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The doctor, pa�ent or �ember of the public school system is 

often con.fronted witin the question," Are athletics or severe ex

ercise hannful to a child of pre-high school age?" This question 

has never been answered satisfactorily. This is probably because 

ait.hletic programs are not generally included in jURior high school 

programs or more spe�ifically in the seventp. and eighth grades. 

For this reason we have never beenable to analyze empirical data 

from such a program knd to formulate a sound conclusion. The 

practice of including junior high athletic programs within school 

systems is becoming nore frequent but as yet it is far from universal. 

Our policiea are still guided by those who have limited experience 

and who have never been able to evaluate a program in a manner which 

would be statistically significant. Sometimes these :people 

conclude that athletlcs are acceptible for young people, or they 

may c on elude that thty are· hat'll1iit to the growing child. Athletic 

programs have become an int.gral part of our senior high school 

programs with appare•t great :success as they are continually 

being expanded and ittproved. The question arbes why junior high 

programs cannot be iacluded. 

I believe that re should not condemn a program of athletic• 

for pre-high school youth due to the fact that it has not been 

done before or becs.ujg� of a few isolated incidents which have 

eaatdisfavor on such a progr.am without analyzing some of the 

data which we have c.i11ected1 in man's endeavor in medicine and 

phyaiology. Al though most of these l!ltudies were notoone with the 

idea of proving whether or not athletics or severe exercise were 

detriµiental to the htal th ot junior highschool studmnts, they are 

certainly applicable. From the medical �tandpoint the controversy 

generally centers about the cardiovascular and skeletal systems. 
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For t he above reason Is hall try to give them the greatest 

emphasis though touclti.ng briefly on other systems. Also, I will 

discuss briefly s ome facts •bout maturity, inmaturity and injuries. 

I will try to deal s�ecifieally with such questions with which one 

ii often confronted rhen dealing nth athletics in c hildren as 

the f ollolfing: "Does exercise damage the heart?", " Does strenuous 

exercise induce enlatged hearts and if so, is this harmful?", "Ia 

there any evidence tlat athletes die earlier or have any more 

heart trouble?", "What is the most prevalent type of injury?n, 

"Are the injuries se:tiou1 and are they permanent?", "Are the 

injuries likely to cause disability for life?". These ahould be 

answered adequately 1efore detennining w hether exercLle gener&lly 

and sports specifically will harm the body. 

I believe that it is only right that the aforementioned 

question be answered for the sake of the growing child. Within 

many of these childrdn is an intense desire to participate :iJt 

sports. This is often denied them because of the fact that no 

one knows whether athletic programs will hann the growing child 

and few people are ��terested enough to find out. Often it is 

easier to deny all sports particination rather than determine 

the true answer. I telieve that when millions of young people 

are competing in "sand lot" athletics due io the fact that the 

school systems will not handle the problem because t hey feel or 

a.retold that athletic= programs are hantiful to t hese children, 

then I ll"elieve that sbmethinG should be done to remedy this 

situation. I believe that arguments against, as well as for this 

type of program shou]d be backed by facts. These children are 

allowed to increase the inciience and serio\15ness of injury by 
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participating in thei� own makeshift programs. (1) For this reason 

I think that someone 1Bhould try to determine the feasibility of a 

program of s ports ,for younj children in the s even th, e ighth and

ninth grades, so that we can either eliminate the sandlot practice 

an.d/or give an organized program to these children. We should 

endeavor to find out if severe or strenuous exercise is hanftful 

to junior high school childrl"'n, which part of the body it affects, 

and what precautions may be taken to guard against damage. Also 

I believe that we shduld det nninl"' what is the incidence, s eriousness, 

and prognosis of inju�ies incurred in sports programs. 

The first phase I shall try to cover will be the effect of 

exercise on the heart. One t>ften hears the term 11 athleticn heart" 

in relation to peopl who pa!rticipate in sports. Some believe 

that individuals l'lho �rticipate in sporta acquire an "athletic 

heart" and that it iSI detrim1ental t o  their health. 

What is an 11 ath]Jetic he&.rt11 ? This entity is most difficult 

to define. The term !would probably include either, several or 

all thin.gs as �ocaidial danage, cardiac dilatation, cardiac 

failure both at tine of exercise and lia.ter in life, severe 

breathlessness at tin� of ex�rcise, arrhtbmias, and cardia hypertrophy 

with which would b e  'irectly associated and the result of exercise.(2X3) 

What are some of the opinions regarding "athletic heart"? 

Dr. H. L. Smith of the Section of Cardiology of the Mayo Clinic(2) 

states: "The term "atlhletic heart" is proof of the fact that when 

a tenn or phrase once gets into the literature it is almost impossible 

to get, out or to cause its use to be discontinued in spite of 

the fact that there .ever has been any positive proof of the 

existance of the entity whic'1 the term is presumed to represent, 
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and that that there 1as be�r quite concluaive proof that it does 

not and never did exbt." 

Dr. Smith (2) b�1lieves that the term might have orginated 

from the obaervation that when an individual exercises strenuously and 

varying degrees Gf dyspmea or shortness of breath develop, that people 

thought that ·this si tuatio11 was homologous to cardiac failure. Sodemsn 

(4) states: �The br�athlessness experienced by the runner 

may not be greatly dl fferent objectively from that observed in the 

patient with reduced cardiac reserve after mild exertion. In the 

patient with heart dJsease, oxygen demand and lactic acid production 

(and accumulation) are present to the same degree after much less 

exercise, and not onl;y are the stretch receptors stimulated by the 

increased iJlspiratio11, but also the pulmonary vascular congestion 

which may occur gives rise t.o inspiratory excitation. Both will 

have rapid, deep breathing Yd th little pause between expiration 

and inspiration. Ho1ever, the patient with heart disease may 

have sufficient pul.mdllary edema and bronchospaam to make breathing 

difficult. Furthermdre, he may experience a feeling unknown to 

the runner-apprehen•ion. It appears that the neurohumoral elements 

of exertion.al bpeath]essness and exertional cardiac dyspnea are 

similar, but the two states are quite di.fferent. n . 

Like Smith, Jo�son (3) also believes that there is no con'lli.ncing 

evidence that a healthy heart is damaged by strenuous er even 

violent exercise. It was hi.a opinion that an individual becomes 

too severely fatigue� to drive himself to a point where he could 

injure the heart. He felt that many of the concepts which are 

prevalent among the lny people today, resulted flt'Om the fact that 

thirty or forty years ago, pro$ective athletes were not required 
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to undergoe any if little physicalt'!examination to determine their 

fitn.ess for strenuou- competitive athletics. His op:inion was that 

.manj �fithesinstl'll3e1ts for detecting aberrations in the heart were 

not :in general use at that tim(" an -i for this reason many abnormal

ities of the heart were not perceived. Also he felt that the· 

importance of certail types of infectionms not fully appreciated in 

relation to their prediaposition to cardiac damage. In other words. 

a certain numb�r of aspiring athletes with alreadydamaged 

or othenrise abnonnal hearts were allowed to participate in sports 

which added insu lt to injury' and therefore set the stage for cardiac 

breakdown later in l:ilfe. The premature invalidism or death of 

many athletes of many years ago could probably be accounted for 

in this way. Participation in athletics according to Johnson.(3) 

undoubtedly harmed their heart; but they were not h�al thy heart1 

oringally. From thei� condition before death and th• finding• at 

au�opsy>many people p�babl;r inferred that athletics were the cause 

of their difficulty before death and probably contributed to their 

death. From these s tementa taken from Doctors Allen and Smith 

we can infer that cli.,ically, the entity does not exist. 

Is an "athletic heart" a pathological entity? Smith (2) 

implied that it was n�t. He stated," It se�ms re�sonable (to me) to 

suppose that if th, condition of athletic heart has existed as many 

years as it has been written a bout, some reliable pathologist would 

have seen and dt!scribed an athletic heart, but no record exista of 

sucp a heart being found. The promiscuous use of the tellll "athletic 

heart", by certain writers, probably has had con.1iderable infiuence 

on the introduction into the literature 

of some other terms which are equally inexcu1able, such as 

":industrial heart", and "military heart", and the pro6f for the 
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existance is just as lacki.D.t as it is for athletic hearts." 

Js there any evl.dence that severe exertion caus�myocardial 

damage in a heart whlch is �ot diseased? Exertion is not listed 

as an etiological agent in the productioa of primary heart disease in 

the "Nomenclature and Criteria for Diagnosis of Disease of the Heart 

and Blood Vessels" (5) b7 the Criteria Committee of the New York 

Heart Association which is endorsed and distributed by the American 

Heart Association. Nor is it listed as a cause of primary myocardial 

damage in "Pathology" by Andersmt. (6) In 5,370 autopsies which were 

perform�d at the South African Police MedicoLegal Laboratories(!) 

bet1teen 1934 and 1939, twenty :instances 

of acute fatal collajse during work or in sports were found. Another 

forty-three cases were coll�eted from the literature. Here, 

only cases in which autopsy had been perfonned were considered. 

No previously health:, individuals died from e xcessiveuexertion 

in any of the cases. 

In all cam es of death durirg work or sport, au topsy revealed the 

presence of one or more of the following diseases of the circulatory 

system: coronary arterial disease; inflammatory disease of the 

myocardium; degenerative disease of the heart muscle; 

rupture of heart musdl.e and rupture· of the aorta. From this study 

the authors found that not one instance was encountered in which 

death could be regarded as due to the effect of extreme exertion 

on a previoualy heal tny heart. They also noted. in this study that in 

no fatal ccollap•e was the individual doing anything physically more 

strenuous than he had b�en accustomed to doing previously. 

