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Abstract

The purpose of this study was to examine and compare the effects of rhythmic ladder-based
exercise on body composition in overweight female university students. The participants consisted of 32
overweight female students enrolled in the course GEPH2104 Physical Fitness Promotion for Health at
Chandrakasem Rajabhat University during the first semester of the 2025 academic year. Participants were
selected using purposive sampling, matched based on body fat percentage, and then randomly assigned
into two equal groups (n = 16): an experimental group and a control group. The research instruments
included a rhythmic ladder-based exercise program and a body composition analyzer. The experimental
group performed rhythmic ladder-based exercises at a cadence of 100-120 beats per minute with moderate
intensity (RPE 12-14) for 75 minutes per session, three days per week, over an 8-week period, while the
control group maintained their usual daily activities. Data were analyzed using mean, standard deviation,
paired sample t-tests, and independent sample t-tests. The results revealed that after 8 weeks of training,
the experimental group showed a significant reduction in body fat percentage and a significant increase in
skeletal muscle mass compared to pre-training values (p < .05). In contrast, the control group demonstrated
a significant increase in body fat percentage. Between-group comparisons after the intervention indicated
that the experimental group had significantly lower body fat percentage and higher skeletal muscle mass
than the control group (p < .05). In conclusion, rhythmic ladder-based exercise is an effective form of
physical activity for improving body composition by reducing body fat and increasing skeletal muscle mass
among overweight female university students. This exercise modality may serve as a practical alternative

for promoting health and managing overweight conditions in this population.

Keywords: Rhythmic ladder-based exercise, Body composition, Body fat percentage, Skeletal muscle mass,

Female students
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Routine Activities, No Special Exercise

Skeletal muscle mass

Figure 1. Research conceptual Framework
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Wiy .05 Auuaguianisvegeu (1-B) Wiy 0.95 wazfrunauindndna (Effect size) iy 1.22 J391989

NWITB Lennemann et al. (2013) Mswinilddnuunguiieginguay 16 Au 9u9EY 32 AU

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 59



¢

*Y’Journal of Sports Science 15815 IMEIAIANITNITANIUAL U?ﬂﬂifllﬂ?/ﬁ’lw nm/z/mwmayﬁ?mgumz]i “nAlng

and Health Innovation
Uil 5 avuit 3 (nsnQAst - fugeu 2569)

mﬂﬁ'juv‘hﬂﬁLLﬂaﬂzjmT’JasmImst%’mL“LJa%u‘fiuﬁlmﬁuLﬂutﬂmmﬂlumﬁm (Matching) uitel¥iaaasndgudl
aussonnlndifissiu languag 16 AU NEUFUIINAUVIARDIAYNTNAIVANKAE TVUATA

nauveaeslasunsiinielusunsudulauseneudmsinas pSvaz 75 unit daniay 3 Ay 1Duszeziom
8 dUn i Ty 24 ads daunduanusillldidirialusunsfindingn Taefidelfesuimeandenvesnside
Wi Smmnaunsukazawdluwuulanmudugeulunsdnsnnside neunsmaaes lnggldnsinanunse
noumeennmsnwldnnidelnglidsnasenanisitouviednsla

naEinsAAERNLE13IUN15338 (Inclusion criteria)

1. @uinfnwinands fameSouieusedv GEPH2104 Physical Fitness Promotion for Health
unendesvifunsinua nadeud 1 Insfnw 2568

2. fongegluyae 18-25 Y

3. finmzthmiiumunasidmiulszanaodelaedan BMI = 23.0 Alansusonstsuns

4. fiqunwinluuduss way lhunsdnnsesmnundouieniseanfidinie (HruuuuUszdu PARQ)

5. lifiornsuiaduressruunduiouasnsrgnitonvdwmanionsiin iy o 11 axlnn viends
meluszering 3 ifeunauiunmInaaes

6. afinslainsmmAdouazannsaiisslusunafnldmuszeznaiitmun

NYINISAALERNEaNAINNT538 (Exclusion criteria)

1. ﬁiﬁﬂﬂssﬁwﬁmgaﬂwmmaqmmwﬁLﬁu%'aﬁwmamiaaﬂﬁﬁam‘a

2. famsuiaiduseninmsiiniviililiausadnsuilusunsailndeldogisuasnde

3. hsalusunssiniesnd 80% vesdwnuadeiavmn (dhidieandt 20 afs a1n 24 ady)

