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Abstract

Purpose To investigate effects of speed
ladder training on balance and physical fitness in
older adults.

Methods Thirty-six healthy older adults,
aged between 63.94+2.90 years, were participated
in this study. They were matched by sex, age and
four-square step test time and were divided into 2
groups including the experimental group (n=18;
male=1), which performed speed ladder training 3
sessions/week (40-50 min/session) for 8 weeks, and
the control group (n=18; male=1), had kept the
normal daily life without structural exercise. Body
composition, aerobic capacity, muscle strength
and endurance, flexibility, static balance (single
and two-leg stance), dynamic balance and agility
were measured before and after 8 weeks of the
ANOVA
measurement followed by Fisher's least significant

study period. The mixed model
difference (LSD) multiple comparison was used to

determine the significance difference in all
variables before and after training. The statistical

significance level was set at p<.05.

Results After 8 weeks, the speed ladder

training group demonstrated significant
improvement in aerobic capacity (122.72+17.91
steps, p<0.001), lower muscle strength and

endurance (23.67+3.41 reps, p<0.001) and dynamic
balance (4.98+0.49 sec, p=0.003). Moreover, all
variables were better than the control group.
Resting heart rate (73+7 bpm, p=0.026), systolic
blood pressure (114+14 mmHg, p=0.016), and fat
percentage (35.26+5.32, p=0.011) of the speed
ladder training group were significantly lower than
the control group. The physical activity enjoyment
scale of the intervention group is at 4.79, indicating
the highest level of pleasure while training with the
speed ladder.

Conclusion Speed ladder training could
apply to older adults. It can improve balance and
physical fitness. The speed ladder program also
had a high level of enjoyment which could

promote exercise adherence in older adults.

Key word: Speed ladder / Balance / Physical
fitness / Older adults / Agility / Physical activity

enjoyment
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J9geanmiasuszana 1 Wil mnuninuseune
80-90 wWasidusvesdnsinisiiuvesiilagises
AaUnUBIINA 30-60 TUIN SIULIAINITHA
Uszanay 20-30 Wi WHuszeziian 8 dUai daua
TAIASHAIUIYDINITINUYDITEUURI L ALAY
wasndonluLuuiiisafun1sinuuuadueyaed
Anuviings dalaemaifiuUiinandenvaziivila
g188gean (Preload) Wunaannisifiny3una
yosdendndugiila sihliuTmaideniioonain
lausazads (SV) Wiisty demaliSnameadon
fieananinlalu 1 widt (CO) wiinTu vilwsns
nsiauvesiilavuenana(Astorino et al.,
2017) wasfinusuladinvasiiladuiivasin
anas o dumszusududeudiiinainnsin
wuvadusiamingadiationsedulsingvinld
vesndavaenidenieldity wiiunnsBandu
LAEVYIYFHIVDINADALABN FINATALIIAIUNIUY
drulangveaannlionanad 39019V IRAIINAY
Tainvagduiivaginanasileiisufungy
AIUAY (Izadi et al,, 2018) ueNINENM WAL
Mauvessruuialanasnasniden Sydwmatay
WAUIAINEINITanILelsTUn lagannas
Anw1ifoadell wuin nquilnalowaniaosi
AvEILnsannelsOntiuty daenisilnada
wanweslnddsfunisilnuuvadueasiinaumiin
GR %qsu"saLﬁmmmmuﬁaiumﬂ%’aaﬂ%wuqaqm
(VO,max) waznszdulvinduidlofinrwanusoly
nsseendaululfdundsuaniy a9nnnsi
uldentoy warAmunuiwturelulnnaunse
Wudu demaldaauanunsaluniswinanay

NHIUATU dBARARINU Astorino et al. (2017)
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fidnwinnsiinuuuadutiafiaunings wuin
fiUsunavedenfioanainialelu 1 waf was
Auaunsalunisideondauiinduieiiiudy
(Astorino et al., 2017) AeAu@15aluNISHY
panyNEIuTigy Suinguiinalauaninesi
mMsanasvaaUasidusiviu

wenanil Mstinadauaninessedenals
mnuufusauesyuuYeIna L etfiuanniulag
nMsAnEATensad wuin wdinnsneaes 8
FUpi Pnuud aus AT nuYNLYeINa LI o8N 9A
anslungufinadauanmesiinisifisiu 1iesann
mMstlnalauannesaitnsaimuInLLdwsswes
naunduiiofldlunisfnauirlufienisdneg 16
LU Gluteus, Hamstring, Quadriceps, Adductor,
gastrocnemius \Judu (Hansen & Kennelly, 2017)
SnvensifiuALEweINsEnAIWn wasnsiia
Aududeulusduuunisining (Pattem
complexity) Tunaiye) firnadurinlisnane

