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Abstract

Aim: To ascertain the effects of 21 weeks of circuit training, including plyometric jumps, 
qp"ectfkqtgurktcvqt{"Þvpguu"qh"{qwvju"ykvj"FqypÔu"u{pftqog"*FU+0"
Methods:"Vygpv{/ugxgp"ejknftgp"cpf"cfqnguegpv"cigf"32"vq"3;"{gctu"ykvj"FU"rctvkekrcvgf"
kp" vjku" uvwf{"cpf"ygtg"fkxkfgf" kp" vyq"itqwru<"gzgtekug" *GZG."p?36+"cpf"eqpvtqn" *EQP."
p?35+0"Yqtm"vkog."rgcm"xcnwgu"qh"qz{igp"eqpuworvkqp."tgurktcvqt{"gzejcpig"tcvkq."jgctv"
rate and minute ventilation of the participants were measured pre- and post-training 
ykvj"c"itcfgf"gzgtekug"vtgcfoknn"vguv0
Results: GZG"itqwr"kpetgcugf"cnn"their cardiorespiratory parameters compared to baseline 
chvgt"43"yggmu"qh"vtckpkpi"*cnn"P>027+0"Cffkvkqpcnn{."cpf"fgurkvg"jcxkpi"ukoknct"rtg/vtckpkpi"
xcnwgu."vjg"GZG"itqwr"ujqygf"jkijgt"xcnwgu"vjcp"vjg"EQP"itqwr"kp"cnn"ectfkqtgurktcvqt{"
rctcogvgtu"chvgt"vtckpkpi"*cnn"P>027+0
Conclusion: It may be concluded that youths with Down syndrome can achieve 
improvements in several cardiorespiratory parameters when performing 21 weeks of 
vtckpkpi"kpenwfkpi"rn{qogvtke"gzgtekugu0

,Cwvjqt"hqt"eqttgurqpfgpeg0
E-mail: lqugcpvBwpk¦ct0gu"*L0C0"Ecucl¿u+0

Vjku" yqtm" ycu" hwpfgf" d{" vjg"Ctciqp" Iqxgtpogpv" *Rtqlgev" RO3914229+" cpf" d{" vjg" Urcpkuj" Iqxgtpogpv" Okpkuvt{" qh" Uekgpeg" cpf"
Kppqxcvkqp"*Tgugctej"pgvyqtm"qp"rj{ukecn"gzgtekug"cpf"jgcnvj"hqt"urgekcn"rqrwncvkqpu"/"GZGTPGV/FGR4227/222681CEVK+0Vjg"yqtm"ycu"
awarded with a prize in the XIII Premio Bienal de Investigación Ramon Trias Fargas qp"FqypÔu"u{pftqog"kp"42350"Vjg"yqtm"jcu"pqv"
dggp"rwdnkujgf"qt"rtgxkqwun{"uwdokvvgf"vq"cp{"uekgpvkÞe"lqwtpcn0"Cu"jcu"kv"pqv"dggp"rtgugpvgf"cv"cp{"u{orqukwo"qt"eqpitguu."kv"ku"
eqpukfgtgf"cu"wprwdnkujgf"tgugctej"yqtm0
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Efectos del entrenamiento pliométrico sobre la resistencia cardiorrespiratoria de 

pk‚qu"{"cfqnguegpvgu"eqp"u‡pftqog"fg"Fqyp
Resumen

Objetivo: Determinar los efectos de 21 semanas de entrenamiento en circuito, incluyen-
do saltos pliométricos sobre la resistencia cardiorrespiratoria de jóvenes con síndrome de 
Fqyp"*UF+0"
Método:"Xgkpvkukgvg"l„xgpgu"eqp"UF"fg"gpvtg"32"{"3;"c‚qu"rctvkekrctqp"gp"guvg"guvwfkq0"
Nqu"rctvkekrcpvgu"ug"fkxkfkgtqp"gp"fqu"itwrqu<"glgtekekq"*GLG="n"?"36+"{"eqpvtqn"*EQP= n = 
35+0"Cpvgu"{"fgurwfiu"fg"nc"tgcnk¦cek„p"fgn"rtqitcoc"fg"gpvtgpcokgpvq"ug"okfkgtqp"nqu"
ukiwkgpvgu"rctƒogvtqu<"vkgorq"fg"vtcdclq."xcnqtgu"oƒzkoqu"fg"eqpuwoq"fg"qz‡igpq."eq-
ciente respiratorio, frecuencia cardíaca y ventilación minuto de los participantes me-
fkcpvg"wpc"rtwgdc"fg"guhwgt¦q"rtqitgukxc"gp"vcrk¦"tqfcpvg0"
Resultados:"Nqu"rctvkekrcpvgu"fgn"itwrq"GLG"cwogpvctqp"vqfqu"nqu"rctƒogvtqu"ectfkqxcu-
ewnctgu"gp"eqorctcek„p"eqp"uw"xcnqt"dcucn."fgurwfiu"fgn"gpvtgpcokgpvq"*vqfqu"p >"2.27+0"
Cfgoƒu."c"rguct"fg"vgpgt"wpqu"xcnqtgu"ukoknctgu"cpvgu"fgn"gpvtgpcokgpvq."gn"itwrq"GLG"
oquvt„"xcnqtgu"oƒu"gngxcfqu"swg"gn"itwrq"EQP"fgurwfiu"fgn"gpvtgpcokgpvq"*vqfqu"p < 
2.27+0"
Conclusión: Ug"rwgfg"eqpenwkt"swg"nqu"l„xgpgu"eqp"u‡pftqog"fg"Fqyp"rwgfgp"eqpugiwkt"
oglqtcu"gp"fkxgtuqu"rctƒogvtqu"ectfkqttgurktcvqtkqu"vtcu"nc"glgewek„p"fg"43"ugocpcu"fg"
gpvtgpcokgpvq"eqp"glgtekekqu"rnkqofivtkequ0

Introduction

Fqyp"u{pftqog"*FU+"ku"c"igpgvke"eqpfkvkqp"ejctcevgtkugf"d{"
the presence of intellectual impairment and more than 80 
clinical characteristics1, some of which are associated with 
exercise20" Kv" jcu" dggp" tgrqtvgf" vjcv" ectfkqtgurktcvqt{"
Þvpguu"*EH+" ku" nqygt"kp"kpfkxkfwcnu"ykvj"FU"eqorctgf"ykvj"
qvjgtu"ykvjqwv"FU."ykvj"qt"ykvjqwv"kpvgnngevwcn"korcktogpv3,40
Vjku"ku"korqtvcpv."ukpeg"EH"ku"cp"korqtvcpv"jgcvj"kpfkecvqt"
during childhood and adolescence, mainly due to its inverse 
relationship with abdominal and total adiposity, and its 
direct relationship with the reduction in cardiovascular risk 
factors, as well as with bone health70"Hwtvjgtoqtg."kv"ku"cnuq"
mpqyp"vjcv"EH"rqukvkxgn{"eqpvtkdwvgu"vq"vjg"htggfqo"qh"vjg"
kpfkxkfwcn"ykvj"urgekcn"pggfu"*uwej"cu"vjqug"ykvj"FU+"kp"vjgkt"
adult life8, and favours the ability to carry out activities of 
daily living due to its close relationship with functional 
capacity90