Is there any evi4ence to support the conclusion that exercise 

may lead to acute cardiac dilatation? In a report by Gordon(8) 
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on the "Effect of Effbr t on the Size of the Heart", he reported 

a d  ecrease in the size of the heart immediately after strenuous 

exercise. In a study on the effect of exercise on the heart of 

a group ranging in ages ff'rom 18 to 41 years who were taking part 

in a thirty-one mile maratho• race and who Ji'ere found to be f it 

as detennined previoui.1y by Jh!!-st film:s and ECG' s, it was found that 

the size of the heart decreased after severe exercise in 

all subjects observed.(9) The diminution was seen both in the 

anterioposterior a.adlateral news of the heart. The decrease 

bore no apparent relalionship to the increase in heart rate and 

it persisted after the heart rate returned to nonnal. It was 

thought that the dimim.u tion of heart size, therefore, is not 

comparable with that Which has been shOWll to occur when the 

heart is accelerated nthout physical exertion. No significant 

abnormalities were seen to have occured in the ECG' s. In th

American Marathon Race, On runners who had partieipateli for 

as many as fifeteen years were observed. Tr is aff or4-d an excellent 

opportunity to study' the effect of prolonged., strenuous exercise 

upon the size of the heart. In this '."tudy it was found that 

immediately after the :race.practically all of the hearts 

were smaller than they had been just before the race. This 

would tend to indicate that strenuous, prolonged effort does not 

cause acute dilation of the heart. Roentgenologieal e xamination 

made on the day foll<twing the race _gaye evidence of gradual 

returm of the hearts to normal size. These runners were also 

observed for t he eff,.ct of many years of strenuous exercise on 

the heart. In this study no proof of cardiac enlargement was found. 

In another study in which the hearts of ricksha pullers (10) 

were observed for cardiac enlargement after chronic exertion, it was 

concluded that tt.e heats of 55% of the subjects were not 
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ealareed, but that 49� were somewhat hypertrophied. The conclusion 

was that this enlarg�ment.was entirely physiologic and not 

pathologic and th t there was no evidenc,. that the enlarg�men t 

predisposed in any way to disease. 

It would seem from these obseryations that roentgenological 

evid&ce of acute dil�tation rarely, if ever, exists after strenuoua 

exercise. 

Does the heart o� the athlete hypertrophy or enlarge to a 

greater degree tha.m. that of individual who �oesn1 t participate in 

athletic,;? According, to Best and Tay-lor(ll), Wright (12), and 

Sodeman (4), before a heart fiber will hypertrophy it must be 

stretched beyoad its physiolbgical limit. Accordinr to Best 

and Taylor (11) this does not occur in a nonnal heart. They 

explain the1 mechanism of cardiac hypertropy in a manner which is 

quite easy to understand and quite applicable here. They state: 

"If muscle is made td contract isometrically the tension d eveloped 

during the contraction is found to be proportional to the length 

of the muscle. Th• tension w�ich the load exerts upon the fibers 

just µ-iorto their contraction is apokeu of as the initial tension. 

The tension eevelopec when t�e muscle contracts isometrically will be 

referred to as the developed tension which 'is a measure of the 

f•o rce of th� contractti.on. \','hen a resting muscle is weighted, little 

change in initial te�sion actually occurs until it is extended beyond 

a length corr�snondin[ to that which it possesses when 

in its natural position in the body, i. e. at its physiological 

length. Up to thi• Joint tbe developed tension increases with each 

increment in initial le:agth. Yet, it is O!lly when the muscle is 

stretched beyond its physiological length th�t any marked increase in 

initial tension occurs. The power of contracticn of skeletal muscle 

therefore is d ep ndent upon initial length and note.. 
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upcn any $timulating effect exerted upon the muscle fibers by initial 

tension. The venous pressure which stretches the cardiac muscle during 

diastole corresponds to the weight applied to skeletal muscle. The 

opening of the semilunar valves against the aortic pressure 

repr sents the load 2. Ill.st .. hich the cardiac muscle has to contract. 

It will be seen that the force of ventricular contraction increases with 

the diastolic valume until theheart becomes over distended and 

a rise in diastolic pressure occurs." This is exactl�• what happens 

in. exercise. Tremendous vollxme�of blood are retu�ed to the heart. (11) 

The question then aris-s, is the heart capable of handlin.g all of 

this blood without dilating beyond its physiological limit hence 

prediapoa:ing the myoole.rd.ium to �rtrophy? Agail:l this ia best an1Wered 

by Best and !l'aylor Who state: ttThe energy aet free at each contraction 

of the h�art is a aimple function of the length of flibers composing its 

muscular walls. Thus the heart fibers automatically gain th� neceasary 

energy to eject the greater loa4 of blood which fills its cavities 

duting diastole. The oxygen conaumptioa of the heart muscle, i.e., 

total energy e:7cpenditure, is directly proportional to fiber length ( 

dia*tolic TOlume). The work perfonned by a heart 

in good physiological condition bears a line�r relationship to diastolic 

volume and 1�onsequflntly to oxygen consumption. Whe:a, 

as a result of fatigu1�. the e<tnditiOl\ of the heart deteriorates, 

its diastolic volume is much greater in proportion to the work performed, 

than is the case of the well-cfuldi tioned. heart, i.e., 

the ill nourished mustle fibdrs in order to gain energy for the 

performance of a givellamount of work must be stretched to a greater 

extent. Nevertheless, whether the condition of the heart muscle 

is good or bad,the relit tionabip between oxygen :couwnption and diastolic 

volume is t�esame. This means, clearly, that for the      -9-



performance of a givim piece of work the poorly nourished heart 

uses more oxygen (ai11ce it dilates mor�) than does a heart in good 

condition; or put in another way, the proportion of to.tal energy 

e:x:peri.di ture which apoears as mechanical work is lowered when the 

heart muscle departs frcm its prime phyaiologicalstate. " One can 

infer from this that as loni as aufficient oxygen is supplied to 

bhe heart muscle it 11 ill continue to handle the venous return. 

Best and Taylor (11) go on to say: "The enlargement (dilatation 

and hypertrophy) of i�he diseased heart is a-compensatory r.eaction. 

In aortic regurgitation the heart receives blood�not only from the 

auricle but also f ron the aorta as a result of the incompetence 

of the aortic valves. The diastolic enlargement of the v entricular 

cavity which is requ!red for the accommodati�n of the greater 

blood mass also enables the heart to develop the energy necessary 

for the ejectioa of lllood during systol�. Cardiac dilatation
., 

therefore,under physiological con dition or in association with 

heart d isease, ia the means whereby the heart mobilizes its reserves 

of energy. The so-c3lled reserve powers of the human heart, i.e., 

it. capacity for work, resides in the extensibility of its muscle 

fibers, within the plwsiolodical limit. It is apparent then that 

the nearer the fiber during diastole a�proaches its maximal 

physiological length
) 

the greater will be the encroaehmen.t upon the 

heart reserve. A well developed and efficient heart, in order t o  

gain sufficient power to accomplish a certain amount of extra 

work,need dilate rel�tively little and is capable of dischargin.g 

easily as· much blood as it iteceived. The venous pressure in 

consequence shows little tendency to rise and the pulse is not 

greatly accelerated. On the other hand, the smaller heart of the 

heart with a myocardium weaklened by diaease when given an e�iv�lent 

amount of work to perform must dilate to a grea�er extent in order 
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to liberate the required energy. Indeed, an ill equipped heart 

may, as a result of ome extra burden, be dilated to its physiological 

limit and still be unable to increase its output per beat. The 

heart accelerates itt beat as this point is approached (Bainbridge 

Reflex) iR order ·to :Increase its output. When the full physiologic 

length of the fiber h:>s been attained and the optimal pulse freQfllency 

develops, the heart has reached the limits of its powers. Blood 

then accumulates in the cardiac chamber, the venous pressur� rises,

the circulation, thru the ca ·�llarie� is slowed and +he blood gives up 

a greater proportion of its oxygen load to the tissues." The 

heart receives less oxygen for its own consumption. Cardiac 

dilatation and then h�ertropby may result. { 11) Why the hypertrophy 

occurs after such a equence of event is unknown. (11) (4) 

Sodeman (4) believes that it is reasonable to assume that cardiac 

hypertrophy re-s ultr. from vigorous exercise as w ell as in the 

severely taxea heart with disease of the iey-ocardium. In his opinion 

hypertrophy of the heart which results from exercise is reversible, 

gradually receding after te!'llli.Aation of the exercise period. He calla 

sueµ hypertropij normal hypertrophy and believes that is has 

no pathological sign:ficance. Houssay{lJ) believes that some 

cardiac hypertrophy dccurs in severe prolmged exercise but makes

no conclusions as to its siOtificance. 

When we take X-mya of the hearts of athlete• what are we likely 

to find? From lthat tas been said it would seem likely that we 

might find some slighttly enlllrged hearts. What i1 the aignifica11ce of 

these enlargements? In a surv�y of the rai.ge of nonnal. hearts 

in athletes, Wilce (:1.4) foUAd that some hearts were enJa rged, some were 

nonnal and· othe:i.,s were small. He found that out of 233 hearts, 113 

were absolutely enlarged, that is, larger than the allowed normal 
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area rauge of 10 percent above average. Olle-hundreftd-twenty were 

below this criteria. Thie author decided that some of the absoiute 

enlargements could hl:lve beea the result of exercise. However in 

critically evaluatin them he found th�t some could bee,cplained 

by inheritance, disease or d efieienc� factors before, d uri.ng or 

after active sport. An inte,resting sid�·light to this author's study 
o'-!-he. 

was the fact he founc only 29 hearts out
4 

233 which heul:dube called 

nor@.al by the followtng standard&: no evidence of organic disease, 

congenital or acquirfd; no abnormal variation in size or shape 

under accepted standa.rds; no eviden.ce of defiency or degenerative 

condition; no abnormal variation in functional efficiency; and no 

history of any condi ta.on wh:i.ch is known to predispose to heart 

disease or to favor it • .  The author found that if he eliminated 

size or shape from WJs list of criteria the he had 37 "no·rma1 heart•"•* 

This study �onsisted of 233 male American athletes whose 

ages ranged from 16 to 80 ye�rs of age. The case$were well distributed 

up to the age of 50. 

