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Summary 

Lung function studies in Nigerian sportsmen were 
performed during the Western State Sports Festival. 

The sportsmen comprise 259 males and 151 
females. They were made up of secondary school 
students, University undergraduates, young clerical 
and technical workers and soldiers. The forced 
vital capacity (FVC) and forced expiratory volume 
in I s (FEV,) were performed using the wedge 
bellows vitalograph. 

The results of the investigation are presented. 
It was observed that the mean FVC and FEV, 
values were lower than the predicted mean values of 
normal Nigerians when matched for age, sex, height 
and weight. However, the mean observed FVC 
value of athletes was higher than the observed 
FVC value of non-athletes. It was also noted that 
the mean FVC value of the sportsmen correlates 
with their sporting events, which arc determined by 
the extent of regular and strenuous physical training. 

Resume 

Au cours du Festival des Sports du Western State, 
Nigeria, nous avons cfTcctue des rechcrches sur las 
fonction rcspiratoirc des athletes nigerians. 

Parmi les athletes etudies, il y avait 259 homines 
ct 151 femmes, elcves du secondaire, ctudiants, 
jeunes tcchniciens ct employes de bureaux, et 
soldats. La capacite vitale a l 'cxpiration ct Ic 
volume d'expiration en une secondc ont ete mcsurcs 
au moyen d'un vitalographe a soulllet. 

Nous prcsentons ici les rcsultatc de cctte recherche. 
Nous avons pu obscrvcc que les rcsultats moyens 
obtcnus etaient inferieurs aux estimations des 
rcsultats moyens des Nigerians en general, classes 

par categories de sexe, d'age, de taille ct de poids. 
Cependant, la capacite vitale moyennc obscrvee 
chcz les athletes etait supcrieurc a cclle observce 
chez les non-athletes. II est egalemcnt apparu que la 
capacite vitale moyennc des sportifs depend directe-
ment de leur activite sportive, qui est fonction de 
lcur cntrainemcnt sportif regulicr et de la violence 
de leurs efforts physiques. 

Introduction 

Lung function studies in people of negro origin 
have been carried out by several investigators 
Johannscn & Erasmus (1968); Abramowitz et ai. 
(1965); Smillic & Augustine (1926); Roberts & 
Crabtrcc (1927); I learn (1968); Paul & Fletcher 
(I960). Comparison with Caucasians has shown that 
the mean lung function values of the people of 
African descent arc much lower. Similarly, in 
Nigerians, studies by Oduntan (1970), Femi-Pcarse & 
Elebutc (1971) have revealed that the normal values 
arc similar to those of South African bantu, and are 
lower than those of the Caucasians. 

Few pulmonary function studies have been 
reported on sportsmen Drcyer (1919); Gordon . 
Lcvine & Wilmaers (1924); White & McGuire 
(1925). Due to increase in their physical activity 
incidental to regular physical training, the mean lung 
function studies of sportsmen (athletes), may be 
higher than those of non-athletes. Stuart & Collings 
(1939), found that the mean vital capacity of athletes 
was significantly higher than the mean vital capacity 
of non-athletes. This, they attributed to the increased 
development of respiratory musculature incidental to 
regular physical training. There are no reports on the 
lung function tests in African sportsmen. This paper 
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presents the results of lung function tests performed 
during routine medical examination on 410 athletes, 
during the 1975 annual sports festival in the Western 
State of Nigeria. 

Materials and Methods 

Four-hundred and ten athletes compris ing 259 
males and 151 females, f rom nearly all sporting 
events were included in this study. The athletes were 
made up of secondary school students. University 
undergraduates; young clerical and technical 
workers and soldiers. The selection was based only 
on those participants who presented voluntarily 
at the medical centre of the stadium for the tests. 
All the participants did not have any symptom 
referable to the respiratory and cardiovascular 
systems at the time of the study. Pulse and blood 
pressure were taken by two of us. The heart and the 
lungs of all the participants were examined and 
found to be normal before the lung function tests 
were performed. The height in inches and the weight 
in pounds were also recorded on all of them. 
Electrocardiographs were also recorded on all of 
them. The spiromctric studies were performed with 
the subject sitting down using the single breath 
wedge bellows vitalograph (Vitalograph Limited, 
Buckingham, England). The purpose of the test was 
explained to each subject, and the method of 
carrying out the test demonstrated. Each participant 
had the test performed three times and the largest 
of the three values was selected. The forced vital 
capacity (FVC) and the forced expiratory volume in 
1 s (FEV,) were read ofV the vitalograph chart. 