4. Y80UMAIINNITHUITIUNTIFETUTENININSANEN

insesiiafliluauide

1. WaunsumseenidsmesetulaUssneudsnzmaniulusunsunisiinnsiadeulmvesnaunau
nsmaiiiaeaasesivdamesdssnaduiianiwing 9 vudule Ingluguuuu Cireuit training Uagdna1duyiinig
Anandrgluen welimnzantugidrinifinnedmiingy

TneufURusazvinsinduszeziaan 30 3udl fin 15 Jurfl $1uau 12 ey Winssuinaem 90 Junil
yhnsfinitanun 6 Lo SasrernaMsEinUszana 60 uifl Werutumssuguinenie 5 wiit uaznmsgasail 10
it Miaauseanm 75 wiiidends

sauanriivesinnsmas 100 afaeuniluduaiii 1-a uasfiudu 120 adwlouniluduamid 5-
8 w¥euraspiliusssunumiiesse Bore’s Rating of Perceived Exertion (RPE) Iiegluyae 12-14 iionuAx
aramiinvasnsiinlieglussdudiunans vmsiindussesina 8 s dasiar 3 ass Tdun Yuduns Yuns
wazJuens

wonanil GATeliilvsunsunmsfinfiadulunsasouarniismsadadomneddeamngsuu 3
1 19iA Item-Objective Congruence Index (I0C) iy 1.00

2. TulpAsiifieniuen 2-4 was (5-10 v09)
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Table 1. Rhythmic Ladder-Based Exercise Training Program

Uil 5 atuil 3 (nsngnaw - Aueney 2569)

Order Phase Exercise
- Warm-up Dynamic Stretching & Basic Movement
1 Workout Loose Leg
2 Workout Two Step
3 Workout C-Walk
4 Workout Ankle Hop in Place
5 Workout Forward Hop
6 Workout In—out Jump
7 Workout Lateral In—out Jump
8 Workout Lucky Shuffle
9 Workout Shuffle Double
10 Workout Forward & Backward Jump
11 Workout Crossover + Lateral Step
12 Workout In-out Jump (variation)

- Cool-down Static Stretching & Breathing

Figure 2. Body composition assessment using a bioelectrical impedance analysis (BIA) device and group

exercise sessions of the rhythmic ladder-based exercise performed by overweight female students.
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1. Sinsgidoyaianssaun lnemanads (X) wazdrndouuunsgiy (Standard deviation: S.0.) ¥84
Andefidudlutulusnane wazananduiilons vesngunaassuaznguauay sanounisinuazudanisin 8
GV

2. Wisuisuandefidudlaiulustsneuazanandunidearsniglungunaassuaznguaiuny sewing
NOULATUAINITHA 8 dUAW feaha Paired sample t-test

3. Wisuifsuaefidudlutilusumeuazinandudoasssnitnduneassuagnguaiuau fareu

WagUAINSHA 8 dUa v fwala Independent sample t-test

NANI5IY

1. foyarluvesnguiiegns wuinnguneassiidedsuardnideauuinnigiuveeny o duge
waysvilinanie Wity 18.76+5.46 U, 70.81+13.46 Alanu, 158.76+0.97 wufluns uag 27.95+5.37 Alaniusie
PITNAT MUEFU T Tinguatuandanadsiayddenuuinmsguveseny i diuge uagavilanane
Windu 20.18+4.80 U, 72.47+15.46 Alaniy, 160.82+1.42 lwufiluns Lay 27.96x5.90 Alanfureni1auns

ANUEIAU AIR15199 2 (Table 2)

Table 2. General information about the participants in a research study

Experimental group (n=16) Control group (n=16)

General information = —
X S.D. X S.D.
Age (years) 18.76 5.46 20.18 4.80
Weight (kg) 70.81 13.46 72.47 15.46
Height (cm) 158.76 0.97 160.82 1.42
BMI (kg/m?) 27.95 5.37 27.96 5.90