These authorsfoulld that only seven of the thtrty-aeven hearts 

were postulated as normal were enlarged by athletic competition, 

and hence would qual..; fy as he,arts enlarged by strenuous work or 

exercise. They found that these hearts were absolutely normal 

* The 37 hearts were elassed as normal because of no organic disease, 
or any other disease �.ncluded in the army and navy list or in the 
criteria for cardiac Uagnoa:h as potential heart disease factors, 
namely: scarlet fever, chorea, diptheria, measles, rheumatic fever, 
tOAsillitis, influenza, typhoid fever, syphilis, gonorrhea, beri
beri or chronic focal infection. They were normal athletes, with 
absolutely normal function, so that athletics were postulated as
the only posaible :influence on heair-t size.
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clinically and funct:to•ally-. Their conclusions were that these 

individuals had no:r,fli�l hearts for all practical purposes and that 

the hearts would pe:nllit a normal or greater than nonnal life 

expectancy. Also thJy concluded that generally athlete's hearts are 

larger than non-,�thlete1 hearts and that non-organic cardiac 

enlargemel\t is probatly of little cliniOL\l importance and should 

be eonsidered nonnal. They did aaw} hewever, that the 1�uei\.tual result

of "non-organic" enl�rgement is not yet definitelylmownbut in 

their opiJtion1 partictpation in sports should be encouraged in 

every way, though uncl�r alert and accurat"" medical supervision. 

This might all e well summed up by what Best and Taylor (11) 

1ay about the perma.n�nt effects ofex:ercise upon theheart. " The 

belief has been w.ldi- - held that strenuous muscular effort is 

conducive to cardiac dil�tion and hyp rtropil;y". A proportion of 

athletes have suffer Kl from heart dise�se an� an occasional race 

horse has died lYith � dilated and hypertrophied heart. Instances of 

t'is sort have betn cited in support of such a view. It is 

now agreed., that the cardiac enlargements under these circurnstam:es 

are the result o� pr4-exist�g �isea•e and that the healthy heart 

cannot be dilated bejrond its physiological limit, nor will a bout of 

strenuous exercist strain the healthy heart muscle or cause it to 

fail. In a helltli.y person the functionai capacity of the heart and 

of the skeletal musculature are apparently so proportioned 

to one another that he greatest venous inflow which the muscle can 

provide is taken care of by the resi-rvea of cardiac energy. 

The heal thy heart of the marathon runner or oarsman does not 

bn>ertrophy to a patlological degree. It has been shown by I-ray 

examination that the diastolic diameters of the 11�althy heprt are 
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materially increased luring res:t; that is, the heart empties more 

completely. It may b� concl'f,ded that a.cute dilation or chronic 

dilation with hypert��phy i• th� result of some disease state of 

the heart itself. It should not be concluded, however, that muscular 

trai.I'ling exerts no ef1eet upon the size of the heart. Mitchell(l5), 

for example, fo\ll\d ili�t th� aeart size of a group of undergraduates 

at Cambridge UJtderwent a gradual increase over a period of a few 

years of athletic traj-:1:i 11g. This was a ccompan.ied by a reduction 

in pulse rate. Lllldtiard (16) observed an increase �£ twenty percent 

in the resting cardiac outpu,. as a result of physical trailling. 

Others have reporte<il more marked effects L'l'l ·erscns indulging in 

very arduous types o� athletics. Eyster (17), on the other hand, 

could demonstrate no i�crease in average heart size of a group 

of young athletes whl!!r. rompa�ed with that of a group following a 

sedentary life. The evidenc"" taken in review indicates that 

y 

athletic pursuits, esr,•ciall of a strenuou• nature, -may cause 

1

moderate but definite increase ill cardiac bulk. Thi• 1owever is 

purely physiological and is proportiOlled to, or only alightly 

in excess, of develoJinent of skeletal muscles. This is to say, 

the normal ratio of Leart weli,.ght shows no change or a very moderate 

.one. 

One often hears about the irregularities associated with the 

heart after strenuou• exercise. Many of these are without clinical 

significance as inte�preted after ECG. (ll) Cureton. (18) found that 

many of the arr��hmia.•, slurring and other irregularities 4u.w:f in 

ECG' s of athletes Wt!!re not of significance an that the 

irregularities appea.ted to be associated with vago tonia. One ahould 

infer from this that all irregularities should be evaluated 

after an, ECG to determine their origin and importance. Also the 
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ECG should govern the course to followed. Exercise should not be 

terminated after finijing the irregularity without full evaluation. 

What are the oplnions of a few prominent men about the effect 

of exercise upon the heart? Paul White (19) said: "Physical work 

and exercise do not tause heart disease, though they may pr�cipitate 

or aggravate ■ympto� and sig11.s of heart disease already present 

and may temporarily exhaust the cardiovascular reserve in a 

healthy individual." 

Smith (2) in hit paper stated:" The point I want to emphasize is

that strenuous physical exe�cise, and hard manual work do not cause, 

or predispose to, he.rt disease, that sucp activities do not cause 

abnormal cardiac hyp-irtroph), and that athletes do not develop 

early disability, an& die, because of exercise in which they 

indulged while in sc} ool. The normal heart, and I w ould empha.aize 

the work "normal", i■ no more likely to be injured by strenuous 

exercise than is aay other organ or muscle in the body, and 

participating in athl!etic sports will not produce an "athletic heart", 

for sucp an entity does not exist. Of course, it is very important 

for every individual who participates in athletics to undergo a 

thorough physical exatnina ti Oil. And anyone who ha■ brgani c hear t 

disease certaiilly ahdUld n@t participat.e in prolonged strenuous 

exercise. 

Lewis (20 added tow hat haa beei:t said previously when he saiid:'

"Burdens imposed by p�rsiological acts upon the nonnal heart, how�ver 

heavy these burdem, mf).y be said nev�r to injure heart fibers, never 

to produce injurious Hlatationa and never to exhaust the 

heart's reserve." 

Dublin(21) whose work on longevity of college athletes is well 

kllolfI1 stated: "I:ndulg�mce in athletics ill a good many instances 

have delaterioua effe.ts on the heart esJX'Cially if careful 
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selection and superviiaio• of athletes by trained men ia not available.� 

Cole{22) SillIDlled up most of the above in a short statement li:he• 

he said;"OUr business is to look for cardiac defects and protect 

the defective heart. For the heart that has ,proved itself healthy 

we have no concern." 

As has been shom
)
Ro evidence exists from a physiological 

or clinical· poht of view that severe or strenuous aerci1e has 

any detrimental effects on the normal heart. �at other 

aspects must be cons:ldered in detennining whether yo'Wlg people 

can safely participate i.a athletic•? One ·often hears that children 

in the junior high s 11iliool age are too immature to participate in

strenuoua sports. Tile reson often given is that theevere effort 

re91ired in sports i.J1jurea then. I wmder what part of the body

is injured? As I ha1� indicated earlier in this paper most reputable 

sources do not feel ihat the heart is injured. If the organ which 

is most essential to exercise is •ot harmed I wonder what organ 

or syatem. is :i.Jlj.ured.. Next I begia to do\1,bt the eoncluaion that 

�hese yoWlg individuals cannot participate in sports without harm 

iltcuITed by the exercise itself. 

Wright {12) aad Mitchell and Nelson (23)· i.adicate that the 

period of most growth in children is in the age! of 12 to 15 years. 

This means that for :dlbet children that the first year in high 

school is durag one rear of the most rapid growth. Most of our 

educators and physici&ms acebrdil\g to one report {27} think that 

athletics in the tent.1 grade are perfectly acceptable. Some even 

think that a ninth gzt,de proaram of sports is acceptable.(27) Some 

school• are installinC programs for ninth grade pupils. This �eans 

that stl"enuoua aporta are approved in one to two years of the period 

of most rapia growth. A fourteen year old individual in the AiJlth 
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grade which ia aix or sevea years before complete maturity (12)(15) 

ia allowed to partic�.pate ill any athletic activity in which he is 

judged to be fit. I• it any less injurioua to participate ill 

athletic• before com�lete maturity or in the laat year of the 

most rapid growth th.si it i• from te• or eleveJl years of age when 

the interest first de�elops. Again when we 1p�ak of phy1ical. 

immaturity we are collif'roated with a relative term which means little. 

What do we mean by immature? Is the i.mmature organiam any lesa 

likely to respond favorably to the activity of sports than the 

mature organiam? Or is it poa1ible that the immature organism 

may adapt itself better to exercise than the mature org�niam in 

regards to physical nspoaae! Maturity in Webster 1
5 Collegiate 

Dictionary (24) is defi11ted a1: "Brought by natural process to 

completeJles1 of growth a.ad d.evelopme.t; fully grOlfl\, ripe." Thi• 

seems to me to b e  a relatively mea-1.Agleu term, when one has to 

become specific al'! to the degree of maturity which decides whe• 

one age group may safely par11,icipate in strenuous activitie• and 

another group ma.y JlOt� The �ensibl e approach to this problem would 

seem to be to evaluate, the child as to  his ability to participate 

m stre•uous exercise, and not to arbitrarily state thatthia aie 

group cannot participa(te because its member■ are too immature. 