Therefore, partly due to the increase in life expectancy 
qh"kpfkxkfwcnu"ykvj"FU8, and with the aim of increasing their 
kpfgrgpfgpeg"cpf"swcnkv{"qh"nkhg."EH"eqwnf"dg"c"mg{"hcevqt"
to be investigated from childhood to adolescence in a 
rqrwncvkqp"ykvj"FU0

Kv"ku"ygnn"mpqyp"vjcv"vtckpkpi"rtqitcoogu"kortqxg"EH"kp"
children and adolescents, with or without special needs 
*uwej"cu"v{rg"K"fkcdgvgu."kpvgnngevwcn"korcktogpv"qt"egtgdtcn"
palsy9-11+=" jqygxgt." kv" jcu" pqv" dggp" kpxguvkicvgf" kp" fgvckn"
whether these results can also be observed in children and 
cfqnguegpvu"ykvj"FU40"Cu"jcu"dggp"tgrqtvgf"kp"vjg"uekgpvkÞe"
literature, using a systematic review, aerobic training is an 
ghhgevkxg" uvtcvgi{" vq" kortqxg" EH" kp" cfwnvu" ykvj" FU120"
Unfortunately, there are very few studies conducted 
gzenwukxgn{"qp"ejknftgp"cpf"cfqnguegpvu"ykvj"FU35/37, and the 
information that they provide is not conclusive as regards 
kortqxgogpvu" kp" EH0" Fwg" vq" kvu" kpvtkpukecnn{" e{enke" cpf"
rhythmic nature, aerobic training could not be particularly 

cvvtcevkxg" hqt" ejknftgp" ykvj" FU0" Cnvgtpcvkxgn{." ektewkv"
training is associated with play activities characterised by 
fkhhgtgpv"gzgtekugu0"Wukpi"nqy"kpvgpukvkgu"cpf"c"jkij"pwodgt"
qh" tgrgvkvkqpu." kv" ghhgevkxgn{" eqodkpgu" vjg" dgpgÞvu" qh"
owueng" uvtgpivj" vtckpkpi"ykvj" vjg" ectfkqxcuewnct" dgpgÞvu" 
qh"f{pcoke"gzgtekug0"Vjku"v{rg"qh"vtckpkpi"rtqfwegu"ctqwpf"
72'" qh" vjg" kortqxgogpv" kp" EH" eqorctgf"ykvj" e{enkpi" qt"
continuous running in individuals with a disability38, and it 
has been demonstrated that it improves body composition 
kp"cfqnguegpvu"ykvj"FU39.3:0"UkipkÞecpvn{."rn{qogvtke"vtckpkpi"
has also shown to produce increases in strength and power 
kp"vjg"nqygt"nkodu."cu"ygnn"cu"kortqxgogpvu"kp"vjg"ghÞekgpe{"
of the run and jump190"Kv"jcu"cnuq"dggp"fgoqpuvtcvgf"vjcv"
plyometric training is effective for increasing the maximal 
qz{igp"eqpuworvkqp"*XQ

2max
+200"

Therefore, the aim of this study was to determine the 
effects of 21 weeks in a circuit training programme, 
kpenwfkpi"rn{qogvtkeu"*4"fc{u"c"yggm."47"okpwvgu+"qp"vjg"EH"
qh"ejknftgp"cpf"cfqnguegpvu"ykvj"FU0

Ocvgtkcn"cpf"ogvjqfu

Participants

C"vqvcn"qh"49"ejknftgp"cpf"cfqnguegpvu"ykvj"FU"*34"iktnu"cpf"
37"dq{u+."htqo"32"vq"3;"{gctu"yjgp"uvctvkpi"vjg"uvwf{."vqqm"
rctv0"Hqwtvggp"qh"vjgo"*:"iktnu"cpf"8"dq{u+"ygtg"tcpfqon{"
cuukipgf" vq" vjg" gzgtekug" itqwr" *GZG+" cpf" ecttkgf" qwv" vjg"
training programme, while the remaining 13 participants 
*EQP"itqwr+"fkf"pqv"kpetgcug"vjgkt"fckn{"cevkxkvkgu0"C"enkpkecn"
record was completed, including the disease history and 
uwtikecn"kpvgtxgpvkqpu"qh"gcej"rctvkekrcpv0"Vjg"rctvkekrcpvu"
and their parents were informed of the aims of the study, 
rquukdng" tkumu" cpf" dgpgÞvu0" Vjg" uvwf{" ycu" eqpfwevgf" kp"
ceeqtfcpeg"ykvj"vjg"Jgnukpmk"Fgenctcvkqp"qh"3;83*tgxkugf"kp"
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Gfkpdwtij."4222+"cpf"ycu"crrtqxgf"d{"vjg"Iqxgtpogpv"qh"
Ctciqp"Enkpkecn"Tgugctej"Gvjkeu"Eqookvvgg"*EGKEC."Urckp+0

Evaluation and measurements

Cpvjtqrqogvt{
A record was made of the height of all the participants, 
without shoes and the minimum of clothes, with a precision 
qh" 203" eo" *UGEC" 447." UGEC." Jcodwti." Igtocp{+." cpf"
ygkijgf" ykvj" c" rtgekukqp" qh" 203" mi" *UGEC" :83." UGEC."
Jcodwti." Igtocp{+0" Vjg" dqf{" ocuu" kpfgz" *DOK+" ycu"
ecnewncvgf"cu"vjg"ygkijv"*mi+"fkxkfgf"d{"vjg"jgkijv"uswctgf"
*o2+0

Evaluation of puberty status

The sexual maturity status was determined by observation 
d{" c" fqevqt" wukpi" vjg" 7" uvcvgu" rtqrqugf" d{" Vcppgt" cpf"
Yjkvgjqwug210

Uvtgpivj"vguv
Dghqtg"vjg"oczkowo"uvtgpivj"vguv."c"ectfkqnqikuv"gzcokpgf"
each participant and giving them permission to take part in 
vjg" uvwf{0" Vjg" rctvkekrcpvu" ygtg" hcoknkctkugf" ykvj" vjg"
ncdqtcvqt{"cpf"vguv"rtqvqeqnu"dghqtg"eqnngevkpi"vjg"fcvc0"Vjg"
recording of data started when the participants were able to 
ycnm" qp" vjg" vtgcfoknn" *Swcuct" Ogf" 602." j1r1equoqu."
Pwuufqth/Vtcwpuvgkp." Igtocp{+" ykvj" vjg" icu" ocum" cntgcf{" 
kp" rnceg0" C" rtqitguukxg" rtqvqeqn" ycu" wugf" vq" gxcnwcvg" EH"
*vcdng"3+0"Gcej"rctvkekrcpv"ycu"uvctvgf"ykvj"c"eqohqtvcdng"
tj{vjo"*406"qt"504"moCj-1+."vjgp"vjg"urggf"ycu"kpetgcugf"d{" 
20:"moCj-1 gxgt{"4"okpwvgu"*okp+"wpvkn"vjg"rctvkekrcpvu"ygtg"
wpcdng"vq"ycnm"ykvjqwv"twppkpi"*60:"qt"708"moCj-1+0"Htqo"vjcv"
vkog."vjg"kpenkpg"qh"vjg"vtgcfoknn"ycu"kpetgcugf"d{"6'"gxgt{"
okpwvg"wpvkn"gzjcwuvkqp"*wr"vq"c"oczkowo"qh"46'+0"C"fqevqt"
specialised in sports medicine supervised the whole test and 
gzcokpgf"vjg"rctvkekrcpvu"dghqtg"cpf"chvgt"vjg"vguv0

