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ABSTRACT 
 This study was designed to find the relationship between breath-holding ability and 
performance in an endurance run.  Thirty top athletes were toed for the study.  Each 
athlete was assessed on a 1.5km endurance ran for time and breath-holding time.   The 
study showed that then was a negative significant relationship (r=-0.364) (0.05) between 
the ability to hold the breath and the time returned over a 1.5km run.   The study suggested 
the use of breath-holding exercises as an adjunctive training for "Handicapped" players 
who cannot train for one reason or the other, for the period when they are temporarily out 
of action. 

 

Introduction 
 Over the years, coaches have had to develop techniques to supplement regular training 
methods since the duties of a good coach is to provide his or her athlete with a variety of training 
methods to improve their performance. Training is one of the main concern in sports and it is a 
matter of constructing exercise programmes to develop what the individual athlete needs. For 
training to be beneficial, it must develop the specific capabilities required in the athlete.  
 It has been found that one of the main limiting factors in athletic performance is the 
supply of oxygen to the working muscles (Jensen & Fisher 1979). Coaches have been looking 
into how to get enough oxygen for performance. The methods used include, improving the 
breathing mechanism, improving the working efficiency of the muscle and training the body to be 
able to work anaerobically (without oxygen) (Fox 1979, Karpovcc & Sinning 1979). Since there is 
a limit to how much oxygen the respiratory system can get, and as researchers are almost getting 
close to this Limit, it is therefore necessary to begin to look into how to get the body to operate 
with little or no oxygen. This will greatly extend the potentials of the athlete and of course athletic 
performance in general. 
 Altitude training is one of the methods currently in use to train the athlete to continue to 
perform with little amount of oxygen. At high altitude, the air is rare or scanty and the insufficiency 
of oxygen forces certain adaptive changes in the body and physiological limits of the athlete. 
 Coaches are aware that it is sometimes difficult or impracticable to get high altitude 
training and so have been looking into other good ways to induce shortage of oxygen.   Breath-
holding has been found to be more practicable. Under water swimming has been used by some 
coaches to supplement endurance training.   Swimming under water forces the athletes to hold 
the breath for as long as the body is under the water.   In Nigeria under water training facilities 
could be very difficult to come by hence breath-holding seems to be a more practicable option for 
coaches and athletes as it does not require any elaborate set-up. 
 

Breath-Holding And Athletic Performance 
 Breath holding is a voluntary cessation of the breathing process with the aid of the 
respiratory muscle of the diaphragm, intercostal muscles, abdominal muscle and other chest 
muscles (Ezeilo and Green 1979). The time for which the breath can be held depends on many 
factors. These include the amount of air in the respiratory system, the level of activity and the rate 



of build-up and use of active ingredients of* ah-, especially oxygen and carbon dioxide (Jensen & 
Fisher, 1979; Fox, 1979). 
 When the breath is held the carbon dioxide production which is about 200ml per minute 
(Ezeilo & Green, 1979) continues but as no carbon dioxide is expired, the carbon dioxide level in 
the body rises.   At the same time the oxygen level falls. The lungs at the end of a quiet breathing 
contain only 420mls of oxygen and with an oxygen utilisation of 250mls per minute, the supply 
can only last for two minutes (Karpoycch & Sinning, 1979; Ezeilo & 'Green 1979). The rise in the 
percentage of carbon dioxide hi the alveoli air is less than the  corresponding fall in oxygen 
percentage because of the dissociation curve and because carbon dioxide is a soluble gas and 
any excess will dissolve in the body fluids. At 'breaking point', the typical figure are that the alveoli 
oxygen has fallen from the usual 14 to 8 percent (from 100mm Hg to 57mm Hg) while the alveoli 
carbon dioxide has only risen from 6 to 7 percent (Karpovcch & Sinning 1979) Jacob et al (1978) 
confirmed further that even if every l00mls of arterial blood looses all its 19mls of oxygen, tension 
would fall from 100mm Hg to 0mm Hg (14 percent to 0 percent oxygen in the alveoli air), whereas 
if the blood gams an equivalent amount of carbon dioxide so that its content increases from 45ml 
to 76ml/100ml of blood, the tension will only increase from 40mm Hg to 56mm Hg (6% to 8%) 
Co2 in alveoli air. 
 The implication of this is that the percentage oxygen fall is more rapid than that of carbon 
dioxide build up, leading to a decrease in the volume of air in the chest. The eventual result is that 
the respiratory system will be under great oxygen shortage, the greater, the ability to continue to 
hold the breath and of course the greater will be the physical working capacity.  The adaptive 
reactions of the body to oxygen shortage is almost the same whether the shortage is due to 
physical exertion, breath holding, shortage of blood or any other means (Fox, 1979; Jensen & 
Fisher, 1979; Ezeilo & Green, 1979). 
 Some commonly observed changes in the body due to oxygen lack include increased red 
cell formation (Ezeilo & Green, 1979), increase haemoglobin concentration (Jensen & Fisher 
1979), and increase in muscle myoglobin (Karpovcch and Sinning-1979), among others. A lot 
more research needs to be done to determine, in detail, the extent of these changes. 
 The focus of this paper is to examine if breath holding could be an adjunctive or 
supplementary training method, especially when tune, space, circumstances and economics do 
not allow for training, using the more traditional methods.   This could also be due to injury, 
sickness, lay-off, off season, etc. 
 