This term strike me as b eillg eimilar to "athletic heart". I think 

that it is interesting to note the comparison of the responses of 

the bodies of young ·peipple as against th�ose of adults or mature 

individuals. 

What happen• to the bloo• pressure in yoUJlg people as compared 

to the older mature person. ])uri.ng muscular exercise or at the 

moment of its contemol tio• ill the adult, the pressure beiin• to 

rue and reaches a hei&ht of 180 mi:tltmeters of Mercury to 200 

milimeters of Mercury. (11) 'fhe diaatolic Pressure uaually-
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shows a less proaounlced rise. (11) It usually-reaches 100 to 110 

milimeters of Mereu • (11) Immediately after exerei•� the pressure 

d.ropa momentarily to nonnal or even slightly below. ( 11) It the1 

mounts rapidly to a pr�viou• high level, and then graiually declines 

agail'l, and in a h�althy peraon reaches the nonnal with:im from one 

to four and one-half minute1·. (11) How does this compare to wh.t. 

happens in children. 

Shock (25) repotted th&t in. 100 children whose ages ranged 

from thirtel"'..n to eighteen years nd who were observed for six to 

twelve months, that dfter climbing five fiightl of stairs -t' t 

their maximum syatoljc blood pressure averaged 160 miJli.meters of 

Mercury in the thirteen year old boys and rose to an average of 

175 millimeters of Meircury i) the sevente�11 and one-half year old boys. 

Some evi1 ence WRs foud that the systolic pressure reapo•se 

to �xerci�e take plate more rapidlv i..l\ younger child�n than in 

old�r children. Dia•tolie pressured ropped less with each succeedinc 

year. A severedr'op in dia�tolic pre,�ur� to a �ery low level after 

exercise w:;,s often se,.:: and was thought to be related to physiological 

immaturity as i.lidicated by crowth rate, ossification of epinhyses, and 

secon.dary sex cL-iracterietica than to chronological age. It 

was concluded from tli£ thal adult vessels (arterials) relax�d le•s 

than children 1 s. 

From this compa��son it w ould seem that nothing extraordinary 

occurs iR children wl1ile exerciai-g in regard to the blood pressure. 

The Je vel attained :iJi child11en i8 certamly aot excessive and is 

lower than. in the adt il t. One could infer from this that: young 

adults have no diffi�ulty f�om elevations of this level so why 

should a. child. Olle might ask' but what about the chronic effects 

of exercise upon the resting blood pressure in children. 
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h a study of U e effects of b asketball on junior high boys 

by Bowyer ( 26) , he f ciund that the blood pres sure was lower and 

the pulse a little h:lgher at rest at the end of the s eason as compared 

to that fowd at a pre�aeasoa exam. The blood pressure 

at rest at the pre-a�ason exaaination averag d 130/79 and at the 

postaeasoa examinatidn averaged about 114/76. This would i1tdicate that 

the blood pressure had dropped slightly after chronic exercise. One 

could interpret this as an eff ct of"traiRing". How do adults respond 

to chro•ic e:itercise or "trauug" 'l 

Wyma• (28), Her.rheimer (29), Eng (31) ., alld Ackerman (32) foUlld 

that in a majority o r cases a con.siclerable reduction i• the resthg 

systolic blood pressure resulted from streauous "train.inc. Also 

Herxheimer (30) foilllt a drop imnediately after exercise which averaged 

about ll6 to 106 mtJJimetera of Mercury though this was 

not observed until after the stre�uous daily practice of the 

traini.Jlg period gave way to a more moderate daily exertion as training 

was rounded out. 

Both Ackermann (32) a.ad Herxheimer (29)(30) foUlld this decrease 

less :noticeable ill yq 1 ·thful athletes or iJI. the first year o.f tra.in.i.ag. 

In. comparing trained and untirai� athletes Dawson (34) fowad:"(a) 

the systolic pressure rises more rapidly and much hicher than is 

the case of the 'l.trltratilled i�dividual; (b) the pulae pressure i1. 

enormously iJl creaaed." Fabre (3 5) reported similar filldings and 

empha1ized rapidly facr.J.:il'lg systolic 8.ftd more Ill.owly falliJlg diastolic
., 

shortly after the begi:nnil'tg of work., as marking the untrailted. 

It would appear from theise observatio•s that !10 si�ificant 

changes ill blood preuure occur iJ1 children as compared 1fi th adults. 
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What happens to the pulse in. the child as compared to the adult 

ill streauous �erci1e duri.l\g a.�d directly after the exerciae. 

Bro1YYer ( 26) i:a studf"in.g .the effects of basketball on junior high 

�chool boy• found th1t ill a game in, which the boy• were not pressed 

that all pulaea were back to their pregame level• twenty minute, 

after the game. In a cloae game, won, in the laat few I econd.a
., 
the 

heart rates of tro play4r1 returned �o nonnal in five millutea but in 

the remainillg player• %a not retura to uormal for tweJlty miJlutes. 

It waa noUd that of the boya whose pulses were normal in. five 

minutes had been reraoMeci on fouls h the third quarter 

and the other had pUyed Ollly two quart�rs. These observation.a were 

cortti:aued throujh-out the season in the home team as well 

as in lour viaitin.g •,earns. These authors conclmied that it was the 

extra quarter of play which wa1 responsible for the elevated pulae 

which remainecl 'flor twenty minutes. From this it could be concluded 

that the t:omeostasis of the orgaaiam is altered for a somewhat 

lon.ger perid·d and that the compensatory mechanisms have not brought 

the orga�sm back to the finely bala:ac:ed state of Rormal 

homeoatasis. Morse, Schultz and Cas1els(37) found the elevation of 

heart rate after moderate exercise, which consisted of walking 15 

minute• at 3.5 miles per hour, was higher above 

the resting level and its deceleration after the walk was faster in. 

boya twelve to fourteen years than iJl both yotu1cer a.ad older boya. 

h severe exercise which consisted ill rwming toechaustioa a� a 

speed of six to seven miles per hour on a treadmill �et at an 8.6 

per cent grad It.hey found that the elevation of the heart rate above 

the restil'l.g level was higher� older boy1, begin.ain.g at 13 years. 

The group obaerved consisted of 110 boy• between 

the ages of ten and seventee•. The oaly conclusion that might be 

d:rawn from this would be that yoUJlger people conpe1tsate faster ,,, 

-20-



thrut older oaes. Th t their compensatory mechanisms are more able to supply 

the debta ♦hich are incurred dur:iJlg aepletion with exercise. However 

H•ussay {l3) does not agree with thia. He 

states that the hear rate increases with the intensity of the effort 

made and that with the same intensi -cy- of exerciseJ a greater i.Jlcrea3e 

ill heart rate is 3een in. young subject, than ill older ones. However, he 

u1ed as a frane o.f reference a ehart by Dill (39) which shOlted that 

the heart rate of subjects ranging from six ;o fent7-two yeara after 

wal.kb.g at a rate of 5.6 kilometers per hour on 

8.6 per cent grad. Certainly thl,- is not to the poiilt of exhaustion so 

the observation bj' Morse, Schultze and Cassel may be true. 

Of what is this cardiao acceleration the result? Hou1say (13) 

remarks that it is tlle result of several factors acting upoa the 

heart. The initial .3.ncrease just before exercise is probably due 

to a psychic effect on the vagal tone. W.ith the onset of exercise the 

g�ait,er' vendua rsturn. increases
.., 

the distention of the rir;ht auricle 

and it refie:ny increases the- heart rate. Also he co1tsicier1 increase 

in body teim>erature, sympathetic nerve impulses, adrenalill and other 

mhor factors to effect the rate. This in.dicates that 

all of theae different factors are interpreted by the body integrated 

and in the nonnal or9Bnism that the different compensating mechanisms 

are stimulated or det,ressed :i..·· order to maintaiJ\ homeostasis of 

the organism. What 'lite obsel"'Ve are the compe1uatc.J!,l mechanisms 

mai.JltainiJlg homeostaalis in actio•. This would i:a_dicate that the 

increase in heart rate ill these cir�umstan.ces bas nothing to do 

-with harmful effecte on the organism. Thi� ia further substaJl.tiated 

by the decrea�e in heart rate after trainin.g. (36 )(13) This would 

indicate that the body is beitter able to compensate and therefore the 

cardiac output need not be so .great. 
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On.e might wonder if th severe exertional dyapnea; 
 

,s hannf'ul 

a.n.d an indication of straill upo• the organism. Certaalj: it 

ahow1 a taxation of t:he compensatory mechanisms of the orga.aim 

but probably is not t.arful. (11) With sever� exertion a ahortlle■a 

of breath, rapid resjirator, rate, and deep breathin.g «evelop. (11,12, 13) 

This is the result of severaJ.:factors. The carbon dioxide tensio• 

rises, the oxygen teJ sion fa[l.la, and the pH decreases. ( 13) These factors 

stimulate the re1pi�tory center and peripheral ehemoreceptors an.cl cause 

an increa5�' in the rate of respiration and increase in 

depth of respiration4 (13). The fact that the respiratory rate increases 

rapidly frdm the very begim,.i.Rf of exercise, before 

metabolic products c.-n accumulate in the blood rutd act on the respiratory 

center, h,b been attributed to reflex stimulation of 

this center. (13) Tli.ese reflexes have their orig� in the active . muscles 

and joint■, (10) in the lungs, in the carotid or aortic 

bodies, and in the great vet:1s an.d auricles, or are due to substances 

produce11 by the musc1es act:Ui,g on chemoreceptora.(13) To sum up, 

nerve impul1es arisirlg in the active limbs and the iUJ1.g1, or irradiated 

from the cortex to tl� �espiratory center, play an important, but 

not exclusiv�part in the hyperpnea of exertion. The ::i.Jlcrease 

in cargo• dioxide and the decrease in pH in the blooa, the accumulation of 

lactic acid., the eba.nge1 in the circulation. occuring in the respiratory 

c�nter, i�pulses arising in the carotid and aortic 

bodies and even the ��crease in boiy temperature, add their effects 

to t hose mentioned above and contribute to produce hyperpnea. (40) 

OJLe could conclude f�-m this that with exertion that much work is 

done1 hence much energt consU11ed, metabolism increa■ecltmetabolic 

products increased, acygen consumption greatly increased and to 

keep the orga.aism goi g the compensatory mechanisms swing into action. 

