Physical education and sport through the centuries www.fiep-serbia.net
2019, 6(1), 47-54
ISSN 2466-5118

% scC | en d o) Original research article DOI: 10.2478/spes-2019-0005

RESISTANCE TRAINING FOR CHILDREN AND
ADOLESCENTS: FROM A PHYSIOLOGICAL BASIS
TO PRACTICAL APPLICATIONS

Dragan Radovanovi¢!

1Faculty of Sport and Physical Education, University of Ni§, Serbia

UDK 796.015.54:612-053.5
796.015.54:612-053.6

SUMMARY

Resistance training for children and adolescents, programmed according to
individual needs and abilities and adequately implemented, is recommended by
leading professional associations in the field of sports medicine, sport sciences and
pediatrics. The most commonly used loads during training, with the aim of
developing strength and power, are free weights and resistance exercise equipment
that can be of standard sizes, but also specially designed for younger age groups,
body weight exercises, and exercises with medicine balls and elastic bands. In
addition to the positive influence on muscle strength and endurance, as well as a
potential increase in the performance of certain motor tasks, regular resistance
training can also result in improving body composition, increasing bone mineral
density, improvement of cardio-respiratory endurance, as well as have a positive
impact on the psycho-social status of children and adolescents. Due to the lack of
clear evidence to suggest muscle hypertrophy in children, an increase in muscle
strength is mainly attributed to neurological adaptations, including improved
coordination, speed and the number of activated motor units. In designing a
resistance training program for children and adolescents, one should respect the
basic principles of training, pertaining to adults as well, but it must be borne in
mind that neither children nor adolescents are "little adults”, and that one should
not simply copy the training of adults or athletes.
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Regular and clear instructions with constant supervision in resistance training
for children and adolescents can have a positive impact on overall health, and can
lead to the creation of positive habit acquisition to regularly perform training, and a
healthy lifestyle. Current results and findings obtained from well-organized and
monitored investigations, on a sample of children or adolescents, indicated a very
low risk of injury when one meets all the training recommendations for a particular
age group.
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INTRODUCTION

It is logical to expect that weight training will help young athletes to
achieve better results and that, thanks to their strength and power, they will gain
a certain advantage over their peers. Improved success in performing certain
motor tasks after weight training was noted in numerous studies whose samples
of participants included young athletes. However, progress in muscle force and
power will not always and inevitably lead an improvement in the performance of
the desired motor tasks (Ignjatovic, Markovic, & Radovanovic, 2012). In order to
realize a desired goal, that is, to achieve the successful performance of a motor
task, training meant to develop force and power should adhere to the principle of
specificity, that is, include precisely those movements and means of muscle
contraction which are most similar to those generated when performing the
desired motor task (Radovanovi¢ & Ignjatovi¢, 2013).

PHYSIOLOGICAL ADAPTATIONS FOR WEIGHT TRAINING

A properly designed weight training program for adults, in addition to
developing muscle force, power, and endurance, usually leads to morphological
adaptations to muscle hypertrophy and changes in the composition of muscle
fibers. However, unlike in the case of adults, these adaptations cannot always be
expected to the same extent among children and adolescents. Even though weight
training among the young has proven itself to be effective in increasing muscle
force and power, these increases did not accompany an increase in muscle mass to
the same extent. Possible small increases in muscle mass are very difficult to
measure precisely, especially among children. Due to a lack of strong and clear
evidence which would indicate muscle hypertrophy among children, the increase
in muscle force and power is mostly attributed to neurological adaptations.
Neurological adaptations include improved coordination, speed, and the number
of activated motor units (Radovanovi¢ & Ignjatovi¢, 2013). These neurological
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adaptations are very rarely measured directly, but are frequently ascribed to
cases when an increase in force and power is significantly greater than any
morphological changes. Research which has attempted to directly measure
neurological adaptations following weight training among young participants, by
using modern electromyographic techniques, has recorded an increase in
neuromuscular activity, but these increases were smaller compared to the
increases in force and power (Faigenbaum, Lloyd, & Myer, 2013).