The respiratory gases exchange was measured “breath by 
dtgcvjÒ"wukpi"cp"qrgp/ektewkv"gtiqurktqogvgt"*Qz{eqp"Rtq."
Lcgigt1Xkcu{u"Jgcnvjectg."Jqgejdgti."Igtocp{+0"Vjg"rgcm"
qz{igp"wrvcmg"xcnwgu"*XQ

2max
+."tgurktcvqt{"swqvkgpv"*TGT

max
+."

cpf"rgcm"okpwvg"xgpvkncvkqp"*XG
max

+"ygtg"tgeqtfgf"cu"vjg"
highest mean values obtained for any continuous  
52"ugeqpf"rgtkqf0"Vjg"icu"cpcn{ugt"ycu"ecnkdtcvgf"ykvj"c"
icu"okzvwtg" qh" mpqyp" xqnwogu" dghqtg" vjg" Þtuv" vguv" gcej"
fc{." cu" tgeqoogpfgf" d{" vjg" ocpwhcevwtgt0" C" 34/ngcf"
gngevtqectfkqitco"*GEI+"ycu"wugf"vq"tgeqtf"vjg"jgctv"tcvg"
dghqtg"cpf"fwtkpi"vjg"yjqng"vguv0"Vjg"oczkocn"jgctv"tcvg"
xcnwg" *JT

max
+" ycu" eqpukfgtgf" cu" vjg" jkijguv" JT" xcnwg"

tgeqtfgf"fwtkpi"vjg" ncuv"uvcig"qh"vjg"gzgtekug0"Vjg"dnqqf"
pressure was also measured, for safety reasons, before the 
vguv" cpf" kp" vjg" tgeqxgt{" rgtkqf" *O5."JGO/9422/G."Qotqp"
Jgcnvjectg" Gwtqrg." Jqqhffqtr." Pgvjgtncpfu+0" Vjgug" vguv"
were performed pre- and post-training, and the increases in 
the VO

2max
, RER

max
, HR

max
, VE

max
, and the work time was 

calculated individually for each participant using the 
hqtownc"]*rquv/rtg+1rtg_"2"3220

Intervention programme

Vjg"rctvkekrcpvu"cuukipgf"vq"vjg"GZG"itqwr"gzgtekugf"4"fc{u"
a week, and each session was performed with a maximum 

qh"32"rctvkekrcpvu0"Vjgtg"ycu"c"6:"jqwt"tguv"rgtkqf"dgvyggp"
vjg"4"uguukqpu"fwtkpi"vjg"yjqng"vtckpkpi"rtqitcoog0"Gcej"
vtckpkpi" uguukqp"ycu" uwrgtxkugf" d{" c" itcfwcvg" kp" Rj{ukecn"
Cevkxkv{"cpf"Urqtv"Uekgpegu"cpf"qpg"qh"vjtgg"jgnrgtu0"Vjg"
sessions were carried out in three different locations: two 
exercise rooms in different gymnasiums in the city, and one 
tqqo"cfcrvgf"d{"vjg"Hwpfcek„p"Fqyp"¥ctciq¦c0"Vjg"ucog"
ocvgtkcn" ycu" wugf" kp" cnn" vjg" uguukqpu0" Vjg" Þtuv" yggm" 
*4"uguukqpu+"ygtg"wugf"hqt"hcoknkctkucvkqp"ykvj"vjg"wug"qh"vjg"
ocvgtkcn1gswkrogpv." cpf" jqy" vq" rgthqto" vjg" gzgtekugu0"
Gcej"uguukqp"eqpukuvgf"qh"7"okp"qh"ycto/wr"cevkxkvkgu."32"vq"
37"okp"rj{ukecn"gzgtekug."cpf"7"okp"vq"ecno"fqyp"cickp0"
The circuit consisted of 4 main components in accordance 
ykvj"vjg"vtckpkpi"rncp"*Þi0"3+0

The exercises performed at each station were:

30"Lworu<"standing vertical jump, run and jump, drop jump 
*lwor" jgkijv" dgvyggp" 62" cpf" 72" eo+." ftqr" lwor" -"
jqtk¦qpvcn" lwor" *lwor"jgkijv"dgvyggp"62"cpf"72" eo+0"
From the third week, the participants performed the 
gzgtekugu"ectt{kpi"ogfkekpg"dcnnu0"

40"Ycnn" rwuj/wru<"The participants placed their hands on 
the wall and performed foot stretches with the feet 
crctv."52"vq"72"eo"htqo"vjg"ycnn0

50"Hkvpguu" gncuvke" dcpfu<" side row, biceps stretch and 
htqpvcn"tqy0

60"Cfcrvgf"ogfkekpg"dcnnu<"throwing and receiving, with a 
fkuvcpeg"dgvyggp"rctvkekrcpvu"qh"5"vq"6"o0

The 13 participants were divided into four intensity 
itqwru" *swctvkngu+" fgrgpfkpi" qp" vjgkt" dqf{" ygkijv." cpf"
yqtmgf" kpfkxkfwcnn{0"Vjg" rctvkekrcpvu"ygtg" vtcpuhgttgf" vq"
the next intensity group each time they were able to 
perform the prescribed exercise easily and with a suitable 

Table 1 Uvtguu"vguv"rtqvqeqn

Urggf"*mo1j+ Incline Vkog"*okp+

202 0º 3

406 0º 2

504 0º 2

602 0º 2

60: 0º 2

708 0º 2

708 4º 1

708 8º 1

708 12º 1

708 38³ 1

708 20º 1

708 24º 1

202 0º 3
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dkqogejcpkecn" oqxgogpv0" Vjgtg" ygtg" hqwt" fkhhgtgpv"
eqnqwtu." ceeqtfkpi" vq" kpvgpukvkgu" hqt" vjg" Þvpguu" dcpfu"
*{gnnqy."itggp."dnwg"cpf"xkqngv+."cpf"vjg"hqwt"ogfkekpg"dcnnu"
*3."4."5"cpf"6"mi+."gcej"qpg"dgkpi"cuukipgf"vq"c"itqwr0"Vjg"
participants were encouraged to use positive verbal 
reinforcement during the whole training period, focusing on 
the correct execution of the exercises and the number of 
tgrgvkvkqpu0" Gcej" itqwr" hqnnqygf" vjg" ucog" gzgtekug"
rtqitcoog"ykvj" c" Þvpguu" dcpf" cpf" c"ogfkekpg" dcnn" qh" c"
fkhhgtgpv"eqnqwt"*Þi0"3+0"C"okpkowo"cvvgpfcpeg"qh"92'"ycu"
vjg" ewv/qhh" rqkpv" vq" kpenwfg" vjg" fcvc" kp" vjg" uwdugswgpv"
uvcvkuvkecn"cpcn{uku0"

