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The_Training Stresses_for_Children_and Youna Feople
Diana Birch September 1937

This article ic a shortensd version of a rarer given at the Society of Fublic Health's Sport's Medicine
Conference in Manchezter Univercity September 1933,

When 1 was first acked to talk about
children in sport 1 krew that very Tittls had bsean
written about zports medicing ard children, but it
was only when b actually set out to research thiz
raper that I realized what an almost total oap
there is in the literature. [t thue became obvious
that 1 needed to pull together some of the
information that we da have from the fields of
raediatrics, developmental medicine and sports
medicine and to provide some 'food for thouaht' as
to how we should be tackling the arowira problen
of early trainina.

The child can be involved in & wids
zpectrum of sporting activities ranging from
ztraightforward rlay
FLAY-> INFORMAL - >OPGANTSED - 2 COMFET [ TIVE - TPAINING

GAMES SPORT SFORT
and thase can be in & variety of chvirormants
thard concrete playaround. swimmina poul water
eto) each pozing particular tasks and ztrainz on
thee daveloping body.

It ic important to remsmber that the
child'g body ig & developing body - the cfte I is
ot Just @ emaller version of the adult. The bedy
proportions are different producing enginesritg
avd mechanical differences; morzover these
rroportions are changing ..

When speaking of children in sport we must
therefore consider the following: -

AGE - BONE AGE - EFIPHYSEAL FIISION

GROWTH - SIZE - WEIGHT - HEIGHT - FROPDRTIONS
DEVELOPMENT - NEURCLOGICAL - COORDINATION
HMATURITY - HORMONAL - PURERTY

FSYCHOLOGICAL - MOTIVATION - INDEPENDANCE

In terms of age, bore a32 it mora relevant
thar chronological age cince not only does this
indicate the state of fusion of =piphyzes and thus
the vulnerability ef joints and bones to
particular types of injury, but bone age aives us
a better yardstick for developmenta) stazez. For
instance a female gymnazt aged 14 with no periods
night raise the question of delayed puberty due to
ovartraining and weight loss, however if we knew
her bone age was only 12 thic would be in favour
of a constitutional later development.

S

Gererally speaking young peorle are
involved in a variety of sporting activities so
the particular stresses of one type of training
will not be disproportionate. The following list %
of presentations of a schoolboy in a schoo) year
clearly illustrate this diversity.

CONJUNCTIVITIS - SWIMMING POOL
GRAZED KNEE - SKATEBOIARD ING
BLACK EYE - RUGBY

CUT CHIN - DIVING

HEAD INJURY - CYCLING

ASTHMA - CROSS COUNTRY RUN

Children who specifically train for one
srort are thus placed in an artificial zituation
when possibly one aroup of muscles or one type of
movement i3 exaagerated. Thus normal deveicpmental
ratternz can be altered.

A great exporent of thiz theory was
Izadora Duncan who believed that the formal
training of clazcical Ballet stunted rormal femate
developmznt by not allowing freedom of movemznt of
the bust arnd pelvis. Lenin invited Isadora to
teach in Moscow after the revolution to bring a
rew style of traiming to Fuszia. A alance at
Izadora teaching her airlz in their teens chows
how far removed they wers from the flat chested
anorexice that we have grown accustomed to zee on
the ballet staqe.

Growth_and_Fower

Tarwer ‘e research into childhood arowth patterns
clearly revealed the variation in arowth velocity
and the differing timimg of the peak height
velocity for girls and boyz. Girls entar their
reriod of peak height velocity juzt before
merarche and are thuc more or less fully grown
tefore they can reproduce. Boys peak later. During
this period of very rapid growth, the body has a
very high rutritional requirement which will
obviously be magnified if that growing adolescant
is involved in training. This is a time for care,
not only with regarde to nutrition, but alse with
reqard to changing body proportions and limb
lengths producing the gawky teenager whose
coordination may not be perfect until he learns to
adjust o his new size. Dbviously girls in
training will also have to face the differences
caused by menstruation, possible prementrual
tenzion and training causing irreaular periods.