ACCOMPANYING POSITIVE EFFECTS OF WEIGHT TRAINING

In addition to the positive effects on muscle force, power and endurance, as
well as the potential increase in the successful performance of certain motor tasks,
regular weight training could also influence some other aspects of an individual’s
health status. Primarily, regular weight training can result in an improvement in
body composition, increase bone mineral density, improve cardio-respiratory
status, as well as influence an individual’s psychological state. One of the most
obvious benefits of weight training is the improvement in body composition, that
is, a reduction in the percentage of body fat. Training has a positive effect on body
composition by increasing energy consumption during exercise, but partly during
recovery as well. This kind of influence is most noticeable among obese children
and adolescents following weight training, as well as children with long-term
chronic conditions (Smith, Eather, Morgan, Plotnikoff, Faigenbaum, & Lubans,
2014). The positive influence on bodily composition, body mass, level of fat in the
blood, sensitivity to insulin, as well as blood pressure, can have an indirectly
positive effect on the cardio-respiratory system. However, all these positive
influences have not yet satisfactorily been confirmed on samples of healthy young
athletes, even though current findings indicate the positive effects on the
cardiorespiratory system. In the research carried out by Ignjatovic, Radovanovic,
Stankovic, Markovic, & Kocic (2011) which included active young athletes
involved in active training, weight training had a positive effect on numerous
parameters of muscle force and power, while it had no statistically significant
influence on the parameters of cardiorespiratory endurance. Weight training can
have positive effects on bone growth and mineralization, as well as lead to a
decrease in the risk of fractures caused by osteoporosis. However, there is need
for further research which could, with more precision, determine optimum load
during weight training with the aim of achieving a positive effect on bone
structure. The positive sides of weight training that should be emphasized is also
the effect it has on psychological aspects. It was determined that the level of
socialization and mental discipline among young individuals taking part in
organized weight training at a level similar to that of their peers who are involved
in collective sports activities (Radovanovi¢, 2017).
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POTENTIAL RISKS DURING WEIGHT TRAINING

Weight training like most other physical activities carries with it a certain
risk of injury. Still, this risk is not greater than the risk involved in other sports or
recreational activities in which children regularly participate (Radovanovi¢ &
Ignjatovi¢, 2015). Sprains, strains and fractures have been noted, but not the
conditions under which they occurred, and which could have led to injury. These
injuries are not common, and it is assumed that they could to a great extent be
prevented by using proper training techniques, avoiding excessive load and poor
and low-quality equipment. Of course, exercise in the presence and with the help
of a qualified adult would drastically reduce the possibility of injury. Current
knowledge from well-organized and monitored research including children or
adolescents indicates the very small possibility of injury if the training
recommendations for the given age group are adhered to (Lloyd, Faigenbaum, &
Stone, 2014).

DIFFERENT MODALITIES OF WEIGHT TRAINING

Usually, during weight training meant to develop force and power, free
weights are used along with exercise machines which could be of standard size,
but also specially designed for younger age groups. Quite often training programs
consist of exercises which rely on the exerciser’s own mass as load, exercises with
a medicine ball and expanders, or elastic bands (Ignjatovi¢, Stankovié,
Radovanovi¢, Markovi¢, & Cvecka, 2009). An increasing number of studies support
the use of plyometric training among children and young athletes. Plyometric
exercises use the suitability of the stretch-shortening cycle — SSC in the muscles
for developing explosive power. If plyometric exercises are carried out properly
with the appropriate dosing and a gradual increase in the load, there is no reason
not to include them in programs meant for young athletes, including children.
Lately, training programs which include exercises for the improvement of balance
and coordination have been gaining in popularity. The potential benefit of such
training is reflected in the decreased risk of injury. Also, another advantage of
training on unstable surfaces is that greater activation of the muscle fibers
without using greater load in weight training (Behringer, Vom Heede, Yue, &
Mestrer, 2010).