Uvcvkuvkecn"cpcn{uku

The mean and standard deviation are shown as descriptive 
uvcvkuvkeu."qp"pqv"dgkpi"vjg"ecug."vjg{"ctg"gzrnckpgf"dgnqy0"
ANOVA tests were performed to evaluate any gender 
fkhhgtgpegu" d{" vtckpkpi" itqwr0" Vjg" ‒2 test was used to 
gxcnwcvg"vjg"fkhhgtgpegu"kp"vjg"Vcppgt"ocvwtkv{"uvcvg0"Pqp/
rctcogvtke" vguvu" ygtg" wugf" fwg" vq" vjg" ucorng" uk¦g" *nguu"
vjcp"52"rctvkekrcpvu+0"Vq"gxcnwcvg"vjg"fkhhgtgpegu"dgvyggp"
vjg"GZG"cpf"EQP"itqwru"*dgvyggp"xctkcdngu"cpf"dgvyggp"
rgtegpvcig"ejcpigu+." vjg"Ocpp/Yjkvpg{"W"vguv"ycu"wugf."
ykvj" vjg" Ykneqzqp/Eqz" vguv" dgkpi" wugf" vq" gxcnwcvg" vjg"
differences between before and after the training and 
ykvjkp"gcej"itqwr"hqt"cnn"vjg"xctkcdngu"uvwfkgf0"Cu"vjg"JT

max 

increased pre- to post-training, an ANOVA was calculated 
for the VO

2max
, being controlled by HR

max
"*CPEQXC+0"Vjg"uk¦g"

ghhgev"qh"vjg"ucorng"ycu"guvcdnkujgf"wukpi"vjg"Eqjgp"d test 
for all the comparisons220"Wukpi"vjg"ewv/qhh"rqkpvu"guvcdnkujgf"
d{"Eqjgp."vjg"uk¦g"ghhgev"oc{"dg"uocnn"*htqo"204"vq"207+."
ogfkwo" *htqo" 207" vq" 20:+." qt" nctig" *itgcvgt" vjcp" 20:+0"
Uvcvkuvkecn" ukipkÞecpeg" ycu" guvcdnkujgf" cv" P>0270" Cnn" vjg"
uvcvkuvkecn"cpcn{ugu"ygtg"ecttkgf"qwv"wukpi"vjg"URUU"rtqitco."
xgtukqp"3702"hqt"Ykpfqyu"*URUU"Kpe0."Ejkeciq."KN."WUC+0

Results

Cfjgtgpeg"vq"vjg"vtckpkpi

Vjg"cfjgtgpeg" vq" vtgcvogpv"jcf"c"ogcp"qh" :30:" ł" ;04'0"
Qpn{"qpg"qh"vjg"rctvkekrcpvu"*hgocng+"fkf"pqv"tgcej"vjg"92'"
okpkowo"cvvgpfcpeg"hqt"vtckpkpi"*67'+."cpf"jgt"fcvc"ygtg"

gzenwfgf"htqo"vjg"uvcvkuvkecn"cpcn{uku0"
There were no drop-outs in any group, 
cpf"vjgtg"pq"ukipkÞecpv"cfxgtug"ghhgevu"
or health problems in the participants 
of either group during the training 
rgtkqf0"

Rj{ukecn"ejctcevgtkuvkeu

The age and physical characteristics of 
the participants are summarised in 
vcdng"40"Vjg"GZG"cpf"EQP"itqwru"ujqy"
similar values for height, weight, 
Vcppgt"uvcvg."cpf"DOK."dghqtg"cpf"chvgt"
vjg"kpvgtxgpvkqp0"

Cardiorespiratory values

Pq"itqwr"fkhhgtgpegu"ygtg"hqwpf"fwg"vq"vtckpkpi"hqt"cp{"EH"
rctcogvgt"*fcvc"pqv"ujqyp+0"Vjgtg"ygtg"cnuq"pq"fkhhgtgpegu"
d{" ugz." vjwu" vjg" itqwru" ygtg" uvwfkgf" vqigvjgt" *ykvj" pq"
igpfgt" fkxkfg+0" Vcdng" 5" ujqyu" vjg" ogcp" cpf" uvcpfctf"
fgxkcvkqp"qh"vjg"rgcm"xcnwgu"qh"vjg"EH"fcvc"hqt"vjg"GZG"cpf"
EQP"itqwru."cv"rtg/"cpf"rquv/vtckpkpi"vkogu0"Vjgtg"ygtg"pq"
differences between groups before training for any of the 
xctkcdngu" uvwfkgf0" Uwdugswgpvn{." vjg" GZG" itqwr" ujqygf"
higher values of VO

2max
, HR

max 
and RER

max 
compared with the 

EQP"itqwr"*cnn"P>027."Eqjgp"d xctkgf"dgvyggp"208"cpf"20;="
vcdng" 5+0" Vjg" uwdugswgpv" cflwuvogpv" eqpvtqnnkpi" hqt" vjg"
percentage change in HR

max
"*rtg"cpf"rquv/vtckpkpi+"fkf"pqv"

ukipkÞecpvn{" ejcpig" vjg" tguwnvu" hqt" vjg" XQ
2max

" *fcvc" pqv"
rtgugpvgf+0" Vjg" GZG" itqwr" cnuq" kpetgcugf" kvu" yqtm" vkog."
VO

2max
, HR

max
, VE

max 
and RER

max 
at pre- to post-training times, 

yjknuv" vjg"EQP"itqwr"qpn{" kortqxgf" vjg"XG
max

" *cnn"P>027."
vcdng"5+0"Vjg"ogcp"rgtegpvcig"ejcpig"xcnwgu."ecnewncvgf"
individually at pre- and post-training times are shown as a 
itcrj"kp"Þiwtg"40"Kp"igpgtcn."vjg"GZG"itqwr"ujqygf"c"itgcvgt"
vgpfgpe{" vq" kortqxgogpv" kp" cnn" vjg" EH" ogcuwtgogpvu"
eqorctgf" ykvj" vjg" EQP" itqwr" *ykvj" pq" ukipkÞecpv"
fkhhgtgpegu+0

Fkuewuukqp

In general, the results of the study show that children and 
cfqnguegpvu"ykvj"FU" kpetgcugf" uqog"rctcogvgtu"qh" vjgkt"
EH"chvgt"rgthqtokpi"ektewkv"vtckpkpi"hqt"43"yggmu0"Cu"hct"cu"
yg"mpqy."vjku"ku"vjg"Þtuv"uvwf{"vjcv"jcu"qdvckpgf"ukipkÞecpv"
kortqxgogpvu"kp"vjg"EH"qh"ejknftgp"cpf"cfqnguegpvu"ykvj"
FU"cu"c"tguwnv"qh"c"vtckpkpi"rtqitcoog0"Cu"vjgtg"ygtg"pq"
drop-outs, it could be said that the programme is attractive 
and of easy adherence for this population and their 
hcoknkgu0"

Ikxgp" vjcv" kpfkxkfwcnu" ykvj" FU" jcxg" c" jkij" qz{igp"
consumption on walking23."cpf"vjcv"EH"ku"c"iqqf"rtgfkevqt"qh"
vjg"ecrcekv{"qh"cfwnvu"ykvj"FU"vq"rgthqto"hwpevkqpcn"vcumu"qh"
daily living24, we are talking about very important 
conclusions, that could improve the performing of daily 
cevkxkvkgu"cpf"vjgkt"kpfgrgpfgpeg."pqy"cpf"kp"uwdugswgpv"
{gctu0" Vcmkpi" kpvq" ceeqwpv" vjcv" EH" ku" uvtqpin{" cuuqekcvgf"
with present and future cardiovascular health of young 