How doez the growing body cope with exercise?
The cardiac output at submaximal excercise of an
11-13 year old boy is 1-2 litres per minute less
than that for a youra adult man (Erikeson 1972).
The maximal heart rate decreases with age peaking
at about 230 beats per minute at 5-10 years of
age. ( Actrand & Christensen 1964) . It should be
remenbered that the resting heart rate also



z22 with ade from the 148 beats per minute
viewbors baby. Maximum oxyaen uptaks also

azez with a2 peaking at about 10 years for
and about 15 years for baeys.

"Athletes hzart’ has been demonztrated in young
rrepbertal male swimmers (Rowland 1937) with
tower resting heart rates and echegraphic findinas
conziztent with chronic left ventricular volumz
overload. Faediatriciane need to be aware of this
condition in order to avoid misdiagnosing dizease.
The EiG findings are of cource roreal. The heart

- obviously funmctionally entarged - do we
cider this normal? In a cimilar vein,
fowtminary findings have shown that the stress
induzed blood pressure ricec caused by rurming in
very young children 3-4yeare old are predictive of
tyoertension in adult life (Salliz et al 1989

Marimal izometric strength also varies with agz
{Azm. The number of fitres in a muscle aroup
iz probably sstablished at 4-5 monthe of foztal
Tife MacCallum 189%; Gallinck 1981 althoush the
thichizrs of the fibrez chamass from 1-10u in
ife to 2-20 u at birth and 10-100u in
n1svth""d {Lockhart 1973)

Growth in lenath of the fibre is acheived by an
incrzaze in the number of sarcomeres which are
added on to the end of the fitres, irdividual
omeres stay the same lerath. Growth in area is
complizhed by loraditudinal splitrting of the
weofibrilzs when they reach a critical size o that
an incresse in the number of myofibrils
pink §970) Muzcte fibre differentiation

zo1:oat aestation ard ic probably
complete by ome yaar (Colling and Saltin 1330).

The tazeline ratio between slow type 1 fibrez and
‘a3t type 11 fibres is genetic but habitual use ie
trainina , changes anhd establichez the final
ratio. Thus the fibre type dizstribution and
whtraztructure of skeletal muscle ic no different
in g & year old than in an adult (Bell et al 1930}

20 weeks

HEURGLOGICAL CONSIDERATIONS - As the child's
misoular system arows and develeps, o the
reuroloaical apparatus undergoes maturation and
dzvelopment. Proprioceptive patterns are
zztabliched co that at first the child can acheive

imele taske such as keeping the trunk upright and

ready and later can perform precice complex
movements such as the gymast balancing on a bar.
“rordination and patterns of movement are laid
dJown. For example, the rew born baby will exhibit
& wall reflex but as this is lesi, it will be
rzarly a year before the child will learn to walk
z3atn. Thiz may seem to be statina the obvious but
ths concerts are relevant to training for sport.
voura children are perhaps easier to train than

“tizoin come agility movements, their bodies
ztill receptive to learning new patterns of
wtit, however no amoumt of training will allow
& child to perform & feat that his neurolozical

csystem ic not ready for

TRAINING IMPLICATIONS

I have briefly mentiored the nutritional reeds of
the adolescent. When considering training nesds
and rutrition it is important to remember certain
bazic facts.

{. A developing child has about twice the
calorific needs of tha adult - 120 calories per
kilo at on2 year, R0 cals per kilo at 12 years |
adult level 40) .

2. The protein needs of a normal wnathiztic 12
year old are double these of ar adult (2 gm per
kilo per day

3. The child's bedy has a areater fluid
requirement - 150 mls par kilo at I year; 70 mls
per kilo per day at 12 years and 50 mls per kilo
for ar adult.

Thie not only will children nesd adequate
rstrition during training, they will also deplets
their body fluids auicker in heat or prolenged
exercise. Also gatting children to 'sweat off”
weioht gaine for competitions such as ludo for
instance can be more dangerous than for an adult
player.

__________________ - Psychological issues in
tvalrnr:; not only ;rovide motivation for sport,
they aleo provide the major source of training
strecses for children and teeragerz who can find
themealves doira it all for mum or dad or the

teacher. Farental overinvestment in their children
doing w21l can result in tremendous Frezsure. The
coach wanting to win too much ard forgetting the
welfare of hic proteaes.

Farents can be linked in a cymbiozis - an
inability to cee their child az an individual but
only as an extonsion of their self. Thus the
parentz are acheiving their own ends through their
effspring.