During the first few ninute1 of exercise, while the oxygen coJtsumptioll 
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rises, the oxyge� abiorbed is less than that needed to oxidize the 

metabolic products ol' muscular contraction. (13) This is due to 

the delay in the ;:,J�•,tation. of the respiratory, an.d e5pecially the 

circulatory function to the greaterdemand of oxygen by the tissue. (13) 

Nevertheleaa, the mu:; ile continues to contract, in great part by 

mea•s of the energy :1et free by anaerobic chemical reactioll. (13) 

The relative lack of oxygen prevents a complete resynthesia of 

lactic acid. produeed. into glycogen. (13) This acid accumulates 

ill the muacle and pa•ses out into the blood; therefore,lactacidemia 

i.Jlcreases. (13) Dur:fn� the steady state. a balance is established between 

the :need of ,ixyg�:n and the �peed at which it is delivered to the muscles and 

used up by them. The amount of lactic acid acoumulated neither increases 

nor diminishes. (13) During recovery, the rate of oxygen c�nsumption 

should fall suddenly to the resting level .•but it does no1 b�eaule the 

lactic acid which is accumulated during the first states au · !which is not 

removed dul"llc the steady state must be dupos�..:. durii,g the period of

recov�:ry. (1.3) The organism has contrac led an "oxygen debt" the payment of 

"ID ich is postponed until the xerciad has ended. By " oxygen debt" is meat, 

the amoUllt of oxygen, in liters, r ecessary for the removal of metabolic 

product• accumulated while the supply of oxygen i• below the needs of tle 

orgarism. This debt is measured b' the amount of oxygen consumed above the 

basal rate b etween the end of exercise and the timi when ➔ he oxygen 

con•umptioa haa f allen to the restillg level. (13) Before the breathing 

mechanism returns to 110rmal the oxygen debt mus t be �i-d.. � violent 

exercise the oxygen-consumption curve ia fiifferent.   It first increases 

to a maximum, which is higher than. that of the 

steady state of mod�rate exercise, but nevertheless doea aot 
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completely satisfy t11e oxygtn requirement■ of the organ.ism. The 

oxygen debt is much treater and the recovery period more proloaged. (11,13) 

The exercise an :indi viGlual can perf arm is limited by oxygen 

supply iJl o•� of two ways. In. the first place, there is a maximum 

rate at which oxyien can be absorbed, tra••portea, and used, determ:i.ned. 

by the efficiency of the re�1)iratory and eireulatory ad.aptatioas. (13) Thia 

maximum ie u1ually 4 liters per minute but in exceptional cases higher 

fi'1,1:reS up to 5.35 11ters have been recorded. (13) Thia 

maxim"WII rate puts a limit to, the speed of exercise. I:n the second 

place, there ia a lilkit to the oxygeR debt that the organism 

can contract to be p•id durlng the period of recovery. (13) This 

1

puts a limit to the time dm ng which violellt exercise can be 

performed. (13) 

When oxygen dema.-iJ ia greater than the supplY, lactacidemia 

i.Jtcrea1es six to twelve times the •orma.l level. (13) The lactaciaemia 

level represents an equilibrium betweea the µ-oductioa a.ad removal 

of lactic acid. Olle source of lactic acid i� its formation iJl the 

blood by glyooly1i1, which Utcrea1es in al.kalosi1 and also when 

the blood. passes thralugh the lWlgl. (13) Another and more importa•t source 

is nruscular co�traction, during which glycogen is fir•t 

brokea dolYl'l to lactid acid and then again. resynthesiazed to glycogen 

when eRergy is pmvi�ed by otidation. (13) 

When there is a •trong or sustained mu3cular contraction, the 

iaaufficie:ncy of .the oxygen •upply causes the accumulation of lactic 

acid, which diffuses in to t he blood stream. ( 13) The lactic acid 

fo:mied by glyeolyais :,r in tile course of muscular contraction can 

be excretee. in the urlne or weat, or utilized by the heart, or 

reco•verted by the muscle, ii to glycoge•, but the greater part of 

that which has paued into tl1e blood is taken up by the liver al'ld 
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converted into glyeojen.(13) Oxygen ia needed for this sYD,thesis. (13) 

When the formation of lactic acid does not exceed the eapaciity 

of the organiam to remove it, as in the steady . tate of moderate 

e.x.ercise lactacidemi4 does "Ot increase. (13) When the effort 

is greater, durir-g tte initial pha•e, while the oxygen supply is

below the demand., laitie ae:Ld will accumulate in the blood.. (13) 

It will remain at a fairly constant high level if a steady a tate 

is established. (13) Later., dur:i.Jtg the period of recovery, 

lactacidemia will fall rapidly to the resti.Jlg level. When the exercise 

is such that even the maximum possible absorptioa of 

oxyge• falls short of the requirements, there ia no atead.y state; 

lactic acid continue• to accumulate until the exercise muat be 

discontiaued because of fatigue.Cl3)Dl this case a maximum oxygen 

ciebt has been eontradted., and there is a prolonged. period of 

recovery. This can t,e al tei-ed by trai!ling. 

The la•tiar; effects of repeated exerci•e shows increase in 

the workiag capacity of the organism. (13) The object of trai.Jling 

is to acquire this i-creased capacity by. il'tcreasing: (a) strength; 

(b) resista�ce (suat�ining ar effort); (c) accuracy ud Eureness

of movements. ( 13 ) '!he increase in s tren.gth is obtained by great muscular 

development (hypertrophy- and in.creaae in motor units aitd perhaps by 

physical ad chemical adaptation: larger stores of glycogen and 

pho•pho◄reatine, i�creased ability to dispose of lactic acid, greater 

actittt:r of oxidatiOJl-reduction mechal'lisms, etc. {l3 ) 

Increase iA resistance is conditioed by the capacity to respond to 

the greater oxygen demand created by exercise. (13) Trahing results 

in hypertropiw of the heart B.lld increase in blood volume. (13) There is 

a diminiahed cardi�c minute volume at rest, and an increue a the 

vital capacitJ of the lURg, so that in exercise the minute 
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volume and pulmoaary ventilation can increase to a greater extent 

than. in un.trab.ed sub,j ects. { 13) The alkaly reserve also in creases,

aad thus larger amounts of lactic acid can. accumulate irl the blood.. (13) 

Trained subjects hav� a lower restillg pulse rate than the untrainea, 

because or an i.Jlcreaae in vagal tone. (13} 

A more apeeifie result or train.1.Jlg is sureness and accuracy 

ill the performance of movem8l.ts. (13) This is due in great part 

to improved neuromm::cular coo rd.nation. The muscles reapon.d more 

rapidly, and there is more accurate adjustment in the reciprocal 

contraction and rel�ation. of synergical and antagOJtistie muscles.(13) 

For this reason, to obtain better result� in a particular type of 

ex�rciae, e.g. rowiJI.,, it is 'aecen,ary to practice this type of 

exercise besides undergoi.llg the ge•eral training. The more 

accurate coordination of the different movements results ia 

ecoaorny of effort, as only the appropriate muscles ar� contracted 

and only in the necessary �asure; thus fatigue is delayed. (13) 

The recovery perioi js also much shorter in. trained subjects than 

iJl UJ1.traiaed ones. (lJ) 

How do children respo�d to strenuous exercise? a:n Morse; Sthvltz 

and Cassel I report (37) oa boys between tea and seventeell ru:aniJlg 

to e xhaustion they fdund that ill the first oae-half minute of the I"UJ1, 

aurlllg the period of adjustment, oxygeA cCllaumption accelerated at a 

faster rate in younger boya. Durb.g the first two minutes 

of the rua
J 

the acceleratioa of reapiratory rate and lung veatilatioa 

relative to body wei'1,t was slower ill older boys but was accompanied: 

by relatively greater utilization of oxygen of the inspired. air. 

At exhaustion, oxygen consumption showed minimum valn�• at thirteen 

years then increased to a maximum at seventeen years; elevation 

of blood lacta.te conoentrationwas at a minimum at twelve years, 
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increased progressively from twelve to seventeen years; respiratory

rates decreased with age frca ten to seventeen years, while the 

ratio of tidal air to vital capacity reached higher level• 

beginni•g at twelve years. 

Shoek(25) foun.d that after ex�rciae (rwmi:ag up five flight• of 

stairs in a group of OJte-hundr� childreft from ages of thirteel\ 

to eightee• over a six to twelve month period) the oxygen uptake 

attained increasea with i.Jlcreaaing age. The fall in oxygen uptake 

during the fir�t miaute after exercise was also greater ill older 

than in younger children. However the r�te of recovery of oxygen 

uptake duri.llg the later stage of recovery was slower in: older thm 

in. ypunger children. 