Rest period 
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Figure 1 Vtckpkpi"rncp"hqt"vjg"43"yggmu0
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people7, it is an important factor to decrease the higher risk 
of cardiovascular diseases and diseases associated with 
dqpg" jgcnvj" kp" vjku" urgekÞe" rqrwncvkqp6.47/490" Cnvjqwij"
kpfkxkfwcnu" ykvj" FU" oc{" jcxg" nguu" cvjgtquengtquku" tkum"
factors28."vjg"eqpvkpwcn"kpetgcug"kp"nkhg"gzrgevcpe{"kp"vjg"FU"
population29, together with high levels of adipose tissue 
hqwpf"kp"vjku"rqrwncvkqp"*rctvkewnctn{"kp"vjg"vtwpm+47 means 
vjcv"vjg"kpetgcugu"kp"EH"oc{"dg"cp"korqtvcpv"vqrke" vq"dg"
vcmgp"xgt{"owej"kpvq"ceeqwpv0"

Rtgxkqwu"uvwfkgu"kp"cfqnguegpvu"cpf"{qwpi"rgqrng"ykvj"FU"
showed improvements in work capacity after training13,30, 
dwv"ykvjqwv"cejkgxkpi"kpetgcugu"kp"EH"rctcogvgtu0"Oknnct"gv"
cn030, after a 10-week aerobic training programme with 

cfqnguegpvu" ykvj" FU." hqwpf" cp" kortqxgogpv" kp" ycnmkpi"
ecrcekv{0"Qp"vjg"qvjgt"jcpf."uvwfkgu"eqpfwevgf"qp"cfwnvu"
ykvj"FU"ujqygf"eqpukuvgpv"tguwnvu"kp"kortqxgogpvu"kp"vjg"
VO

2max
23,31,32." coqpi" qvjgt" ectfkqxcuewnct" rctcogvgtu0" Vjg"

fact that only individuals without congenital heart diseases 
were included in previous studies complicates the 
eqorctkuqp"ykvj"qwt"tguwnvu0"Ikxgp"vjcv"crrtqzkocvgn{"62'"
qh" kpfkxkfwcnu"ykvj" FU" jcxg" eqpigpkvcn" jgctv" fkugcugu1, it 
was decided to include them, with the aim of being able to 
generalise the results to the population of adolescents with 
FU0" Fgurkvg" vjg" hcev" vjcv" yg" fkf" pqv" Þpf" cp{" itqwr"
differences due to training, increases were found in pre- 
and post-training VO

2max
, among other cardiovascular 

Table 2 Descriptive characteristics of the participants

Pre-training Post-training

Exercise

n = 13

Eqpvtqn
n = 13

 Exercise

n = 13

Eqpvtqn
n = 13

Mean ± SD Mean ± SD  Mean ± SD Mean ± SD

Cig"*{gctu+ 3509 ł 408 3708 ł 407 3605 ł 408 3804 ł 407

Ygkijv"*mi+ 6203 ł ;08 690; ł 3209 630: ł ;0: 6:08 ł 3206

Jgkijv"*eo+ 3630; ł 3407 36809 ł 3303 3640: ł 3406 36:03 ł 3208

Tanner"*K1KK1KKK1KX1X+ 512151417 314131617 413141418 215131518

DOK 3;05 ł 407 4403 ł 505  4204 ł 408 4305; ł 502

DOK<"Dqf{"ocuu"kpfgz0

Table 3 Rtg/"cpf"rquv/gzgtekug"ectfkqtgurktcvqt{"Þvpguu"xcnwgu

Pre-exercise Post-exercise

Exercise Eqpvtqn Exercise Eqpvtqn

Mean ± SD Mean ± SD  Mean ± SD Mean ± SD

Gzgtekug"vkog"*okp+ 3606 ł 309 3607 ł 309 3707 ł 3035† 3608 ł 404

VO
2max

"*onCmi-1Cokp-1+ 5503 ł 504 5203 ł 904 5806 ł 508† 5503 ł 505,

RER
max 

*XEQ
2
1XQ

2
+ 3024 ł 202; 3023 ł 202; 3032 ł 202:† 3026 ł 202;,

VE
max

"*N1okp+ 6409 ł 360: 6608 ł 330; 7408 ł 3703† 7305 ł 350:†

HR
max

"*dro+ 38906 ł 3205 38708 ł :0;  39707 ł 3203† 38809 ł 3408,

VO
2max 

*eqpvtqnnkpi"JT
max

+ 540: ł 703 5309 ł 703 5804 ł 50: 550; ł 50:a

HR
max

: maximal heart rate; RER
max

<"oczkocn"tgurktcvqt{"swqvkgpv="XG
max

: maximal ventilation; VO
2max

<"oczkocn"qz{igp"eqpuworvkqp0
†P>027"Rtg/vs."Rquv/gzgtekug0
*P>027"GZG"vs. EQP0
aP?0280



40" C0"Iqp¦ƒng¦/Ci¯gtq"gv"cn"

rctcogvgtu" kp" vjg" GZG" itqwr0" Cnvjqwij" kv" ecppqv" dg"
considered that these increases were only as a result of the 
training programme, perhaps the development observed in 
vjg"dqvj"kp"vjg"GZG"cpf"EQP"itqwr"eqwnf"hcxqwt"vjg"kpetgcug"
kp"vjgug"rctcogvgtu0""

The full duration of previous training programmes was 
htqo"34"yggmu"*5"qt"6"vkogu"rgt"yggm+"vq"4:"yggmu"*vykeg"
rgt"yggm+0"Qwt"tguwnvu"kpfkecvg"vjcv"c"vtckpkpi"rtqitcoog"
qh"43"yggmu."vykeg"c"yggm."kp"{qwpi"rgqrng"ykvj"FU"eqwnf"
dg"wughwn"vq"kortqxg"uqog"qh"vjgkt"EH"rctcogvgtu0"Fgurkvg"
the short duration of this training, this study is not against 
vjg" rtqoqvkqp" qh" rj{ukecn" cevkxkv{0" Kp" hcev." vjku" v{rg" qh"
training also improves the body composition of young 
rgqrng" ykvj" FU39.3:, thus, whenever possible, longer and 
oqtg"kpvgpug"vtckpkpi"rtqitcoogu"eqwnf"dg"kpvtqfwegf0

It is important to highlight that, even before starting the 
training period, the VO

2max 
values of our participants were 

jkijgt" vjcp" vjg" xcnwgu" qdugtxgf" kp" rtgxkqwu" uvwfkgu0" Vjg"
ogcp"xcnwgu"*onCmi-1Cokp-1+"xctkgf"htqo"5203"vq"5806"kp"qwt"
uvwf{."eqorctgf"vq"5303"vq"5403"d{"Xctgnc13."4707"vq"480;"kp"
vjg" uvwf{" d{" Oknnct30." cpf" 4;08" vq" 5709" d{" Vukoctcu320"
Effectively, according to the percentile curves for VO