The predicted normal values matched with age, sex, 
and height were derived from the prediction formula 
of Myers (1923) and Miller & Johnson (1959). 

Results 

The age and sex distribution of the athletes studied 
arc shown in Table I. It is a young population as 

TAUI.I; I. Age and sex distribution of athletes 

Age group Males Females Total 
(years) ( N o . ) ( % ) ( N o . ) <%> ( N o ) <%> 

10-14 55 21 2 59 39 1 114 27 8 
15-19 110 42-5 82 54-3 192 4 6 8 
2 0 - 2 4 4 6 17 8 7 4 6 53 12 9 
2 5 - 2 9 33 12-7 3 2 0 36 8 8 
3 0 - 3 4 8 3 1 — — 8 2 0 

35 & over 7 2-7 — — 7 1 7 

Tota l 259 1 0 0 0 151 100 0 410 1 0 0 0 

indicated by the fact that more than 10Vo of them 
are below the age of 20. The youngest was 10 years 
old and the oldest 41. Table 2 shows a summary of 
the measured variables as well as the means of the 
predicted values of both the FVC and FEV,. 
Male athletes have significantly higher mean FVC 
and FEVi than the females (P<0*001 in each case). 
The highest FVC value is 5 1 litres and the lowest 
is 1 2 litres. Fifteen of the participants—all of 
them males—out of 410 have FVC values 
above 4 litres, which is above the mean of 

TABLE 2. Summary o f measured variables 

Variable 
Male Female 

Variable 
Mean s.d. N o . M e a n s .d . N o . 

Age (yrs) 19-20 5-92 259 15-17 3 0 8 151 
Height (ins.) 67 08 5 90 259 63-74 3 49 151 
Weight (lbs.) 122-52 24 67 259 111 83 21 25 151 
F V C (litres) 3-24 0 82 259 2 35 0 55 151 
FEV, (litres) 2-79 0 54 259 2 12 0 45 151 
Systolic BP 124 23 40-23 259 118 50 19 62 151 
Diastolic BP 75-60 10-14 259 72-87 10-12 151 
Mean o f predicted 

values 
F V C (litres) 3-43 0 2 5 259 3 18 0-31 151 
F E V , (litres) 3-13 0 -32 259 2-54 0 28 151 
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TABLE 3. Forccd vital capac i ty (litres) by a g e groups 

Male F e m a l e 

M e a n s .d . N o . M e a n s .d . N o . 

10-14 2-35 0 5 2 55 2 0 6 0 4 6 59 
15-19 3*34 0 84 110 2-50 0 5 4 82 
2 0 - 2 4 3-63 0 6 8 4 6 5 0 3 0 -34 7 
2 5 - 2 9 3-67 0-57 33 2-53 0 6 8 3 
3 0 - 3 4 3-78 0 -34 8 
3 5 - 3 9 3-28 0 -54 6 — — — 

TABLE 4. Pearson coef f ic ient o f l inear correlat ion 
between F V C a n d stated variables 

M a l e s F e m a l e s 

F V C vs. age 0 - 4 0 * 0 -45* 
F V C vs. height 0 4 7 * 0 55* 
F V C vs. we ight 0 6 3 * 0 14 
F V C vs. d iastol ic B P 0 3 2 * 0 2 0 
F V C vs. systol ic B P 0 0 2 0 0 7 

*/><00l 

the predicted value for all the participants. 
Table 3 and Fig. 1 show the variation of the mean 
FVC values over age. There is a steady rise of FVC 
with advancing age up to the age group 30-34 

4 - 0 

3 - 0 

1-0 

2 0 25 3 0 
Age group (yeors) 

35 4 0 

FIG. J. Relat ionship between F V C and age group: • — < 
males ; x x females . 

years for males and 20-24 years for females. There-
after, the mean values start to fall. The correlation 
between age and FVC is further demonstrated in 
Table 4, in which arc shown Pearson's correlation 
coefficients between FVC and each of the variable— 
age, height, weight, diastolic and systolic blood 
pressures. For males, FVC correlated positively and 