1e compztition good for an irdividual? What
happens to the self esteem of a yourg person who
never wing, who traine hard and cannot zaticfy his
dad?

How many young athletes never reach the adu\t
circuit due to the "BURN OUT” caused by being
pushed too herd to early and losing the enjoyment
of the game and the meaning of play?
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SEOETS_MEDICINE
HEALTH AND ESERCISE, LIASON BETWEEN_THE SCHOOL DOCTOR_AND THE FE_STAFFE

Traditiornally the Fe ztaff have besn azsociated with the
=ctool doctor im many educational establishmentzs - uanfortunately this
Jiazorn has mot xlways been a bappy one - particularly for the =chool
ki tdren. The memory from my s=chool dave, whickh I am zure 12 not
urigue,. was of a rather besfy "hocky sticks' type of woman who made
you wundreszs in a cold room in front of a shrivellsed old femals doctor
who probably trairmed with Elizabeth Garrett Anderson. The tale told to
may ar mahast firzt year was that thizs old hag wanted to se=e your

breaszts and poke yvou in =trarae places - you had to be careful what
you said to her - if you admitted you had period paitiz. you wers

likely to 9=t =ent or & cross country run; if yvouw didrm't have pariods
at all then you felt a failure, you were an underdeveloped freak and
it vou started early that caused whispered cornversationz which vouw
under=tood Tittle of.

I cliearly rememnter being asked at 11 yearz of agse if I kad periods and
being & studious 2irl from a family where such thirmas wers not
Aizcuszed, I naturally thouaht that the FE tescher was referring to
lew=zorms o I =aid “Yesz., I've had five periods today!”

It iz mot much easiezr for the beyg - being marched by an e
S it mador who fanc Fimself 1eadﬁhg the cadet force - into a
i o room whers zome zemi retired GF o arases vour scorotum and
i aamo=zes undescanded testicles - tecause the poor devils have lsapt

imte the cover of the imouinal canal to escape from the cold and the
azsadlt to their digamity. A sad examelie w & deprzzsed youwrna man of
1% who had opted cut of oel. had mo friendzs ard waz iszolating
Fimzelf at bome - why? Fe evertually toid me that i1t was because be
waz et like ocitkher tovs - he was unmarly and could mever have chitldeen
~ the doctor had told him - be thouaht he bad no baliz!l - he did not
dare to show anyore his body, he would riot allow daztorzs to
wamiree bim. I made & bet with Rim that he was mot =o differsnt from
amyorve &lze and that if he let me look, I promized to ast zome help
for him. Wher I szamived Rin be waz perfectly normal with twe
descerchad testic atrd riormal developmert - we were able to joke that
Father than beirg impotent - I did rnot wart kiim kesping me too buzy by
fatbering too many babisz in the district!

So, these are the horror stories, those examples of bad
practice which we bope are confined to the pazt. However tales of thisz
mature have coloured the pupils view of the school doctor / Fe staff
combiration.

Lzt me start aqain. Health and exercize, the perfect liason of
FE and doctor. Ferharpz our moderm generation of teenagers atre able to
—ollate the two more eazily tharn their parents did? Haz a aeneration
brouahtt up on asrobics, @cod morming Lizzie on TV am and Jarns Fonda
workouts coms to realise the value of exercize? Unfortunately the
ztatizticz that are emerging from surveyzs and inmformation from schools
would indicate the oprpozite. The Youthscarm survey by Frofessor
Butler'=s team fourd that the majority of teenagerz spent their leisure
time =ittirng on their back sidesz watching televizion and videoz. While
doirg =0 they tend to eat junk foods ard crizpsz zo poor mutrition and
obezity are Jjust arournd the corrmer.