2max 
in 

kpfkxkfwcnu" ykvj" FU." fgukipgf" d{" Dc{pctf" gv" cn03, the 
participants of the present study showed levels above the 
92"rgtegpvkng0"Vjku"hcev"eqwnf"gzrnckp"vjg"ncem"qh"fkhhgtgpegu"
qdugtxgf."cu"vq"cejkgxg"kpetgcugu"kp"EH"ku"oqtg"eqornkecvgf"
yjgp"kv"uvctvu"htqo"c"jkijgt"dcugnkpg0"

Rn{qogvtke"vtckpgf"jcu"fgoqpuvtcvgf"vjcv"kv"ku"wughwn"vq"
kpetgcug"owueng"uvtgpivj"*ockpn{" kp"vjg" ngiu+"cpf"twppkpi"
performance190"Cu"ngi"uvtgpivj"oc{"eqpvtkdwvg"vq"vjg"XQ

2max 

in individuals with intellectual impairment33, and the type 
qh"oczkowo"vguv"rgthqtogf"kp"vjku"uvwf{"tgswktgu"itgcvgt"
ngi" uvtgpivj." vjg" kpetgcug" kp" vjg"EH"rctcogvgtu" eqwnf"dg"
partly explained by increase in leg muscle strength and an 
increase in resistance to peripheral fatigue due to this 

vtckpkpi0"Qp"vjg"qvjgt"jcpf."Tkoogt34 proposed to explore 
the magnitude of the change in VO

2max 
that can be achieved 

vjtqwij"c"uvtgpivj"qpn{"rtqitcoog0"Eqyng{"gv"cn024 showed 
that the increases in leg strength, by means of progressive 
resistance training only, did not affect the aerobic capacity 
kp"kpfkxkfwcnu"ykvj"FU0"Qwt"tguwnvu"kp"XQ

2max 
were similar to 

those observed when aerobic and strength training are 
eqodkpgf"kp"cfwnvu"ykvj"FU310"Jqygxgt."cu"c"rqrwncvkqp"kp"
growth was studied, it could be said that the maturity 
development itself may have also contributed to these 
gains, and for that reason no differences were found in the 
EH"rctcogvgtu0"

Nkokvcvkqpu"cpf"uvtgpivju

This study is not exempt from limitations, which must be 
tgeqipkugf0"Kp"vjg"Þtuv"rnceg."vjg"oczkowo"uvtgpivj"vguv"ku"
dependent on effort and, as a result, the hypothesis may 
dg" rwv" hqtyctf" vjcv" vjg" rctvkekrcpvu" ykvj" FU" ocmg" nguu"
effort, or that they may try harder in the post-training 
gxcnwcvkqp0" Jqygxgt." vjg" hcev" vjcv" qwt" rctvkekrcpvu"oc{"
jcxg"rgthqtogf"6"qt"7"oczkowo"vguvu"rtgxkqwun{."ngcfu"wu"
vq" dgnkgxg" vjcv" qwt" fcvc"ygtg" pqv" kpàwgpegf" d{" ncem" qh"
ghhqtv" kp"vjg"rctvkekrcpvu0"Cnuq."vjg"fkhhgtgpegu"kp"XQ

2max
, 

even after adjusting for HR
max

, is a good indicator of the 
ghhqtv"ocfg0"Vjg" rtqvqeqn" wugf" jcf" pqv" dggp" rtgxkqwun{"
xcnkfcvgf" kp" vjku" rqrwncvkqp=" jqygxgt." kv" hwnÞnngf" vjg"
criteria established for a stress test: progressive increases 
in effort until the point that the participant simply refuses 
vq" eqpvkpwg" gzgtekukpi0"Cnuq." cu" tgictfu" vjg" rtqvqeqn." cu"
mentioned before, greater strength in the lower limbs can 
help the participant achieve higher exercise levels in this 
rtqitguukxg"rtqvqeqn0"Vjwu."rn{qogvtke"vtckpkpi"eqwnf"jcxg"
increased the resistance to peripheral fatigue of the 
participants, this being partly the cause of the increases in 
EH0" Ugeqpfn{." vjg" vtckpkpi" rtqrqugf" ycu" pqv" c" pqtocn"
strength training, on the basis of the work in different 
rgtegpvcigu"qh"oczkowo"tgrgvkvkqp"qp"fkhhgtgpv"gswkrogpv"
kp" c" i{opcukwo0" Ukorng" gzgtekugu." ykvjqwv" eqorngz"
material are considered better for the training of individuals 
ykvj"kpvgnngevwcn"korcktogpv0"Cpf."Þpcnn{."qwt"gzrgtkogpvcn"
design did not include a control group of young people 
without incapacity, who carried out the same training as 
vjg"GZG"itqwr0"Vjwu."vjg"ngxgn"cv"yjkej"vjgug"tguwnvu"yqwnf"
dg" rtqfwegf" ukoknctn{" kp" eqpvtqnu" ykvjqwv" FU" ku" uvknn"
wpmpqyp0" Cnvjqwij" vjg" kpenwukqp" qh" rctvkekrcpvu" ykvj"
congenital heart disease can make comparisons with 
rtgxkqwu"uvwfkgu"fkhÞewnv."kv"ku"korqtvcpv"vq"tgogodgt"vjcv"
vjku"fgekukqp"ku"dcugf"qp"vjg"hcev"vjcv"crrtqzkocvgn{"62'"qh"
kpfkxkfwcnu" ykvj" FU" jcxg" eqpigpkvcn" jgctv" fkugcugu10"
Excluding these young people would make it impossible to 
generalise the results of this study to all young people with 
FU0"Vjg"uvtgpivju"qh"vjku"uvwf{"ygtg<"vjg"kpenwukqp"qh"dqvj"
sexes in the design, the use of a control group of young 
rgqrng" ykvj" FU." vjg" wug" qh" c" ncdqtcvqt{" uvtguu" vguv" vq"
evaluate cardiovascular parameters, and sample size, 
which although not too large, is larger than any other study 
conducted up until now that has included training in 
ejknftgp" cpf" cfqnguegpvu"ykvj" FU0" Hwtvjgtoqtg." vjg" uk¦g"
ghhgev" ycu" fgvgtokpgf" d{" Eqjgp" d tests, demonstrating 
eqpukuvgpe{"qh"vjg"fcvc0"
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Figure 2 Ogcp" xcnwgu" cpf" uvcpfctf" fgxkcvkqp" qh" vjg"
percentage changes in the cardiovascular variables for each 

itqwr"htqo"rtg/"vq"rquv/vtckpkpi0
HR

max
: maximal heart rate; RER

max
: maximal respiratory 

swqvkgpv=" XG<" oczkocn" okpwvg" xgpvkncvkqp=" XQ
2max

: maximal 

qz{igp"eqpuworvkqp0
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Conclusion

Qwt" Þpfkpiu" uwiiguv" vjcv" ektewkv" vtckpkpi" kpenwfkpi"
rn{qogvtkeu"ecp"dg"wughwn" vq" kortqxg"EH"qh"{qwpi"rgqrng"
ykvj"FU0"Vjg"hcev"vjcv"vjku"v{rg"qh"vtckpkpi"cnuq"oc{"tgfweg"
the fat mass and increase bone mass in these same 
kpfkxkfwcnu"ikxgu"itgcv" korqtvcpeg"vq"vjgug"Þpfkpiu0"Dqf{"
composition and physical condition are closely related to 
jgcnvj"cpf"hwpevkqpcn"ecrcekv{."vjwu"kpfkxkfwcnu"ykvj"FU"ecp"
ukipkÞecpvn{" dgpgÞv" htqo" vjgug" kortqxgogpvu0" Hwvwtg"
investigations should be conducted to explore other training 
methods that take up less time for the families, and that 
are much easier to perform by the participants, and much 
gcukgt"vq"oqpkvqt"d{"vjg"urgekcnkuvu0"