What influence has age., physique and mu:!:eular development on 

phy-aical fitn.eaa? I• a� article by Cullumbine, Bibile, Wikrama•ayake 

and Watson (41) ill whieh they observed. seven-thousand Ceylonese 

subjects raging ill age from ten on up rlth the majority in the 

age group of tea to t,,enty years they concluded after uai:Ag the 

Harvard Step Teat for aesessment of· the ability of th� people to 

perform moderate muscular exereise as measured by an index baaed 

n� the duration of exerci1e and the heart rate durin.g recovery 

that the ab;ility is constant for boys in. the preadoleacent yeara, 

declines with the onset of adolescence, shO'•a further significut 

decrease at the age of seventeen years, then rises steadily to a 

new maximum between the ages of twenty-one to twenty-five years 

and thereafter declines 1lowly agaia. 

Eapenachade (42) foillld that older, taller and heavier chilaren 

are stroRger and in geAeral more proficient in activities tha• are 

younger, shorter and lighter children. MacCurd:r (43) found evide•ce 

concernug the relationship between strea.gth of boys an.a phyaic&l 
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growth which :mdicated that, physical crowtp. is gradual up to the 

age of twelve and then is vi ry rap id. The maximum growth is 

reaehed at approximately � eighteen years. McCloy (4h} agreecl 

wi. th this generally whe• he fo'Wld that the most rapid increase iJl 

strength of boys occurabetwee:a thirteea and sixteel'l years. He found. 

o•ly a alight i1tcrea·0e after the ::ige of seventeen years. Ill relation •.f 

strength to puberty imo¢k (49) fom,.d that the postpubesce:nt at thirteen 

was stronge" tha.a +,h e prepubescent a.t fifeteen.. An.d 

that the acceleration of stren.,;th lagged beh:ind the spurt in 

height and was most Jlarked in the firat year after the postpubescent 

stace. Eape•achade Ji2) almo foUl\d that body growth and athletic 

achievement runs parallel, that there is no :dgnif'icaat correlatica 

betweell performance tnd phydcal proportion at BY!.Y one age. Also 

the motor performance is related to age, weight and height durilllg 

the elementary and junior hiVl school years but sho1r1 slight correlction 

with body build. Physiological maturity evideatly nfluences the rate 

')f increase but the nature and exte:Rt of this influence has not be 'rt 

detennined. Espenschade (L.2) concluded that motor performance of boys 

1.1· positively and eign.ifloe]i.tly related to all measures of maturity, 

chron olotical, anatomical and physiological. 

·,,he" chronilogical ag i� hel� constant, rel "tionships betwem.

motor performances and anatomical or physiolocieal maturity are 

lower but remain significa1ttly positive in some eve:ats. Th,. 

relationship• betwee:r iross motor performaRces and phyaieal mea5ures 

of boys between the ges of thirteen and seventeen years fir� stro11gly 

influenced by the �ge of maturity and -tariability of physical 

growth rate, and that relatio111hipa would be lower irt a group more 

homogei,eou.a in these !'actors. 
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Jokl and Cluv�r (46) when t�sting South African children, noted 

that puberty caused a retardlation iA the rate of progress of the 

aoili ty of boy1 to r1''1 100 J aris and stopped the progress in the 

ability of girls to J·un 100 yards. They concluded that the 

capaeity to perfonn evereexercise decreases with advaacing age 

in both sexes from ahout th� age of f:cn.irtae• onward, with a 

t�orary i.Acrease a ► seventeen and ·possibly at twenty years. 

They al10 found that the en.-Ura.nce of boys illcr eases � teadily between 

the ages of :ive ano twenty years, adolescence retardillg., but not i·· 

terrupti:ag, the progress. Speed of movement, muscular strength an.d 

the ability to sustai.Jl m?derate exercise to fatigue 

do increase with age to a matK.imum in ,arly mu.hood or. womenhood. 

Similarly, ::.trength -Lnd exhcustion indices increase with. 

increasing developm� tal lev·els an.d are positively aad signifinlltly 

correlated with development.Al levels. 

What is the incidence of i:ajucy and how serious are the illjuries 

incurred in teeaage ports! Ill.juries are ever present i.m. any 

type of athletica,ju1t as they are in evecy day life. It i• 

iRteresti.Jlg to see tle freq\lency of tl\e i:Aj uries illcurred i:a 

sports, theirrelativs probability and their prognosis. Dt the 

■ports which are most generally included i:A Drograms iJI. the high

school• and colle e1 about t,he coillltry ( most frequeatly football, 

basketball, track, wtestli:AC, baseball, s oftball, tea1ti1, swimJrlll.c and 

physical educatidm ( 47) the most eommon cause of injury is football. 

(48, 49) this maJ vacy from area to area but it seemed 

to b e  a fair indication of the relative incidence of ujury of one 

aport compared to anc ther. The 11ext most injury pro:ae sport accord.inc 

to one study (49-) was baske"tiball. However it w�• only one-fifth 

as dangerous from aR :iajury incidence standpoint as football. (49) 

In a•alizill.g this data Hibbert (48) foUlld that in observing 47
.,
000 
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athletes participati.Ig 4aportis,o•e in five would expect to be b.jured. 

Ill. two studies (4� L.9) eove:rl.ng 60,000 athletes competing ill all 

sports,the heiden.ce of fraature was about three per ce•t. Thi• 

b.dicates that a person being i.Jljur� has about a 1$-20 per cent 

chan.ce of havhg a fr·actured bone. In a study by Kramer (49) in 

which the injuries in baske"tt>all were one-fifth as great as in 

football, the most coIJIIIlon injuries :il'l basketball were dental iAjuries, 

■praiJls and. fractureal. Of the 105 hjuries ill basket ball, 81 were ill the 

above group. (49) Twenty-five were fractures. Seven of these fractures 

were of the nose. I believe the fracture group

ia the most importan�consideratio� irt this group of illjurie�.

Ill thia atud.y aeventeeR received fractures which could. be

co•aiaered of aip.if�cance. This seems to be a rather small umber. This i■ 

o•ly one set of figures but repreaents a tre•d ill several other studies. 

(SO, 51, 48) From this I wouli conclude that the sport which i.Jlcura most of 

the injuries is the one wh:ich should

�emani the most attention. Thia is football.

What is the inci ence of injury i1l football? At Princetoa 

ill a ta year period a member of the Pri.Jlceto• Football Team had 

lixty-n.ille chanles ill one-hmdred of being :iJl.jured. This stutiy 

covered about 7&J mer • Players avera;ed 5. 2 d.ays away from practice. 

One in. twe�ty-five W&"1 injured s�verely enough that he had to give 

up the sport for the season a:ad one in one-hund.red. had to tive up the 

sport entirelJ. An. iaitjury here constituted a day lost from practice. 

In ll,500 enrol1�1 Ill athl�tic aeci«l"'nt benefit plu 

at Topeka, Kansas,(49) 691 su�tained injuries requimg the services 

of phy1iciaits and dentists for treatment. Five-hUJ1.dredforty-five 

of the1l"' ere fran football or eighty per �nt of the 

injuries. In a stud� by itp:>bert (48) of high school football 

ujuries dur:illg 1948Jl949 coverinr; four states ud 47 ,oo athletes, 
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eighty per cent of th :f.Ijuries were from football. At Northwestern 

Tuliversity (53) ill a two yea"t period m 195land 19.52, o:ne-hundred

twenty injuries were 1.1een. Here seventy play.-ra were engaged ill 225 

praetice sessiOJ'l.s and games which accounted for 15,750 playerdaya. 

To the Boston Jlith Sd ool System from 1930 to 1939� excludi:i.Jtg 1933, (1 

) 614 i.Itjuries occure« among 7053 particinants. In a 

report made by Gallaf1er (51 ol'l- athletie i.Jljuries amo•g 

adolescents he reporte,1. 869 juries among 1082 participuts. 

Five-hundrea-sixty of these rere from football. At Belmont, 

Massachusetts, (1) a group of former football players w ·o had 

sons ran.g:i.J!lg i.Jl age f om 8 to 14 years of age organized their 

aonz, 46 in number, il to a team and supf'rvised. their play throughout 

the seasonJ durill& which thirteen games were played. 
. 

. 

Careful ilt.veatigatio.-. showed that a5ide from a few :m:imor coRtuaiO'Jla 

alid occasioaal traumatic epiataxi.s no hjuries occurred. All exoept 

the last report would iJidicate that football has a. rat her high 

iacidence of in.jury-. This makes a rather serious soun.di.ng 1ituatio• 

an.d at first one w,�ndera what sort of mayheim this ,:ame is. However, 

if oJte a,ialyzes the type of injury other facts are made obvious. 

Of 7 .,090 in.juries occurring at H.rvard U1tiversity (50) ill the 

years 1932 throuch 19p2 Tho�dike 1howed that only 15 per cent 

were serious injuries. He classified an njury as any injury 

cauaing al'!. athlete to I£4ss one practice seuiOJI. He d�fined a 

1erious injury as a fracture ., dislocation or internal i.Jljury. 

The rest came unde the heading of minor injuries and were 

maialy sprains, strai��, contu!ions., laceratio•1
., 

abraaiOJls ana 

minor uf ectiOfts. 

Of 545 injuries reporte,l by Kramer(h9) due to football, twen.ty-
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aix per cent were de"'ital i�juries. Forty per ct'!'nt of the iajuriea were 

reported as d.islocati ":.e- an:-1 fractures. How•ver. thia is not as 

seriou� as it soUJt.ds for atcut bn�-fourth of these were fractures 

of the no1e. Co11. tua.; o:ns ::i:irl f.trains were not included under 

in.juriea in thi• stuily. No intena.al iJljuries were reported in this 

group. 

In the Boston High School System (1) from 1930 to 1939 

excJ.udiJl.g 1933,among 7053 participuta in football there were 

614 injuries. Of th�se 170 were major il'ljurie• which includ.�d 

fractures, dislocaticns, concussio�a,a.nd contusions of the kich.ey. Major 

illjuriea coastituted twenty-eight per c�nt of the total 

awnber of injuries. Fracture was the most comm.OJt major injury 

with the nose eo•tributing a.bout twenty-five per cent of tlte 

fractures. At Pri.Jleeito• (52
J 

from 1933 to 1942 there were 928 injuries. 