How car the doctor and aym teacher work together to promote a

-paae 1-




03
i
z
-
ey
x|
gl
Q
<
-
o
[ng
14
]
-+
]
]
o
i
H
=]
b
i

Fealthier vouth? Eoth have experti
berefit to the yvourg. School meals
wowadays - in ore zochool I khow t 2t meal was a sandwich and chips
svery day of the week! Tesenagsrs on poor dists carmot be expected to
=11 in phyzical excercize. Distary counzelling. aivenm in am
captable way would be vary wseful. The health message nesds to be
0ld® to the youra in the riaht way. So often teeraasrs can equate
tezalthiress with beirg told NOT TO -~ don't zmoke. dom't drink, dorn‘t
i

have =

The way im iz to go for the pozitive side. A very disruptive
arour of tesragers in an intermediate treatment certre respomded to

advice on body buildirma. 1 azked them what they would like to talk

abiowt. They started with the usual doctor baitinag - tryima to zhock
and wanted to talk about a body builder on ztercidz who bad vizZiouwzsly

murderaed a proztitute. So we talked about that and what stercidz do to
your body and what yvou can do to have a =trona attractive body without
kz they were weigking and

rasorting to drugs - within a few wes

meazuring each other, testing their syesight. checking sach other 'z
digets and devisira sszercise programmez to aid strerath, supplienszz and
=tamina - if rothing elze the fitnesz of the averaas South Lomdor

muImEr waz ceritsinly inproved that term!

Thee =choel doctor can therefors cooperate with the FE staff om
the aspects of fitrness to perform sporting activities. Another
important =ide whichk is aften foraotten, iz the doctor's part ie
advizsirng tregarding the type of ~Cise to be recommerded for a puapil.
So often children becems discourased by beira unable to petrform, by
fezling they are letting the =ide down armd rather thao tezirma able to
=witch to & zporting activity which they are better zuited to, they
ar= forced to comtinue, become games leszon refusers, arse turmed off
ort for the rezt of their lives ard zometimes actually truant from
zchool because they canmot stand gamesz and carrot be " let off' witkout
a madical note

Thiz i the dector shouwld provide & uzeful rnote - mot
the uzual ~ " Jlame 1ould b excuszed Games for two weeks becauze of
Funa” bt U dame i an asthmatic boy who will rot be able to take

Fart i rumrning activities, particularly im cold weather. He skhould be
able to parform more static ewxercize indoorz arnd would find EWimmitg
or trampoline work bhereficial”

Thus exercize cam be used in & positive way - wehat carn the
child de? rmot what carn't he do. A teeraser with short stature may
firnd sprinting more difficult - hiz leas are shorter, zo if he wamts
to run perkhaps he should go for Jong diztance erdurancs type running.
A =low rurrer will be at a dizadvantaas in hockey or football fisld -

20 lat him be the goalkesper. If & child iz & keer swimmsr but hRates
diving don't make them dive in or vou will put them off swimmima too
~ theze are &ll obvious poirts but reverthelsss important - it does
rot take a doctor to make such obzervastionz but the school doctors
Frovouncenents carry conviction and by discussing thiese matters with
FE staff the childrem can be saved a lot of misery. However the doctor
carmot =xpect to contribute usefully by remaining inthe ivory towsr of
the medical room - he or she must walk around the school, watch the
activitiez, see the games leszoms it proaress. Watch the typez of
movemerits .

Growth and development iz arother important field for
discugzion. Youra aymhaztes and ballet pupilzs are often caught in the
trap of havimg ntheir favourite sport prejudicing their deve lopment,
delaying their menarche and brirging them to the verge of amorexia.
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snpathetic way.

2 with parentz and staff im oan

What of the other zide? How car the PE teacker help
doctor. Obviously the PE staff e the ol ldrern with few o
o st timez and thiz can be a acod opportunity to piclk out
Frobiens which can be reported to the doctor. Bruizez and s =
2l4Ee are 1mEortant of course, but psrhapz even more so the ki
Wwitl mot undrezs - what is that Riding?® ratiber than aet imto
thiz showld e lored by doctor.

Szotiosiz cam be picked up if the PE teacker obzerves the
chii tdren touching their to » dncoordination and urdoe = s =
moven=rt may warrant medi
gamez Tor ssamele mny
obvzz ity or arore

Z 1ot
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1 advice. Hand eye incoordination im ball
1 vizual iaht loss or i
o b rotad.