Eqpàkev"qh"kpvgtguvu

Vjg"cwvjqtu"fgenctg"vjcv"vjgtg"ctg"pq"eqpàkevu"qh"kpvgtguvu"
vjcv"eqwnf"chhgev"vjg"eqpvgpvu"qh"vjku"yqtm0

References

30" Rwguejgn"UO0"Enkpkecn"curgevu"qh"Fqyp"u{pftqog"htqo"kphcpe{"
vq"cfwnvjqqf0"Co"L"Ogf"Igpgv"Uwrrn0"3;;2=9<74/80

40" Rkvgvvk"MJ."Tkoogt"LJ."Hgtpjcnn"D0"Rj{ukecn"Þvpguu"cpf"cfwnvu"
ykvj"ogpvcn"tgvctfcvkqp0"Cp"qxgtxkgy"qh"ewttgpv"tgugctej"cpf"
hwvwtg"fktgevkqpu0"Urqtvu"Ogf0"3;;5=38<45/780

50" Dc{pctf"V."Rkvgvvk"MJ."Iwgttc"O."Wppkvjcp"XD."Hgtpjcnn"D0"Cig/
related changes in aerobic capacity in individuals with mental 

tgvctfcvkqp<" c" 42/{t" tgxkgy0" Ogf" Uek" Urqtvu" Gzgte0" 422:=62< 
3;:6/;0

60"Iqp¦ƒng¦/Ci¯gtq"C."Xkegpvg/Tqft‡iwg¦"I."Oqtgpq"NC."Iwgttc/
Dcnke"O."Ctc" K." Ecucl¿u" LC0"Jgcnvj/tgncvgf" rj{ukecn" Þvpguu" kp"
children and adolescents with Down syndrome and response to 

vtckpkpi0"Uecpf"L"Ogf"Uek"Urqtvu0"4232=42<938/460
70"Qtvgic"HD."Twk¦"LT."Ecuvknnq"OL."Ulquvtqo"O0"Rj{ukecn"Þvpguu"kp"

ejknfjqqf"cpf"cfqnguegpeg<"c"rqygthwn"octmgt"qh"jgcnvj0"Kpv"L"
Qdgu"*Nqpf+0"422:=54<3/330

80" Vqwnqvvg" E." Hcdtg" E." Fcpitgoqpv" D." Ngpugn" I." Vjgxgpqp"C0"
Effects of physical training on the physical capacity of frail, 

demented patients with a history of falling: a randomised 

eqpvtqnngf"vtkcn0"Cig"Cigkpi0"4225=54<89/950
90" Eqyng{"RO."Rnqwv¦/Up{fgt"NN."Dc{pctf"V."Jghhgtpcp"M."Lcg"U[."

Juw" U." gv" cn0" Rj{ukecn" Þvpguu" rtgfkevu" hwpevkqpcn" vcumu" kp"
kpfkxkfwcnu" ykvj" Fqyp" u{pftqog0" Ogf" Uek" Urqtvu" Gzgte0"
4232=64<5::/;50

:0"Incuuqp"GL."Uwnnkxcp"UI."Jwuuckp"T."Rgvvgtuqp"DC."Oqpviqogt{"
RF." Dkvvngu"CJ0" Vjg" ejcpikpi" uwtxkxcn" rtqÞng" qh" rgqrng"ykvj"
FqypÔu" u{pftqog<" kornkecvkqpu" hqt" igpgvke" eqwpugnnkpi0" Enkp"
Igpgv0"4224=84<5;2/50

;0" FÔJqqig"T."Jgnnkpemz"V."Xcp"Ncgvjgo"E."Uvgigp"U."Fg"Uejgrrgt"
L." Xcp" Cmgp" U." gv" cn0" Kpàwgpeg" qh" eqodkpgf" cgtqdke" cpf"
tgukuvcpeg"vtckpkpi"qp"ogvcdqnke"eqpvtqn."ectfkqxcuewnct"Þvpguu"
cpf" swcnkv{" qh" nkhg" kp" cfqnguegpvu" ykvj" v{rg" 3" fkcdgvgu<" c"
tcpfqok¦gf"eqpvtqnngf"vtkcn0"Enkp"Tgjcdkn0"4233=47<56;/7;0

320" Q¦ogp"V."T{knfktko"PW."[wmvcukt"D."Dggvu"OY0"Ghhgevu"qh"uejqqn/
dcugf" ectfkqxcuewnct/Þvpguu" vtckpkpi" kp" ejknftgp"ykvj"ogpvcn"
tgvctfcvkqp0"Rgfkcvt"Gzgte"Uek0"4229=3;<393/:0

330" Xgtuejwtgp"Q." Mgvgncct"O."Iqtvgt" LY."Jgnfgtu" RL."Wkvgtyccn"
EU." Vcmmgp" V0" Gzgtekug" vtckpkpi" rtqitco" kp" ejknftgp" cpf"
cfqnguegpvu"ykvj"egtgdtcn"rcnu{<"c"tcpfqok¦gf"eqpvtqnngf"vtkcn0"
Ctej"Rgfkcvt"Cfqngue"Ogf0"4229=383<3297/:30

340" Fqff"ML." Ujkgnfu"P0"C" u{uvgocvke" tgxkgy"qh" vjg"qwveqogu"qh"
cardiovascular exercise programs for people with Down 
u{pftqog0"Ctej"Rj{u"Ogf"Tgjcdkn0"4227=:8<4273/:0

350" Xctgnc"CO."Uctfkpjc"ND."Rkvgvvk"MJ0"Ghhgevu"qh"cp"cgtqdke"tqykpi"
vtckpkpi" tgikogp" kp"{qwpi"cfwnvu"ykvj"Fqyp"u{pftqog0"Co"L"
Ogpv"Tgvctf0"4223=328<357/660

360" Ngyku"EN."Htcicnc/Rkpmjco"OC0"Ghhgevu"qh"cgtqdke"eqpfkvkqpkpi"
and strength training on a child with Down syndrome: a case 
uvwf{0"Rgfkcvt"Rj{u"Vjgt0"4227=39<52/80

370" Qtfqpg¦"HL."Tqugv{"K."Tqugv{"OC."Ecocejq/Oqnkpc"C."Hqtpkgngu"
I." Tqugv{" O." gv" cn0" Cgtqdke" vtckpkpi" cv" oqfgtcvg" kpvgpukv{"
tgfwegf"rtqvgkp"qzkfcvkqp"kp"cfqnguegpvu"ykvj"Fqyp"u{pftqog0"
Uecpf"L"Ogf"Uek"Urqtvu0"4234=44<;3/60

380" Igvvocp"NT."C{tgu"LL."Rqnnqem"ON."Fwtuvkpg"LN."Itcpvjco"Y0"
Rj{ukqnqike" ghhgevu" qp" cfwnv"ogp" qh" ektewkv" uvtgpivj" vtckpkpi"
cpf"lqiikpi0"Ctej"Rj{u"Ogf"Tgjcdkn0"3;9;=82<337/420