GUIDELINES FOR WEIGHT TRAINING PROGRAMS

Designing a weight training program for children and adolescents must
adhere to the same basic principles of training, as in the case of adults, but must
also not lose sight of the fact that children or adolescents are not “little adults”,
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and programs meant for adults or athletes cannot just be copied and used for
these age groups. Even in cases when children or young athletes manifest similar
or even greater muscle abilities than adults, we should bear in mind that they are
not yet fully anatomically, physiologically and psychologically mature. Through
proper and clear instructions with constant professional supervision, weight
training for the development of muscle force and power could have a positive
effect on the overall health status, and could lead to new positive habits toward
regular weight training, but also a healthy way of life (Radovanovi¢, 2017).

When implementing weight training for children and adolescents, the
following guidelines need to be adhered to (Radovanovi¢ & Ignjatovi¢, 2013):

e Prior to the beginning of organized forms of exercise, it is
necessary for the athlete to undergo a detailed physical
examination by a specialist of sports medicine in order to
determine whether there is a medical problem or musculoskeletal
disorder which could be worsened by training, but also determine
whether the child or young athlete is physically or psychologically
prepared for organized weight training.

e Prior to the beginning of the training program, the level of muscle
force and power should be determined, with the aim of designing
training volume and intensity, as well as the desired goals, in
accordance with the needs and abilities of young athletes.

e The guidelines and advice which refer to the exercise technique
must be clear and precise.

e Prior to the beginning of the training program, a professional,
familiar with all the specificities of training young athletes, should
be selected to monitor the sessions.

e The rules of behavior in the gym and the protocol for spotting
procedures must be followed to the letter.

e The conditions for exercise must be completely safe.

¢ In cases when maximum security is needed, the presence of adult
spotters is required.

e Young exercisers must be familiar with the positive effects of
weight training, as well as the possible risks. In addition, their
expectations of the effects of training must be realistic.

e Prior to every training session, adequate warm-up is required.

e The extent and intensity during training should be overcome by a
young athlete without exposure to extreme exertion.

e The volume and intensity of training should increase gradually in
accordance with the increase in muscle force and power.
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e The focus should be on training larger muscle groups, as well as
strengthening the abdominal and back musculature.

e The final part of the training session should consist of lower
intensity exercises or exercises meant to stretch the musculature.

e For optimum progress, an adequate diet and hydration is required,
along withe sufficient time to rest and recover (primarily a full
night’s sleep).

e The training program must not be boring and monotonous.
Constant changes, the introduction of new and more demanding
exercises will motivate young athletes who eagerly await every
new training session.

e Support and encouragement on the part of the parents and coaches
helps to create a more positive attitude toward training.
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TPEHHUHTI CA OIITEPEREILEM 3A IELLY U AAOJIECHEHTE:
o PU3NOJIOIIKNX OCHOBA A0 IIPAKTUYHE IIPUMEHE