2. HaN15UTeULTIBUIAUTENOUT NN ETUNGUNARB LA NFLATUAN TENTNNBUNITANLAEAIENAS
n13fin 8 &Uai fuadid Paired sample t-test Wudn ngumaaesddldTunsiindelusunsunsoanidaniede
Tulausznoudmemas deadevendodiduslusiulusianenounsiln (X = 34.92, S.D. = 5.22) uALAEWAINTS
#n (X = 31.54, SD. = 5.04) unna A Usy19HTud1AYN19EdA (t = 15.95, p < .001) lagdlAranasnainisin
YNNG ANRd BYBInAnALLE panuReunNsin (X = 24.58, SD. = 2.97) warA1endenisin (X = 28.18,
S.D. = 3.21) wnnseueghafidedfmedda (& = 12,31, p < .001) Tnefieningundenisiln

dmiunguaunu wuin Aedsvevedidudluiulusrsnieneunisfin (X = 34.20, SD. = 5.76) waz
MenaINIsin (X = 35.44, SD. = 6.01) uansenuesgeiliedAyneeda (t = -4.84, p < .001) TnedA it umas
Ansin vausfiAedsveunandiuidoananeunsiln (X = 25.62, S.D. = 3.21) uarneudanisin (X = 25.48,

o o

S.D. = 3.18) Lilunnsnsiuegnafifeddymeadn & = 0.53, p = .59) fanns it 3 (Table 3)
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Table 3. Comparison of body composition before and after training within groups using Paired sample

t-test.
Before Training After Training
Group = = t p
X S.D. X S.D.
Experimental group
- Percent body fat (%) 34.92 5.22 31.54 5.04 15.95 < .001*
- Skeletal muscle mass (kg) 24.58 2.97 28.17 3.21 -12.31 <.001*
Control group
- Percent body fat (%) 34.20 5.76 35.44 6.01 -4.84 < .001*
- Skeletal muscle mass (kg) 25.62 3.21 25.48 3.18 0.53 59

*5 < .05

3. NAMUSHUTIEURIAYTENBUTNNETENINNGUVIAGOMALNENATUAN NOULAEN1ENEINTTHN 8 FUAY
f28ad# Independent sample t-test WU NBUNITAN ﬂ'wLaﬁiaﬁuaqLﬂai‘vﬁumﬁlmﬁ’uhi’waaaﬂq'mmaaq
(X = 34.92, SD. = 5.22) WagnquAluau (X = 34.20, S.D. = 5.76) lifinnuunneneiu (t = 0.38, p = .70) yonanil
Andsvonnanduideavoanduneans (¥ = 24.58, S.D. = 2.97) uaznaduaiuay (X = 25.62, S.D. = 3.21) lif
AULANGNITY (t = —0.98, p = 33) uanslifiuiisaesnguiidnumsugiuduesusznaustanelndidssiu
fouEuN1TMAaeY

Mendsn1sin 8 dUawi nuin Aadsveavesidudluiulusenisvesngunaass (X = 31.54,
S.D. = 5.08) sndnguenuay (X = 35.44, SD. = 6.01) egreiiuddymsedia (t = -2.04, p = .04) vauziianade
GuaamaﬂamLuammamammaaﬂ (X = 28.17, S.D. = 3.21) gendnauaiuax (X = 25.48, S.D. = 3.18) 914l

Todfyn19adn (t = 2.45, p = .02) Fwandlun1s1eil 4 (Table 4)

Table 4. Comparison of body composition between the experimental and control groups before and after

training using independent sample t-test.

Experimental group Control group
Test = = t p
X S.D. X S.D.
Before training
- Percent body fat (%) 34.92 5.22 34.20 5.76 0.38 .70
- Skeletal muscle mass (kg) 24.58 2.97 25.62 3.21 -0.98 33
After training
- Percent body fat (%) 31.54 5.04 35.44 6.01 -2.04 .04*
- Skeletal muscle mass (kg) 28.17 3.21 25.48 3.18 2.45 .02%

*p < .05
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anUseNansIvY

NNANITIVY Nseenidntemstulausznaudmizinadlulnfnwimganinnzimidniu szeziian

=

75 yireAse 3 Yusadunnit Lunan 8 #Un19 waryitn1sinerusenauIaniIe AUl NLkagnaINIsENEUA1N 8

a

Faleun wWoesidudledulusisnie wazuianduiloats nan153denuin dnAnwmdiidanzimdniiulungy

o

a1 §f <

naass An1sdsunlasesesrusenousieneluiianeiinduegedman lnsdandesidudladulusisnisanas

o o

wazsnandundomeifintu WenSsuifisusurounisiinuaznduaiuay egilluddmisada (p < .05) Fuduly
uauNRgIuiindly nefideldoAunenausnuarusuifiu fuiolud