About ten per cen.t were of the major type, either 

fractures, dialocatio s or interaal i:njuries. Tht'!' reat were of the minor 

type. At Phillip!' aca,emy, .hdover, Mauaehusetts,(51) the ucidence of 

major injury-,which was defined here as any injury 

eausin& tell miHed prctic�s, w�.s fow. ·: ;:ibout twenty-five 

per ceat of the time. Hibbert (48) tabulating the football injuries 

over a four ztate are� found serious injurie! ( fractures and 

dislocation,) contribll,tiag about twenty-one Pt""r cent of all of 

the·:iJljuries. 

From this it can be seen that serious u.juriea, defined usually 

a11 fractures, disloea tti.ons and inte:r1aal il'ljuries, have an incideaee 

ranging from ten to fatty per cent. It is a otea that the ll'l.cirienct"" 

in high �chool seems t0 runa somewhat hi her than in the colleges 

and ill tht!! younger groi:tps. ThlLs is nrobably beeaus• both the yo'Wlger 

an.� ol:i er rroups got mpre at.tiention. Also �"- high s chool �n injury has 

to h"" reasonab)J' :::�vere bf fore a doctor i:s seen, for the teams 
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usually do not have a doctor at the practir-e and the boy often has 

to see a doctor on hiE own. As in the case of Kramer's Study (49), oaly 

those in.juries iI which compensation W<'l.s paid were records 

made,so necessarily the sericusujuries were high. 

In considering the serious injuries, what were the most prevalent typesof 

serious iaju�? we will define a serious iJ1.jury as one �"' whie.h either a 

fracture, dislocation or intenal ujury resulted. In. 

Kra.mer1 s study_ (49) fracture of the nose was the most eommon,followed cloaely

b.1 the rib�, less f'reque11tly the clavicle, hand and 

tibia or fibula. These four made up about eighty per cent of the 

fractures in this &roup. Also thirty di�locations were reported. 

The:y were distributed about rrost of the joi•ts. A report by 

Hibbert (48) showed results simil�r to tkoae of Kramer. He 

folllld the most freque11t fracture to be of the clavicle followed. by 

th� leg, finger, forearm and nose. He found th• most prevaleat 

dislocatio• to be of the shoulder followed by the knee, elbow: 

and finger. At Philltps Academy (51) whoae program was for boys between 

thirteen and eighteen,the most corrmon fracture was that 

of the filtgers follow� closely by the 11\0se and the somewhat less 

fr�quently the metacarpela, foot, toes, and claviele. In this 

series fractures of the humerous, rad.iua , ulna., femur, tibia 

or fibula we·re rare. It would seem from thmae groups,which at 

beat are only a limited sa nplL..,_g, that fra,..ture of the large 

bones ia •ot too common. The nost common dislocation ill this group was that

of the humerrous follol'led by the elbow a.nd fi.Jlger. Dblocatioa•

other than. the should er were rare. 

One wonders what is the outcome of these in.juries. Thom.dike (50), who 

is chief surge .on to the departme•t of athleties of Harvard. 

Univeriity and affiliated with their medical achool,was of the 
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opi:aiOJt that iA awell orguized college athletic program, where 

the coach:i.Jlg and medit·-1 supervision were well coord.in.a.ted, 

there wa.s little· lik\H1ood tl at ·the athl�te , ould leave college 

wi tl so me disabling iI jury which waa the result of the sport ill 

which he participated. 

Appa.ren. tly in hii: experi !"nee of over twenty years he regardea. 

contusions, laceratio� abraaio�s, :inflammation aad ufectio•s of 

such litl.le import n creatillg pernmient disability that he failed. 

to even m{"l'ltion them. Spraus he concluded rarely ever resulted 

in. a complieatio• ?r lisability. In regard to long-bo•e fraeturea 

he found. t.haua.lmoat :.lwaya tltey healed well and iJl good. alip.me•t. 

However, he did state that scme of the fracture• iato joint surface 

or through growillg epiphy■es did. result ht disability. In his 
-� report he had three sl-.ull fracture1r'which he failed to comment

on the outcome, one ruptured kidney which was treated. promptly a.ad

successfully by surgical in.terventio:n; artd two cases of ruptured

spleen which were recopized ud successfully operated upon.

In McPhee15 (52: revie� of football injuries at Princetoa 

University he had eigl.t menor one per ce11t of the squad -which 

were j.Jljured severely enough thatthey had to drop the sport 

permaneRtly. Three wtre kllee injuries,. three were back injurie• 

and �o were head iiljt ries. Aeeordi!!.g to him, o•ly three carried. 

any residual and of tl ese three only one could be directlyattributed 

to football. The other two w�re questionable and were probably 

th.e result of another in.jury received somewhere else. Thirty-o•e 

cases, however, at  onr time or another did,cause diseoatiauence 

of football for the Sfason. Twelve were spra:illed knees, sixteea 

were f racture,,one was a contused kid.:a.,y, an.0th.er a aprabeEi 

back , one was a severe laceration ad contusioa. All of these 

fully recovered. 
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In regard to the specific type of il'ljuri�s, MePhee (52) thought that 

bruise! or contusiOJ1a usually cleared up lf:i.thout a•y trouble, but 

occasio111ally calcium 1',as deposited :in the h�matoma and that fai1 

prolo•ged the healing. This occured seven times in his series. 

All but one subsided 11 i thout difficulty and it had to be removed 

11urgically. Eighty-six knee� were spr&:bled in this series. 

Sur�ieal i.�tervention was needed to restore stability in eight 

cases and one was amputated •. Ill. all only three were iropped 

permanently from the : quad. The ankle wa.s sprained sixty-seven 

times in this series; 1owev�r, in no instance did it result i" 

cessatia. of competition. All of the strain a.Rd fracture cases

made complete recoveries. In ai.xty co�cussion cases all cleared 

without any Fesidual. In tvn,nty dislocations of which seven 

were of the· shoulder )nly two required. surgical :Ltterventio•. 

These repor_ts fr::>m two college• are not completely applicab'.e 

to the junior higk school student because of the difference in age. 

However, th.is is about all one can do for information.. Rarely do 

any i.n.stitutions other than 1.ll'liveraitie! have such extensive data 

on the illjury and its outcom1�. High- schools are attempting to

give better medical coverage but as yet oaly the major or more 

troublesome iJljuries are seen and/or reported. A high school 

studei1t rarely
., 

if ev�r., reports a sprained -finger or con tuaiOJl. 

'Reporting of an abrasion i1 almos t never seen. With such a few 

junior high school programs and probably ao more medical or 

statistical coverage th� the high schoolg, and probabJ.¥ at times 

even lesf� fewer facts about jlll\ior high school injuries are knomt. 

The only data we have is from some of the boarding schonl� a•d 

usually this includes all of the boys in the s ehool. Usually 

their ages range fror twelve to eighte�n year�. Obviously we are 

not observiag directly the group in whicl• we are intereated. We 
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ean only infer from tle older age group• what may happen to the 

younger age groups. For tris re�son I feel that we can o-.J.y 

truthful� �ay we don 1 -t know what will happen to these childre• 

concenti.ng ll'tjurie• wl en they compete or participate lll athletics 

in a jUJ1.ior high school program. Though the tudy by Hibbert (48) 

:mdicated that in the ages sixteen. to eighteen � the si:xteeit

year old youth was more prone to injury� I don't believe that one 

could say without queatio� that th� il'icidence of iJljury for a child 

fif teen would be that mueh greater than the incidence .of iJljury 

for a sixtee•· year olc youth as compared to a. seventeen year old. Or 

that the incidenci- of injury would increase proportionately 

to dimiit.iahiag youth of a group of jUJtior high school child.re•. 

Hibbert (48) thought that age and experience uaually parallel each 

other and that the firsi year of participation would probably 

have the greateat indidence of injury. As the child becomes 

more profieieat a.ad bt'!tter coordinated he will be better able to 

take care of himself. 

The fractur� appears to be the major iltjury of the greatest 

iltcidence. The rest ;tre rather rare. (48,49, 50,51,52} If one 

is justified in inferrillg from the older age groups that fracture 

would have the greatest ineiaence ha junior hi�h school youth 

participating ill athletic• the• it might be il'lteresting to 

see if they are any more serion i:n ¢hildrea than in their elders. 

Watson-a-ones (.54� :states that a gr�et1 stick fracture is often 

seen in children. This would indicate that thei_r boaes are more 

elastic than those of their �1der1. It may be that lee� force 

must be applied to a you».g bone to create a fracture thaa in an. 

older individual though. l found. no evi<ience to support this! ud 

he:ace mi�•t have more fractures. Howevei; orcmust take into 
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oonsideratio• that in sports young people so not move as fast, hit 

aa hard or play as rough. They may hit or fall as hard as their 

elders, in proportioa to their night and size, but u. actual uai ts 

of force I don 1 t believe that they do. 