TABLE 5. Forccd vital capaci ty (litres) by sport ing events 

M a l e Female 

M e a n s .d . 
N o . o f 

Subjects M e a n s .d . 
N o . o f 

Subjects 

B o x i n g 3-60 0 - 5 9 2 4 — 

C y c l i n g 3-43 0 - 7 0 19 — — — 

F o o t b a l l 3-35 0 - 6 7 14 — — — 

H o c k e y 3-33 0 -48 12 2 -32 0-36 16 
S w i m m i n g 3-31 1-23 4 2 2 1 4 0-48 12 
Vo l l ey Ball 3-26 0 - 4 6 11 2-70 0 -24 4 
Ath le t i c s 

(a ) M e a n (track 3 1 9 0 76 109 2-33 0-57 73 
a n d Held 
events ) 

(b) Track e v e n t s 3 30 0 80 57 2-22 0 1 9 41 
a l o n e 

(c) Fie ld e v e n t s 3 1 4 0 - 7 2 52 2-42 0 67 3 2 
a l o n e 

Basket ball 3 1 8 0 6 6 12 2-57 0 6 5 19 
Cricket 2 -83 0 6 2 15 — — — 

T a b l e tennis 2-71 0 -50 15 2-30 0-37 8 



294 B. O. Onadcko, A. O. Falase and O. Aycni 

significantly with weight (r = 0 63, / , < 0 0l) , height 
(r = 0-47, P< 0 01), age (r = 0 40 / > < 0 0 1 ) and 
diastolic blood pressure (r = 0 32, / > < 0 01). For 
females only height (r = 0 55, /><0 01) and age 
(/• = 0 45, ^ < 0 01) show significant correlations 
with FVC. Table 5 shows mean FVC values by 
sporting events. It shows that male athletes practising 
such sporting events as boxing, cycling, football, 
hockey and swimming, which require maximal 
physical efforts have significantly higher FVC 
values (P< 0 05 for each comparison) than those 
engaged in less strenuous ones like cricket and table 
tennis. This differential in FVC, for female athletes 
engaging in strenuous and less strenuous events is 
not marked. 

Discussion 

This study revealed that the observed mean FVC 
and FEV, values arc significantly lower than the 
predicted values for cither sex (P< 0 001). It was also 
observed that the mean FVC values for females are 
lower than those of males of the same age group. 
Similar findings have been recorded in normal 
Nigerians by Fcmi-Pcarse. Femi-Pearse had pointed 
out in his own study that anthropometric measure-
ments such as age, height, and weight alone cannot 
explain the difference in the lung volume of both 
sexes. He stressed further that factors such as 
difference in muscle strength, size and shape of 
thoracic cage could play a part in determining the 
values. 

The increase in forced vital capacity with increase 
in age which we observed in this study is similar to 
the findings of Bhattacharya & Banerjec (1966) 
among young adults in India and of Femi-Pearse 
among non-sporting Nigerians. 

It is revealed from this study that there is significant 
correlation between age, height, weight and diastolic 
blood pressure on one hand and FVC on the other 
in the males. In the females, significant correlation 
is noted only between age and height on the one 
hand and FVC on the other. Similar findings were 
revealed in the study by Femi-Pearse on non-
sporting Nigerians. 

The mean FVC values of the male athletes in 
this study arc higher than those of non-athletes of 
similar age groups, studied by Femi-Pearse. The 
values, however, in the female athletes, are not 
higher. This might probably be explained by the 
fact that the respiratory musculature of Nigerian 

TAM> 6. Compar i son of mean F V C with age groups in the 
present study with that o f Femi-I'earse (1971) 

Present study Femi-I'earse (1971) 
(athletes) (non-athletes) 

(litres) (litres) 

Age G r o u p s Male Female Male Female 

10-14 2-35 2 0 6 — — 

15-19 3-34 2-50 3 30 2-70 
2 0 - 2 4 3-63 3 0 3 3 40 2-50 
2 5 - 2 9 3-67 2 53 3 60 2-70 
3 0 - 3 4 3-78 — 3 50 2 60 
3 5 - 3 9 3-28 3-40 2-50 

female athletes has not been maximally developed 
because of inadequate and irregular physical 
training. The observation of Toyosi (1974) lends 
support to this explanation. 