1. Wasiudlvdulusenie

nwansssuiisuesidudlaiulusiinme sendneunazndiniseantdinesiedulausznay
Jaznas 8 dUnvi veenguneass wui1 wWesidudlaiulusinie Tenuuandiulpelidianauasunneieain
nauAaUAy Lesndnuasvedlsunsunseendidimedietulaszneutonsmasilélunsideildsuuuunis
AnNuuu2993 (Circuit Training) lneddnd1ur191a1n7151 N (Work) 30 3unil @auiun1sWn (Rest) 1iies 15 3und
sowlosty 12 v 1w 6 em Feililisrernansalunsifanssumanmerondigads 75wt dednumens
Andifinnudeidessnumumeldmnuminszduiunasanmsmuauanuvinvesnisiinge sefuanumiles
(RPE) lrioglutae 12-14 naeansilni 8 dUnii mugiunsldfameaussidudaiiiuaiuss (Pacing) Afindy
211 100 Asitouniluduanifl 1-4 1By 120 afaeuniluduaifl 5-8 dwmalvisunuunsiindnandnduianssy
NenelUULElsTN (Aerobic Exercise) masmszaziansiindaduanneiisumeazivdsuszuumsairmdaany
ludnszuiruniseendiadu (Fat Oxidation) defdlatuasaunfifuumdmnundnnaunuutiuagionia des
Tsemetianisienwanyndsnuavaniazasluiuunldduund mdsnundnlasgrefisyansnwm aenndosiu
mé’ﬂmiaaﬂﬁwé’qmaLﬁ'amwﬂlmﬁsmﬁ’ﬂLLazamiﬂJﬁuﬁJaa ACSM (American College of Sports Medicine, 2021)
findniniseensidmisuuuuelstnlussdunnumindiunansiifszeznaeiiosious 30 wiitull agtheia
mstiwasnuanludunazduasunisaninaludulusisnelaegsfivedaey

uonanil mslFiameausiduiiiiuarnda (Pacing) Ssfiunumddylunsmuauauninueans
aaﬂﬁflﬁama‘lﬁﬂqasﬂmsﬁuﬁmmzauashm’mﬁaa lnuaonAd eIt ULWIAAUDY Rhythmic Auditory Stimulation
(RAS) F958y 3T amzidsaaansansefunagiiusuuuunsiad sulmivessismeliiinauaiiausuasd
UsgAnsamanndstu msldaunilusswinnmseentdinediinaddninen TagtaeiiineuaynauIy aneay

'
P

Weonie uarann1ssuiaumilesan (Perceived Exertion) denalviiinanunsansszauainuneiendlunisesn

o

maanelagnauiudu (Park & Jee, 2022) @0nAROINULWIAATDY Terry et al. (2020) 195U18IMAUAIAILNTAVN
i Adusdeavuanuaulaainanuwilasdn (Dissociation Effect) wazdieuUsuaisual (Mood Enhancement)

biidsuiiussgelanaganumdamauluniseeniasniesniy dwalviaunsaiiussesiaiuazauseiiles

Y

yesfanssumemelasgrdivszansnm Faduleduddainduaiunisldndssnusiu (Total Energy Expenditure)

wazthlugnisanudaludulusanelussesed wagaenndesiunsfinyives Zhang et al. (2024) Anuinguuuy

SNaa

ﬁﬁ]ﬂﬁillﬂ’ﬁLﬂaauiﬁ’]ﬂizﬂ’PJU{]lQ‘Iﬂ’]uﬂ‘u{ﬂ31’]1Jﬂ’3’]1JM‘IJﬂ3u®Uﬂ’mﬂﬁ’NLLﬁBﬁﬂ’J’]ﬂJﬂHﬂﬂUﬁu Prglunsideauuning

@

aulaananuiilesan LLazamsﬁumﬁufmmmﬁaa lranunsasneseauauneenuluniseaniidnigle
sewllosauasusvasaimunualagliidniusanieaniuly Jutdeddgivihdnianisiasuwlatesdsenoy