Once a fracture occurs the child heala more quickly thaI the 

adult. (54) Thi• is even-apparent i.� ehiltr�n whieh are four or 

five months old as comuared to ones which are fifeteen years old. (54) 

There is probably som� small difference between twelve years ad 

twenty-one years ·though very amall. (54) IA fractures of loag 

boae1 slight loss of appo1itioa of fragment3 may be of no sipifica.nce 

or much les3 i.l'I. children than :i:tl adults. (54) IA 

long bones the younger child the better the chance of remoulail'l& 

and di1appearance of aAy defonnity. (54) 

The epiphy1eal s,paration. is ofte:a the suject of conversation when 

speaki.Jlg of jUJlior high sekool athletics. Moy of the articles written in 

oppositioa to teen age athletics mention the extreme seriouaaes5 of 

epiphy■eal separation• and their as3ociated growtk disturbances. The 

sctool systems of the eountey have so few junior high school athletic 

programs that little if a:11y statistical evidence is presented to 

indicate the in.cidence of this fracture iI childr�n. For this reaso� 

I believe that the Oftly way we may determi.Jle what the result would be 

is t-0 :run a �eries. However this is vezy difficrult. Key and Cofflfell 

5tate that epipby-seal separations are most frequeRt in the lower atd 

of the t,ibia, lower end of the radium and u�per end of the humeroua 

but notr-ing is aaid about the incidence. (55) 

Due to the faet thAt ·an of the epiphyaes have united by the 

twenty-fiftA year and that most of them have united before the age of 

twenty, epiphyseal ��-�ratio� praetieally does ooeur after twe�ty 

years of age and are very r�e after 15 years of age. (55) Most 
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cases occur between the ages of six and twelve a.t a time when the 

epiphyses are rather large and eniphyseal cartilage is relatively 

�oft,_ this beng th- ·eriod of active growth. (55). K�y a».d Conwell 

(55Q are of the opi:aicn that 19hea epiphyaeal separaticm does occur 

that growth disturba:A.c es are ra:re though these growth distu:rba.1t.ces 

may result in very se·-ious consequences and require operative treatment. 

It would seem to me if we car1 infer that the statistic· i:Jt the 

two surveys of high school athletics coveri.Jlg 60,000 partieiputs 

(48,49) are ap ,licable to junior high �chool student tht-n the il'lcidence 

of i.Jljury whicl might lead to permanent disability is very small. 

In the two series (48,49) the incidence of all injuries as compared 

to those J:'l,rticipatil.'l.g ran about 15-20 per cent. The i.--icidence 

of fracture of thos• .lljured was about tweD.ty percent. Out of 

,,

the total group this mounted to about three per ceat of those 

participating. As waf �· own earlier about eighty per cent of all 

of the injuries were from football. If this were applicable to 

all cases then we would expect that the inci:ence of fractureiin. 

oother sport• to run aroUJld one-half of one perceRt. This would

mean. that in aports other th�n.footb�11, if these figure lldieate 

a true trend, that fractures i• aports other than f ootba.11 occur once

per year for eacl two hUJ1.dred athletes and that five out of every 

two-hu::r,d,tea football ·players a fracture will occur iD. a season. I:n. 

about 2,000 fractures in three groups (48, 49, 51) iR lfhieh two groups 

were higk school age and the third were of an age range of thirteen 

to eighteen the most common fractures (about two-thirds to three 

quarters) were of the nose, fingers and hand, clavicle, ribs and 

lower leg, tibia ud/or fibula. It would :seem that here that th,

oily fractures of very great importace would be of the 

lower leg. These lower leg fractures had the 
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lowest illcidence of all of the fractures of thia grour.. All of 

this would indicate to me that the incid�nce of serioua i.Jljury is 

extremely low. The iI cidence of interna.l :i.Jljury was not reported 

in Kramer 1 s and Hfbbert 1 s (48,49) series of 60,000 cases though it 

ran a bout four percent in T,horndikes aeries (50) ill college. 

Dislocations ill the 60
1 
000 cases ran about four per cent of all of 

the injuries. This seems extremelv low when compared with the total 

number partieipati.Jlg. Alld. as i•dicated by Buraett lVhea he compared 

the i:aciaeace of injuries o¾ sruidlot football game ia Beaton to the 

_illjurie1 ill th� Bos to. Hir;h School System
., 

the 11mdlot game• ran much 

higher b;r evidence of the boy-1 missing school rutd be:illg seen at .e 

the a«i.mittir g room of a Bo1to:n hospital. He found th;t the number of 

injuriei sustained in orr;nized play contraated 

•ltarply with the number of :illjurie! received by tlte boy• wllo played

o• tile street, in vacc-nt lots a11.d backyards, in. parka an.d other 

similar places. He fomul th.at these boys wh.e:n njurid. were usually 

Ullable to receive medical care on the spot aad as a reault fo\11\d 

aid at the nearest hofpital. Aecordi.Jlg to the records(l) the 

:iJlcid.e•ce Dt5se 1llarp� in early September until early December. 

It was eu1tomary to t!'eat from twel'lty-fi-ve to fifty players 

iA the accident ward of the Bosto• City Hospital for football 

iJ juries alone i.Jl thi� perioe.. OJt Moad.ay moraug d.uri.Jte::- this 

period. an average of thirty-five to fifty player• were treated 

in the outpatient dt""partmst. Altbouglt a great m:my had no fractures, 

a number needed X-ray examha.tions to rule it out. The Headmaster of 

a Boatoa High School states (1) that he was consta•tly having 

absente•s on Moaday morai�g•oor receiving request• from 

boys for permission to go to their phyaicius. Or more often, 

they wanted to go to a iospital to seek relief from iajuries incurred 
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over the weekend partjcularly on Sundaya. H� ad�ed that these boy-• 

played in scrub amesand were :not connected with any orga•ized 

group. 

A Poston coach(:) said, "We had •o injuries duri.Jlg the season 

exeept for a few mu!cle bruises and according to the report of our 

truant officer, no merroer of the ■quad was abaent from school on accoW'l.t 

of u.y i.Ytjur;r received from football. We did, h01fever, have seven. 

fractures �n:d dislocations from boys playing sudlot 

or backyard football. These boys, however, were not members of the 

high aeilool squad." This indicates no statistieal evidemce 

of the i.Jljurjes ill.curred in s••dlot play but it does expreu the 

op.in io• tnat it is more common i.Jt suc!t activities than i1' 

organized. sport. 

After revielfillg _�hese figures I would have to conclude that 

the incideaee of i.Jljury in sandlot games is higher tha• that of 

orga.•ized athletics. The i.ncidoce of' serious i.Jtjury is extremely 

low in the orguized. sport programs reviewed u.d those i.Jtjuriea 

which resulted ill penua.ne•t disability were very rare. From 

theae fie-urea it w asapppareat tllat the incidence of serious in.jury 

even in football wa� very 101f though four times aa great 

as tbe rest of the aporta. Thia is certa:i:Aly no indication 

of wh::.t might happe• if our juaior high school children. were 

allowed to participate ilt athletics but it gives us some 

medic:al basis for fonnulati.Ag an opillion as to the advisability 

of aueh activity. 
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Evilence is presented. that exereise, no matter how severe, 
. 

. 

�ausea •o harm to the heart uai.mpairea by concenittl iefecta or 

org&11.ic disease. Re}orts, though not i.JI. complete agreement, 

suggest that chroaic exercise results in alight cardiac hypertroph;y". 

Most sources believe that this is absolutely of no co•seque11.ce a•d is 

a normal physiologic resno•se which may aid the organism. 

Observatio•s of reapiratio•, pulse aad blood pressure 

revealed that ·the �xercisi�g ehild did not respOlld much differently 

'than the adult. Nor did the small deviatio�• i.Jl the respOll.�e to 

exercise reveal uyt1in.g which eould be considered sipi.ficnt. 

Some etudies showed. that the yo'\lJlgster who had not reached. puberty was 

better able to tolerate �trenuous exercise than the o•e who 

had passed puberty taouga endurance i.Jlereased with age. 

Studies reveal that the compensatory mechanisms of iJlcreased 

blood pressure, rapi,1 pulse, increa5ea. rate a•d a.epth a£,·reapiration .,

etc.remained i• acti0n long r in youtA just as tAey do in. the 

1.lll.trained adult. In youta these compensatory mechanisms subside 

after exercise more quickly after training. Ho-,;ever some cha•gea 

were noted. which could have beea directly attributed to youth thouch 

they were of io coKsequence. The eviae•ce preaenililsuggeated that all 

of the maifestationa of exercise are comp�asatoey in nature, 

thattneir duration wa� a fUl'tction of the orea:aism• ability to return 

to a homeostatic state and probably of JlO sign.ificaaee other t haa as 

a measure of tlle ability of the organism to retun 

to homeo1ta1is. 

Review of the incide1ceof i.ajury ill athletics revealed an 

acidence 0£ about twe�ty percent of all of those participating. 



About eighty per c nt of the tota.l :i:ftjuries were foUJad to be the result 

of football. M:i11t of the in.juries u all sports were mi11.or 

i•Juries. Major iajm-iea which were defi1ted a! f raetures, 

dislocations or illteraal in.juries �ontributed a very small percentage 

of the 

total :a umber of i:Ajul"ies. The fracture was the mo�t common 

injury ill this group. It was about eicht times as freque•t aa the 

aialocation in the �tatistic� reviewed. Very few ruptured aplee••, 

co11tused kicmeys and dmilar im.ternal njuries were reporteti. Fractures 

were seen i: about three per ce!lt of all of th.oae participating il'l 

two :tud.ies covern
"' 

about 60,000 athlete3. Complieations with t� se 

fractures were rare. 

Some of the ef fe �ts of exercise aad athletics upon. the pre

hi&h school child hav,, been co·aaidered. Some have been observed 

and other have been inferred. b. rrry opiAion I ea.n :::ee no 

contraindieatio� for athleties in aormal children from tlae aspect, 

co�sidered. It is true that a few would be in.j ured. However some 

would beumjured at the same period of time if the;y were not 
1\..0,..-. .... , 

allowed to participat ill athletic•. I bel�e that if Mchild 

desires to particirat in sport. that no medical contraindication to 

u:alimited partieipttion exists.� 
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