Research Methodology 
 Thirty top athletes of the University of Ilorin team to the Nigerian University games were 
used for this study. They were all volunteers from various sports. Each athlete was assessed for 
their breath holding ability. They were to hold their breath for as long as they could. The time 
spend was recorded in seconds. The best of three trials was recorded for use. Sufficient interval 
was allowed between trials. 
 All the subjects also took part in a 11/2 kilometer endurance run for time. Two trials were 
allowed. A rest interval of twenty four (24) hours was allowed between trials.  The better time was 
recorded for use.  The data were analysed for mean, range, and standard deviation.  A 
correlational statistics was used to determine the level of relationship between breath-holding 
time (ability) and endurance time (ability).   An 0.05 alpha level of significance was set for the test. 
 
The result is as shown in Table ! 



 
 
 
Table I:       Physical Characteristics of Athletes. 
   Mean  Range  sd R 
Breath holding (time) 4 1.56 sees 36 - 46 sees 2.66 -0.364 
Endurance ability (time) 90.20 sees 450 - 740 sees 1.35 (r = 0.351 [0.0 
 

 
Discussion 
 The breath-holding ability (time) has negative relationship with endurance ability (tune) (r 
= -0,364). This relationship is slightly significant at 0.05 level (r = 0.361). That is, as the time for 
bream-holding increases so does the time to run a 1.5 kilometer race decrease.   This reveals 
that the ability to hold the breath also means the ability to perform well at an endurance run and 
vice versa.  In other words as die breath holding ability increases, so also does the endurance 
ability increase. 
 This relationship has great implication for training. There are many times when an athlete 
finds it difficult to train, due to sickness, seasonal changes, injury, fund etc. Such athlete generally 
faces a great reduction in fitness level leading to a reduction of performance on the return to 
training. This concern has led coaches to find supplementary exercises to take care of such 
athletes for the period when they cannot train using the more conventional and traditional 
methods. One of such supplementary training is "mental rehearsal" which has been found to 
improve skill performance. Breath holding could be one of such method which could be used to 
argument the respiratory mechanism from falling far below level during the lay-off. This would 
make for a quicker return to top performance within a short time of return to full training. 
 Other in-depth studies are still required to be able to fully maximize the potentials of 
breath holding as a supplementary training method. The fact that those who perform well in 
breath holding also perform well in endurance run and vice versa, could well mean that breathing 
holding exercise could also be used to task the cardio-respiratory endurance ability of athletes. It 
could also mean that breath holding could induce some adaptive physiological changes within the 
cardio-respiratory system as is commonly noticed with endurance athletes. 
 Even though the common physiological changes induced by endurance activities   
include,   improved   ventilation   efficiency,   increased   red   cell production, increase blood 
volume and others (Jensen & Fisher 1979, Fox 1979), that which is specifically induced by breath 
holding requires more in-depth study. 
 

Conclusion 
 Breath-holding could be an adjunctive training method, if properly u. ;d. Breath-holding 
leads to a condition called "asphyxia" and prolonged asphyxia has been known to induce certain 
physiological changes in the body.    The resultant increase in carbon dioxide accumulation will 
lead the system to find how to remove or tolerate the excess, since the body is very sensitive to 
carbon dioxide excess in the system.  The body has been known to do everything possible to re-
adjust the body homeostasis if this balance is disturbed.  The continues increase in carbon 
dioxide due to prolong asphyxia as a result of constant breath-holding practice, will definitely 
induce certain physiological adaptive reactions in the body. 



 It is the conviction of the researcher that bream holding could be a respiratory endurance 
training method. It could also be used to augment training for "handicapped" athletes who cannot 
train using the more traditional methods due to injury, seasonal changes, off season and the sort. 
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