390" Iqp¦ƒng¦/Ci¯gtq" C." Xkegpvg/Tqftkiwg¦" I." I„og¦/Ecdgnnq" C."
Ctc" K." Oqtgpq" NC." Ecucl¿u" LC0" C" 43/yggm" dqpg" fgrqukvkqp"
promoting exercise programme increases bone mass in youths 
ykvj"Fqyp"u{pftqog0"Fgx"Ogf"Ejknf"Pgwtqn0"4234=76<774/80

3:0" Iqp¦ƒng¦/Ci¯gtq" C." Xkegpvg/Tqftkiwg¦" I." I„og¦/Ecdgnnq" C."
Ctc"K."Oqtgpq"NC."Ecucl¿u"LC0"C"eqodkpgf"vtckpkpi"kpvgtxgpvkqp"
rtqitcoog"kpetgcugu"ngcp"ocuu"kp"{qwvju"ykvj"Fqyp"u{pftqog0"
Tgu"Fgx"Fkucdkn0"4233=54<45:5/:0

3;0" Lqjpuqp"DC."Ucn¦dgti"EN."Uvgxgpuqp"FC0"C"u{uvgocvke"tgxkgy<"
rn{qogvtke" vtckpkpi" rtqitcou" hqt" {qwpi" ejknftgp0" L" Uvtgpivj"
Eqpf"Tgu0"4233=47<4845/550

420" Dtqyp" IC." Tc{" OY." Cddg{" DO." Ujcy" DU." Ujcy" K0" Qz{igp"
consumption, heart rate, and blood lactate responses to an 
acute bout of plyometric depth jumps in college-aged men and 
yqogp0"L"Uvtgpivj"Eqpf"Tgu0"4232=46<4697/:40

430" Vcppgt"LO."Yjkvgjqwug"TJ0"Enkpkecn"nqpikvwfkpcn"uvcpfctfu"hqt"
height, weight, height velocity, weight velocity, and stages of 
rwdgtv{0"Ctej"Fku"Ejknf0"3;98=73<392/;0

440" Pcmcicyc" U." Ewvjknn" KE0" Ghhgev" uk¦g." eqpÞfgpeg" kpvgtxcn" cpf"
uvcvkuvkecn"ukipkÞecpeg<"c"rtcevkecn"iwkfg"hqt"dkqnqikuvu0"Dkqn"Tgx"
Ecod"Rjknqu"Uqe0"4229=:4<7;3/8270

450"Ogpfqpec"IX."Rgtgktc"HF."Hgtpjcnn"D0"Ycnmkpi"geqpqo{"kp"ocng"
cfwnvu" ykvj" Fqyp" u{pftqog0" Gwt" L" Crrn" Rj{ukqn0" 422;=327< 
375/90

460" Eqyng{"RO."Rnqwv¦/Up{fgt"NN."Dc{pctf"V."Jghhgtpcp"MU."Lcg"U[."
Juw"U."gv"cn0"Vjg"ghhgev"qh"rtqitguukxg"tgukuvcpeg"vtckpkpi"qp"ngi"
strength, aerobic capacity and functional tasks of daily living 
kp"rgtuqpu"ykvj"Fqyp"u{pftqog0"Fkucdkn"Tgjcdkn0"4233=55<444;/
580

470" Iqp¦ƒng¦/Ci¯gtq" C." Ctc" K." Oqtgpq" NC." Xkegpvg/Tqftkiwg¦" I."
Ecucl¿u"LC0"Hcv"cpf"ngcp"ocuugu"kp"{qwvju"ykvj"Fqyp"u{pftqog<"
igpfgt"fkhhgtgpegu0"Tgu"Fgx"Fkucdkn0"4233=54<38:7/;50

480" Iqp¦ƒng¦/Ci¯gtq" C." Xkegpvg/Tqftkiwg¦" I." I„og¦/Ecdgnnq" C."
Ecucl¿u"LC0"Eqtvkecn"cpf"vtcdgewnct"dqpg"cv"vjg"tcfkwu"cpf"vkdkc"
in male and female adolescents with Down syndrome: a 
Rgtkrjgtcn"Swcpvkvcvkxg"Eqorwvgf"Vqoqitcrj{" *rSEV+" uvwf{0"
Quvgqrqtqu"Kpv0"4234=77<628/380

490" Iqp¦ƒng¦/Ci¯gtq"C."Xkegpvg/Tqftkiwg¦"I."Oqtgpq"NC."Ecuclwu"
LC0"Dqpg"ocuu" kp"ocng" cpf" hgocng" ejknftgp"cpf"cfqnguegpvu"
ykvj"Fqyp"u{pftqog0"Quvgqrqtqu"Kpv0"4233=44<4373/90

4:0" Ftcjgko" EE." OeEwddkp" LC." Yknnkcou" FR0" Fkhhgtgpegu" kp"
cardiovascular disease risk between nondiabetic adults with 
ogpvcn" tgvctfcvkqp" ykvj" cpf" ykvjqwv" Fqyp" u{pftqog0"Co" L"
Ogpv"Tgvctf0"4224=329<423/330

4;0" Dkvvngu"CJ."Incuuqp"GL0"Enkpkecn."uqekcn."cpf"gvjkecn"kornkecvkqpu"
qh"ejcpikpi"nkhg"gzrgevcpe{"kp"Fqyp"u{pftqog0"Fgx"Ogf"Ejknf"
Pgwtqn0"4226=68<4:4/80

520"Oknnct"CN."Hgtpjcnn"D."Dwtmgvv"NP0"Ghhgevu"qh"cgtqdke"vtckpkpi"kp"
cfqnguegpvu" ykvj" Fqyp" u{pftqog0" Ogf" Uek" Urqtvu" Gzgte0"
3;;5=47<492/60

530"Ogpfqpec" IX." Rgtgktc" HF." Hgtpjcnn" D0" Ghhgevu" qh" eqodkpgf"



42" C0"Iqp¦ƒng¦/Ci¯gtq"gv"cn"

aerobic and resistance exercise training in adults with and 
ykvjqwv"Fqyp"u{pftqog0"Ctej"Rj{u"Ogf"Tgjcdkn0"4233=;4<59/
670

540" Vukoctcu" X." Ikcic¦qinqw" R." Hqvkcfqw" G." Ejtkuvqwncu" M." Cpig/
nqrqwnqw" P0" Lqi/ycnm" vtckpkpi" kp" ectfkqtgurktcvqt{" Þvpguu" qh"
cfwnvu"ykvj"Fqyp"u{pftqog0"Rgtegrv"Oqv"Umknnu0"4225=;8<345;/730

550" Rkvgvvk" MJ." Dqpgj" U0" Ectfkqxcuewnct" Þvpguu" cu" tgncvgf" vq" ngi"
uvtgpivj" kp" cfwnvu" ykvj" ogpvcn" tgvctfcvkqp0" Ogf" Uek" Urqtvu"
Gzgte0"3;;7=49<645/:0

560" Tkoogt" LJ." Jgnngt" V." Ycpi" G." Xcngtkq" K0" Kortqxgogpvu" kp"
rj{ukecn" Þvpguu" kp" cfwnvu" ykvj" Fqyp" u{pftqog0" Co" L" Ogpv"
Tgvctf0"4226=32;<387/960