CAXETAK

TpeHuHr ca ontepehemeM 3a Jelly U afioJieclieHTe NporpaMypaH y CKJIajy ca
WHJMBUAYaJHUM noTpe6amMa M MoryhHocTMMa, U aZleKBaTHO CIIpOBEJIEH,
npenopy4yeH je oJ cTpaHe BojAehux mnpodecruoHa/NHUX YApPYKema Y 06JacTu
CNOPTCKe MeJJULIMHe, HayKa 0 CIOpPTYy U NeAujaTpuje. Hajueurhe ce kao ontepeheme
NPUJIMKOM TPeHHUHTra 3a pPa3Boj CUJIe U CHare KOPUCTe TETOBU U CIIpaBe 3a Bexxbame
Koje MOTy 6UTH CTaHJAapAHUX AUMeH3Hja, aJli U Cleljdja/lHO Au3ajHupaHe 3a MJ1ahe
y3pacTe, Bexbe TOKOM KOjUX Ce KOPDUCTHM COINCTBEHa Maca Bex6aya Kao
onTepeheme, Te Bexbe ca MeUIIMHKaMa U eJlacCTUYHUM TpakaMa. [lopes moBehamwa
MulIMhHe cule, cHare W W3ApX/BUBOCTH, Kao W MOTeHLHUjaJHOr mnoBehamwa
YCIIeIIHOCTH HU3Bohema ojpeheHHX MOTOPHUYKMX 3ajaTaka, pefloBaH TPEHHUHT ca
ontepehemeM MOe pe3y/ITOBATH MOOOJbLIAEM TeJECHOT cacTaBa, noBehaHoOM
MUHepaJTHOM TYCTUHOM KOCTH]y, nosehamweM KapAHOpecnupaTopHe
U3/ P>XK/bUBOCTH, KaO M NMO3UTUBHUM YTHIL@jeM Ha ICUXOCOLHUjaJHU CTATyC Jelle U
ajiosiecrieHarTa. 300T HeJO0CTaTKa jaCHUX Ji0Ka3a KOju OM yKasuBaJu Ha MULIMhHY
xuneptpodujy kKox pene, noehawa MuumMhHe cuje M CHare ce YTrJAaBHOM
NPHUIKCYjy HEYPOJIOLIKUM afialTalyjaMa, Koje YK/by4yjy noBehaHu 6poj, 6p3uHY U
KOOpJAMHALMjy aKTUBUPAaHUX MOTOPHHUX jeauHuLA. [Ipu cacTaB/bamby nporpama
TpeHHHra ca ontepehemeM 3a Jely U afiojieclieHTe Tpeba MOIITOBATH OCHOBHE
NpPUHLIKIIE TPEHUHTa, Kao 3a ojpacie ocobe, ai ce IPU TOMe Mopa UMaTH Ha yMy
Ja Jelia MJM ajoJIeCLleHTH HHUCY ,Mald JbyAU‘ U He CMe ce jeJJHOCTaBHO
IpeKonMpaTH TPEHHUHT 3a opacjie ocobe WU cropTUcTe. [[paBUIHUM U jaCHUM
MHCTPYKIMjaMa, y3 CTaJHU CTPYYHU HAZ30p, TPEHUHT ca onTepehemeM 3a Jely U
aJloJiecLieHTe MOXKe UMaTH MO3WTHUBAH YTHIAj Ha [[eJIOKYITHO 3/IpaBCTBEHO CTAakbe U
JIOBECTH [JI0 CTBapama NO3UTHBHUX HAaBHKA ITpeMa PeZJOBHOM TPEHUHTY U 3/[paBOM
HayuHy >KuMBOTa. TpeHyTHa ca3Hawa M3 JA00OpPO OpraHU30BaHUX W mNpaheHUxX
HUCTpakKMBaka Ha Y30pKy Jielle WJIM ajjoJieclieHaTa yKa3dyjy Ha BeoMa Maiy
MoryhHOCT mnoBpehuBamka TOKOM TpeHUHra ca ontepehemeM, YKOJIUKO ce
HCTIOLITYjy CBe MpenopyKe 3a AaTH y3pacT.

K/byuHe peuM: TpeHUHT ca onTpeheweM, MUIIMNHA CHAra, Aelia ¥ a/I0JIeCIeHTH.
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TPEHUPOBKHU C OTATOIIEHUEM /1 IETEA U
INOJAPOCTKOB: OT ®U3HNOJIOTUU K IIPAKTUKE

