm was c o m m o n in leads VI to V4 in 
our subjects. It occurred in 129 subjects (64-5%) in lead V2, in eighty-three subjects (41-5%) 
in lead V3, but was much less common in leads VI and V4. These findings agree with those 
reported by Seriki & Smith (1966) who found S - T segment elevation in excess of 2 mm in 
lead V3 in 34% of fifty Nigerian male s tudents . T h e c o m m o n occurrence of S - T segment 
elevation in the praecordial leads has also been reported f rom other par ts of Africa (Grusin. 
1954; Powell, 1959; Somers & Rankin, 1962; Walker & Walker , 1969), in Nor th American 
Negroes (Goldman, 1953) and in young adult Ceylonese ( D h a r m a d a s a & Nadara jah , 1968). 
The significance of this S - T segment elevation in apparent ly heal thy individuals is obscure. 
Its high prevalence, especially in young adult males, needs to be recognized, as it may cause 
considerable diagnostic confusion. 

Most of our subjects had positive T-waves well within the accepted normal limits. Only 
four subjects had tall positive T-waves with ampl i tudes equal to or more than 12 mm in any 
of the praecordial leads. Inverted or biphasic T-waves occurr ing beyond lead V2 was rare. 

These findings differ f rom those of Seriki & Smith (1966) who found a high prevalence of 
inverted or biphasic T-waves in the praecordial leads of 100 young adult Nigerians and 202 
Nigerian schoolchildren. This high prevalence diminished with increasing age. Our subjects 
were on the whole older than theirs, and this may account for the difference. Our findings 
are however similar to those of Dharmadasa & N a d a r a j a h (1968) who examined 196 young 
adult Ceylonese whose ages were comparab le to those of our subjects. 
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