Firnaily a word about two other itenz which may prove
worthwbi te to discuss - the Feychologizal zide of =port refus
mettioned - bBut also we muzt ot forget the competitive azpec
sRort whii ok 2 b very damagir to the child who deoes rot =u

o lomical izsuwes iR training rnot omlv provide mativation
sEport, they ovide the major =our of traimirng stres
chi Tdren aed who carn find themnzelves doirnn 1t &1l for mum or
dJad or the te Faremtal overinvestmamt in their chi lderen doing
well carn rese i tremendous Frezzure. The Coach wantira to wim too
muct ard forostting the welfare of b Froteaes

Fa = an inabi Tit
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Thr ovak
Wit
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car be Yimked im s syobiosi
an irmdividual but omly @z oan
eiving thetr own
Feod for an indivi
FErsorn who rever

1
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themse Tvas,
- Dooaziornalliy o putab s aroups f
their bind of Martial art in zchools) & rece
thizs placed arsat EEYE ical pressurse onm participants armd Couwid bee
emely damaaira. The school doctor must be awar ot theza

=EEEE them and advize

L &
waz Fate

tivities beirg inmtroduced irmto =chools and &
staff azcordinaly.,




MARATHON TRAINING AND ITALIAN PASTA

Diana Birch

I have two treasures bought at the 'Little Italy' annual fair
in Clerkenwell - my car sticker '"Mafia staff car - keepa the hands
off" and my Tee shirt sporting the slogan "Pasta Power" which I wear
for Judo fights. Many a true word is spoken in jest, as they say.
Nowadays the 'Spaghetti house' chain hosts a special pasta binge
(Spaghettata) the evening before the London Marathon!

'Why?', you might ask - As an Italian I would be tempted to
reply 'why not?' but there are indeed scientific reasons why a British
marathon cannot be won on fish and chips! Carbohydrates provide over
10% higher energy yield than dietary fat and are the preferred
endurance training energy store - except for in migrating birds and
salmon where weight is at a premium - however we are not racing
carrier pidgeons!

During exercise muscle energy can be supplied by ATP breakdown
or glycogenolysis. In high energy short duration exercise (under one
minute) power bursts are produced by ATP whereas in longer duration
exercise (over ten minutes) the energy source is mainly
glycogenolysis. The mid-range provides a shifing spectrum between the
two extremes.

The Marathon is the endurance exercise par excellence. A
marathon runner burns off 15 kcals per minute or 2,800 kcals during
the race, equivalent to 500gms of carbohydrate. In contrast the energy
demand at maximal exercise for a sprinter exceeds 50 kcals per minute.
All the available ATP will maintain this energy demand for one second
and phosphocreatine by regenerating ATP will yield another few
seconds, thus maximal effort cannot be maintained for the ten seconds
of the 100 metres dash. The last seconds are fueled by anaerobic
glycogen breakdown generating lactate and thus limiting the length of
exercise time.

The last thing that a marathon runner wants is a lactate build
up. Hence speed is avoided in the early stages of the race. A slow
build up of pace allows aerobic glycogenolysis to switch into gear
thus providing a steady long term energy burn.
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So far so good - runners will be going well until perhaps 18 -
20 miles when they ‘'hit the wall' - energy levels fall - they cannot
go on. This 'wall' corresponds to depletion of muscle glycogen.
Measures such as correct hydration, sips of water and perhaps fructose
drinks during the race help to stave off the 'wall'; glucose
supplements before racing tend to produce an insulin response and thus
lower available blood sugar; pre excercise meals help; but the most
effective measure is to ensure maximal muscle glycogen storage before
the race by carbohydrate loading.

Dietary enhancement of marathon performance was recorded in
Greece as early as the fifth century BC but the first attempts at
carbohydrate loading were in 1939 by Christensen. He developed a two
phase regime for the week before the race. In the first three days
(depletion phase) a low carbohydrate, high fat and protein diet was
taken and the athlete exercised to deplete muscle glycogen. Thus
glycogen synthetase was stimulated. The second phase was four days of
high carbohydrate loading ending with a meal four hours prior to the
event. These athletes on a high carbohydrate diet could exercise for
three times the duration of athletes with a high fat diet as their
energy source. ) )

The disadvantage was that the depletion phase produced
irritable unhappy athletes who could not train. Sherman modified this
in 1981 by doing away with the depletion phase and substituting a rest
period - this seems to work as well and forms the basis of Marathon
diets today. So whether it be Spaghetti, fusilli, penne, linguini or
lasagne - happy running and "Buon Appetito!"
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