It has also been observed from this study that the 
FVC value of participants in athletics is lower than 
the value obtained in other sporting events like 
cycling and boxing, bearing in mind, the fact that 
the track events component of athletics require 
similar maximal physical efforts. The explanation 
lies in the fact that the FVC value obtained in 
athletics is the mean for both track and field events 
When taken separately, the value obtained in track 
events; as revealed in Table 5, is similar to FVC 
values obtained in events like boxing, cycling and 
swimming. Thus , the overall FVC value in athletics 
has been reduced by the FVC value in field events. 

Acknowledgment 

This study would have been impossible without the 
technical assistance of Miss K. Akwc and Miss M. 
Arawolc. We are grateful to them. Our gratitude 
goes also to the members of the Sports Council, 
Western State of Nigeria, who gave permission to 
carry out the study on the sportsmen. 

References 
A H R A M O W I T Z , S . , LEINER, G . L . , LEWIS, W . A . . & SMALL 

N J . (1965) Vital capacity in the Negro. Am. Rev. Resp. 
9 2 , 2 8 7 . 

BHATTACHARYA, A . K . & BAM RUE. S. (1966) Vital capacity in 
children and y o u n g adults o f India, /ml. J. Med. Res. 54, 
62. 

DREYER, G . (1919) Invest igat ions o n the normal \ ital capa 
city in m a n and its relation to the size o f the body. Lancci 
2 , 2 2 7 . 



Pulmonary function studies on Nigerian sportsmen 295 

FEMI-PEARSE, D . & ELEIIUTE, E . A . ( 1 9 7 1 ) V e n t i l a t o r y 
function in healthy adult Niger ians . Clin. Sci. 41 , 203. 

GORDON. B. . LEVINE. S . A . . WILMAEHS. A . ( 1 9 2 4 ) O b s e r v a t i o n s 
on a group o f M a r a t h o n runners. Arcli. Int. Mai. 3 3 , 4 2 5 . 

HEARS. C . E . D . ( 1 9 6 5 ) B a g a s s o s i s . A n e p i d e m i o l o g i c a l , 
cmironmcnta l and clinical survey. Brit. J. Iiul. Med. 25 , 
267. 

JOHANSSEN. Z . M . & ERASMUS, L . D . , ( 1 9 6 8 ) C l i n i c a l s p i r o -
metry in Normal Bantu. Am. Rev. Resp. Dis. 97 , 585. 

M i l IER, W . F . . JOHNSON. R . L . & W U . N . ( 1 9 5 9 ) R e l a t i o n s h i p 
between fast vital capac i t ies a n d var ious t imed expiratory 
capacities. J. Appl. Physiol. 14 , 157. 

MYERS. J .A. (1923) Studies o n respiratory o r g a n i s m health 
and disease. VIII . A m e t h o d for quick ly ob ta in ing the 
percentage o f an individual vital capac i ty o f the lungs . 
Am. Rev. Tnberc. 7 , 161. 

ODUNTAN. S .A. (1970) Sp irometr ic s tudies o f normal and 
pre-operatiNC patients in N iger ia . Afr. J. Med. Sci. I , 79. 

P A U L , R . & FLETCHER, G . H . ( I 9 6 0 ) A c o m p a r a t i v e s t u d y 
between Europeans and Africans in the mining industry o f 
Northern Rhodes ia . Med. Proc. 6 , 69. 

R o m RES. F . I . & CRAHTRJE. J . A . ( 1 9 2 7 ) T h e v i t a l c a p a c i t y o f 
the N e g r o chi ld. J. Am. Med. Ass. 25 , 1950. 

SMIILIE, W . G . & A U G U S T I N E . D . L . ( 1 9 2 6 ) V i t a l c a p a c i t y o f 
N e g r o race. J. Am. Med. Ass. 87 , 2055. 

STUARE. D . G . & COLLING. W . D . ( 1 9 5 9 ) C o m p a r i s o n o f v i t a l 
capacity and max imum breathing capacity o f athletes and 
non-athletes J. App. Physiol. 14, 507. 

TOYOSI. A. (1974) Reason for poor standard o f performance 
by Nigerian athletes. Paper presented at Symposium on 
Sports Medicine at lhadan 1974. 

WHITE. S .A. , MCGUIRE. P.F. (1925) Vital capaci ty in a citi-
zen's military training c a m p . Arch. Int. Med. 36 , 355. 

(Paper received 11 June 1976; accepted 13 September 1976) 