AHHOTALUA

TpPEeHUPOBKH C OTSATOLEHWEM [JIl JleTell U MOAPOCTKOB, pa3paboTaHHbIE C
Y4EeTOM HYXJ W CHOCOGHOCTEH KakJOro W aJleKBaTHOTO WX MpPHUMEHEeHHs
pPEKOMeH/I0BaHbl BeAYLIMMH NPOGECCHOHANbHBIMH accolMalUAMH B 06J1acTH
CIOPTHUBHOW MeJUIMHBI, HAYK O CIOpPTe W NeAuaTpuei. B kavecTBe rpysa aus
pa3BUTHsI BBIHOCJIMBOCTH W CHJbI BO BpeMs OHU3UYECKUX TPEHUPOBOK
HCIOJIb3YIOTCS CBOOOJHBIE Beca (WITAaHTM W TaHTENH) U 06GOPYJOBaHHE, KakK
CTaH/AAPTHBIX Pa3MepOB, TaK U CIelHaJbHO pa3paboTaHHOE JJis NpeJCTaBUTeNel
MJIa/ILIero BO3pacTa, NpeJHA3HAYeHHOe /Il yNpPaXHEHUH C CONpPOTHBJIEHHEM,
yIpaXKHeHUH JJ1s IepeHO0ca TSHKECTH TeJla, YIIPaXKHEHHUS ¢ MEAULIMHCKUMU MsT9YaMU
W 3JIACTUYHBIMM JIeHTaMH. [IOMHMO TOro, 4YTO perysspHas TpPEHHUPOBKa C
OTSATOLIEHUEM IIOJIOXKUTEBHO BJIMSET HA MBILIEYHYIO CUJIY U BbIHOCJIMBOCTD, OHA
TaKXe YBEJWYMBAET IOTEHIMa] BBINOJHEHUS ONpeJeJEeHHbIX JABUraTEIbHBIX
3aZlay, NPUBOAMUT K YJIYYLIEHUIO MacChl TeJa, YBEJIUYUBAET MHUHEPAJIbHYIO
IJIOTHOCTb KOCTHOW TKaHM, YJy4IIAeT KapAHO-JbIXaTeJbHYI BbIHOCJIMBOCTb U
OKa3blBaeT IOJIOXKUTEJbHOE BJIMSIHME Ha MCUXOCOLMA/JbHBIA CTATyC JAeTed U
noJpocTKOB. OTCYTCTBYIOT SIBHbIE [JI0Ka3aTesJbCTBA TOrO, YTO MOLOGHOTO poja
TPEHHUPOBKU NPHUBOJAT K TMIEPTPOGUM MBIIIL Y AeTel. YBeJMyeHue MbllIeYyHON
CUJBL, yJy4llleHHe KOOPAMHALMMU [ABWXKEHHs, yBeJMYEHHE CKOPOCTH U
3aZlelicTBOBaHMe OOJIBIIOTO YMC/AA AaKTUBHBIX HEHPO-MOTOPHBIX  €AMHMIL
06yC/I0BJIEHO, IJIABHBIM 06pa30M, HeBpOJIOrHiecKoi aganTanueil. [Ipu paspaboTke
IporpaMMbl TPEHHUPOBKHM C CONPOTHBJIEHHEM /IS eTedl U NMOAPOCTKOB CJIeAyeT
UMETb B BHUJY, 4YTO, HM JETH, HM MOJPOCTKH He HABJAITCA "MaJeHbKHMHU
MYXXYMHaMHU" ¥ YTO HeJIb3sl MPOCTO “NEPEHOCUTH Ha HUX' TPEHHUPOBKHU B3POCJIBIX
JIIoZied WK ciopTcMeHoB. [Ipy peryiipHOM U YeTKOM BbIIOJHEHUH UHCTPYKIUH U
NOCTOSIHHO HabJloass 3a JeTbMH U MOAPOCTKAMH B X0Jie TPEHUPOBOK C
OTATOIIEHHEM, MOXKHO YJIYUIIUTh UX O6Iee COCTOSTHUE 3/10POBbs, a TAKKE MOXHO
chopMHpOBaTL NPHUBBIYKM K PpEryJsipHbIM GU3KYJbTYPHBIM 3aHATHAM U
3/l0pOBOMY 00pa3y >KHW3HU. BbIBOJbI M pe3ysbTaThbl, MOJyYEHHble B XOJe
NpPaBUJIbHO OPraHM30BaHHBIX U KOHTPOJIMPYEMBIX HCC/IeJOBAaHUH, YKa3bIBAIOT Ha
OYeHb HU3KHUU PHUCK MOJIyYEHHUS] TPaBM JIleTbMH U NMOAPOCTKAMH Ha TPEHHPOBKaX
OpU BBIMOJHEHWH BCEX pPEKOMEHJAlMi, NpeAyCcMaTpUBAKLINX CHEUUPUKY HX
BO3pacTa.

Kiro4deBble ci0Ba: TPEHUPOBKH C OTATOLIEeHHEM, MblllIedYHad CUJIa, JeTU U
NMOAPOCTKH.

Reccived on 17.1.2019.
Accepted on 23.2.2019.

54 |