4

Tududesldnisrirauvesssuuussamalunans

[ '
=€ A

innduiiteiinnsinuuasGouivessyutteines
(Giannouli et al, 2019) ¥l iinsldnguile
mmﬁ’qazuuﬂszmmmi%’uif uazdanIsveand uLite
1Nty Ssmansinwiilaenndesiunisdinuves
Lichtenstein et al. (2020) lavinn1s@nuinisiln
AuAdaAaviatty Tuiaseny o1 60-80 U lng
nsEnUsenaulumesuluun1sinmen snsesn
maviganagly mswdsuiianis manselandiads
Anva19 Mynyu Wuan 8 dUav wudn nsiln
ANAADILAAI8912 (Agility training) @131158
NAILINISNTIF (Balance) AMULT eSS (Strength)

uarA1denanutiles (Muscle power) T

(Lichtenstein et al,, 2020) ALY LT IVD Y
ndutesensranaduduesdusenaufidenali
ANNANNNTAlUNTNT vy TarzE U181

A b4 1%

A097719 BATNISNTIHIVUL DY NIVULEUA 18UV

Y

£% 2
= a U

Wy vaenguinalauwannosiauidy 8nvans
AnaUauanineiivinoaniidsnefisumuaugarie
meANUaINNsaluMISnwaNnaveIsenie &
miamﬁuﬁgmiaﬁuﬁmﬁ'ﬂ (Base of support) L
msBuwhassiilndfiu mssnuduthadedavme
LLazmim?{auimﬁ'wmw%mﬁammawm
fudnatssane (Msfnduglassadainuing
(Liguori et al,, 2021) ¥ilszuuivimiiiiaiuay
N15M3971989519018 Usznauludiy szuusu
AU3AN (Sensory system) SEUUUSEAMEIUNAN
(Central nervous system) Lag 3¢ UUAIUANNTT
wiaulin (Motor control) fimswannuntu Tas
NAIUITLUUNITIUS WU seuumsuaiiu (Visual
system) s¥UUN1 N 580y duly (Vestibular
system) sgUUTUIv0ITes 0 (Proprioceptive
sensation) SEUUUSEAINAIUNANG LAETEUY
muannsadeulmlngnsnevauesredinane
\Wonwin1Insada dednsaeviminisingd
nMsindeulnivansfianis uagyininien1snsadn
FovilisemenaunmsmuauainaLiie3nyIng
namesnguiinadauaninesiau Sawanisinw
ilaenndestumsfinyives De lima et al. (2020)
lavinsAnwnisinalauannes (Speed ladder)
Tuffgseny 07y 60 BAulU wud Smaifisduves
anunaatuaa1iedlh aruuduswendnie
A FIUNISAY waznIMsa (De Lima et al,

2020) usnand nauinalawannassedinig

q
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Wuturenuudussvesnduiesenaduy 819
Wumnsednwaznsinalauanneasinisusenau
TUsevieeniidsmedifianuss waseududou
vasmsfinwnluimdlndne Snsedeulmuay
waznduierasuuiiotislunsissnnuga was
Shwaunasanelunimsea (Ratamess, 2012)
msilnadauanmesiduniseansdenieiisl
msvinurangeganseuiuluszaugs (Ao
MIYUUTEEUFUNUS NN ANULTILST
909nd1uLie) Fen1seonfidintedifinans
aqﬁﬂimauimﬁ’umsm%ﬁ'aulmﬁﬁmmL%fuga%
Freimunsadsulnieg 19adesda (Functional
mobility) Iuﬂqﬂmq (Bohrer et al., 2019; Donath
et al, 2016a; Donath et al,, 2016b) laga1nns
Anwiteadeinuin nquilnadauaninodi
AnuanInsalunIINsevazindeulmmdsnisiln
8 §Un¥i FanansAnunidenadesfiunsineves
Bohrer et al. (2019) lavinmsAnwin1siineannigs
Aefidinansesdusznausaufunisindsulnadiil
arufigevosnduiedouiiidienindssduly
fiasony 019 60 AUl TnensfinUsznaulude
NMSENUSIATY ANLABBILAADIBIL LaEN159NUY
Usganuduius 1Juian 12 §Uaish nuin
AuEnnsalunsmsssvmiadaulmiiudu
(Bohrer et al., 2019) Imaamsamwmqmaﬁﬁ'uﬁu
wdmalviiasegiianuausalunisyifanssuly
FAnusedniulavgeuasnsemenuedagUsiaann
msdlesduars Sndsnumdonsiiazmanmauly
FuAnsTueLINg (Rikl & Jones, 1999) uaziilony

fuwmnsalanidunlidan@n asengaunse

a dl va ¥ 14 L4
waniageUawgnn1sauls wenandseleyl

PN1991UTIINIBLED NISHNAUALANLADS &9

%4

rusanaynauilunsesnidinie vnlingseny

o

YAnvimelunisiin wazidnaynauiuiiaiune
miange lunisinalauannesiiatisnaounan
793k (O’Neil-Pirozzi et al., 2022) ﬁawaiﬁ@’qqmq
firuesneendamest welilesdnie
a3unan1side n1sinalauanines
anansahunUszendldludgeengls Tneyieimun
WALININIIIUALAUTIONINNNNYVBEEIRY
1§ sautaflaudaonfeuazaynauy Sssdana
Wgeeiaiuidnesineeninginieaeig
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