o

snamelusunsannalusiulug@ifinnemingy
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wenwfleanndadedussezinaiuazanuninuensineds dnvazianizveinisadsulmuutule
Uszneudumzinas §admduniseantideniefiuiuuszamdanis (Neuromotor Exercise Training) Inge1danis
eulsraufusEniessuuUszamdanis N135U3AUNLeY9319n18 (Proprioception) NWeN1INTIAT LA
anuwduglunisainliduius furestulaegremeiilas (Shumway-Cook & Woollacott, 2007) Tnanas
wdoulmludnvazidesendonsuszinanatoyaainsruulsramaiunatssiuiunsauaundnuiewi el
annsaUuasufienenudeng wazguuuunmaiedeulmldoganniuazwiudimudaiiandommeausd
AsvvIuMsRanadwaliinnsssnumissusvendnilesefunarnduiownunarsdaiudu saudd
miﬁwmiauﬁ’umanné’wwﬁwawmju wnnimsiedeulmlusuiuutnd (Enoka, 2008) Fstlugnsifiusmng
n1519Wa%9U (Energy Expenditure) Suaﬂs'wﬂwimaiw%qﬁdamhaLﬁué]"miﬂﬂWimeamwﬁwuﬁﬂmmzaaﬂﬁ’wé’ﬂ
NBULAYAIENEINITODNAIAINTY (Excess Post-exercise Oxygen Consumption: EPOC) d@swalitinnislowdsau
azauuavatiuayunsannaluiulusseren aenndesiunsfinyives Batrakoulis et al. (2018) ARNYINAYDINS

a

AnUszamnanauilouuueas (Circuit-type Neuromuscular Training) Tuivejaniiinniglsadiu uaznuigluuuns

17

o w

’E’Jﬂé’fﬂﬂa'nmmaaLﬁmzﬁumﬂmmmz:gwé’mu‘ﬁugmLLazammalmﬁﬂui'Nmleﬁasmﬁﬁammg

2. wandunileans

MnuansisufuinanduifearssewhdeunssviimseentdimesietiulaUssneudonginas 8
Faasnguranes nui mandaniearefenuuandiulasdaufisiusazuananngumue esn
nseaniidinesieulaUssnoudimisinas S8nvae MsiAaeuiLuuRNEiinsaramimdnga (Weight
Bearing) wasiasufiennsede5inis Fadedldusduniswasivesndmiiovuasununansdiaiiounisiingae
LLiaﬁﬁu’Lugﬂmeaﬁnw (Bodyweight Training) a'qNaiﬁﬁmsﬂiséjfuﬂ13'1/TNmmawﬁaaauﬁimzﬁ’uﬁqqndwmi
waoulmund Tnslamzmsszaudulondrnievianadaidy (Type Il Fibers) §aduduledidvuinlng uaz
Fnenmlunisaiiausegs i ensvaussienisiad euiilfaandosiudimzauniuaznsimuaiiafisnii
aAonAdesiu Graic et al. (2021) find1ain nsiinfiinisiedeulwaiiiiinslidudniansanssdunsiuiaves
n&uniold nsamsludulondudovianasaui (Type Il Fibers) ilosndoddusmafininsuarguuss

Baluniniu lufeneiivindudatuusazads axdinsldoundudeduruaseuiiovzasusaiosuazgn
FuusInTznNanseAeuil (McArdle et al, 2015) nanafte iewinasdudatuiiusanedeausndieslallyi
nszuvnusniuly ndaniedsfonhaounniudesessuintng Turasieatu néunideununansdimidennss
ilovaemgadiialaliduaunani oty (Shumway-Cook & Woollacott, 2007) Taetanizidefinisfinavinny
Fonzidouldegdadies famsedeulman o ludhvaed Wisuallounsilinnduionmwiuaradalundey
fu shlvindantlogrldnussuassiaiies dewalienglésunsnsedu Wamsfnaudlondadefinmsusui
LL‘ﬁﬂLLiQ‘TTuLLazﬁMQaﬂéj’mLﬁ@LﬁM%ﬂLLﬁ%Q%ﬁ&N@I@H@%\‘i(ﬁfaﬂ’]iﬂﬂi%ﬁuéﬁi’]ﬂ’]iLmNmﬁyWéjﬁﬂ’]wﬂguﬁuim (Basal
Metabolic Rate) ‘Lﬁqﬁumuluﬁw Fesremedrfeddndsnusaumnnlunimadeidsuasisainuaninges
ndnniowaniilinaonnausiluvaeziniey donadesiu Paoli et al. (2012) finadr nsflnfidanuminyau
nanafisge azreifindnnsINa N s uvainldenuuniinseeniidaneiianuminadsUuiunans
nsrvIuMsdinanindisuaiounasinsruiunseontnduiiefdlaiiuazanndsulundsnuegwiados
wazenuL dwaliAnnsisuulasessuszneuiemeludnuazdiduin ndnde fusmamnandmiied
Lﬁ'wﬁumu@j’iﬂﬁ’um3aﬂawaaﬂ%uwmlﬁuﬁuaxauasmﬁﬂizﬁmﬁmw Famaidsunlandauinesisaosiauys

A A o o P o | L& a Aa a a
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