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Abstract

This study aimed to investigate and compare the effects of chair-based aerobic exercise
incorporating resistance band movements on balance ability and fall risk among older adults in the Sena
Nivet 1 Community, Bangkok. The participants were 40 older adults, including both men and women, aged
60-79 years (10 men and 30 women), who were members of a local elderly club and voluntarily
participated in the study. All participants met the inclusion criteria of being able to perform chair-based
exercise. The participants were divided into an experimental group (n = 20) and a control group (n = 20).
The experimental group participated in a chair-based aerobic exercise program incorporating resistance
band movements developed by the researchers, which demonstrated excellent content validity (I0C =
1.00), while the control group maintained their normal daily activities. The intervention was conducted over
an eight-week period, with training sessions held twice per week, each lasting 45 minutes. Balance ability
and fall risk were assessed before and after the intervention using the Timed Up and Go Test and the 4-
Stage Balance Test. Data were analyzed using mean, standard deviation, paired sample t-tests, and
independent-sample t-tests. The results indicated that after eight weeks of chair-based aerobic exercise
incorporating resistance band movements, the experimental group demonstrated a statistically significant
improvement in balance ability and fall risk. Specifically, the Timed Up and Go Test time decreased from
8.99 + 1.86 seconds to 6.41 + 1.08 seconds (a reduction of 2.58 seconds), and the 4-Stage Balance Test
score increased from 3.50 + 0.51 points to 3.85 + 0.36 points (an increase of 0.35 points), compared with
both the pre-training values and the control group (p < .05). These findings indicate that chair-based aerobic
exercise incorporating resistance band movements is effective in enhancing balance ability and reducing
fall risk among older adults. Furthermore, this exercise program represents a safe and appropriate approach

for promoting functional stability in community-dwelling older adults.

Keywords: chair-based aerobic exercise, resistance band, balance, fall risk, older adults
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auysal (National Statistical Office, 2021) nsiUasundaslaseaiissznsdsnanilugJamauaniiddy
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Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 79



Y

® A = o , a o o
N » Journal of Sports Science ?75&775?745/7?’7’767@5?77iﬂW’H!ﬂa‘!iJ’Jﬂﬂi‘i&l@‘Zlﬁ’IW nzgwm?am/mf/swzmguwz/szmﬂZm/
* *and Health Innovation

Qxo - Uit 5 aduil 2 (wwneu - Tguieu 2569)

vauzadoulinanasesiiiuddgy (Ambrose et al., 2013)
Tuusunvesdszmalve nswnduderadutgmavanidvuliuiuduenugiunsfiuduvesdssans

£ a 1Y v v

fge01g Inganyluguyudios 1wy yuvwawdinmi 1asinis 1 ngunnumiuas gaeegindyiutediinniu

) o

' v
aa o o o '
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A (Fear of falling) ?jaﬂduﬁﬁﬂmﬁﬂL?{mmiaaﬂﬁﬁqmﬂum@u (Delbaere et al, 2004) Fstunsosnidenielu
yhidsfiannsasuiunsldluiuiisnda Saruaende mmnzautuaussanmuesiaeeny uasyatunisaiuaing
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et al,, 2016) uazganusInzunnsetens (Quintela Cardoso do Carmo et al., 2020) Sﬁﬁaﬁuﬁﬁyﬁﬁuqﬂmm%
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Tufiinndn Fedanumunzausonsinfanssumanigluguyy dwaldlinnulaonsouazsimunzaudiniu
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wypsAUTENBY (Multi-component training) Ingnssanunsiindneussdiudlusg daamnnsneives Cancela
Carral et al. (2017) w1 nsiindasendndmiunsiinuelsdnuuidluggeoigamsadiivniuudauses
ndilosensddiudrswarmnuaanselunmnsesiildesaiiteddyuandumadeniidvsyansamanianistiu
Fnseruuuvegfuiivunaidn (Pedal exerciser) Wismsilnmsiadeulmuestosieiiosogiafien
nseenfidnsuuuuelsinuuindfinauvinnsoonfidiniedoensdin (Chair-based aerobic exercise
incorporating resistance band movements) 3aduuinnssuguamihaula iesnedadugunsalfifiwin
w1 :1AUsEndn annsaviussdunssiulimnzauivanssanmvesusazyana wazdinuvasadogade
Wisuifisuiugunsaiflnussiuiindu (Oliveira et al, 2023) SaufstnszdunsviinuvesszuuUszamiu
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ununanadi dadundunédrundeddiitunumlnenssdensmuaunimssiuasnistiostunisundy dwals
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Lﬁ@iﬁﬁﬁuauﬂduﬁaaﬂw I 40 AU YMsuUInguieg1seeniu 2 nqu nauay 20 AU BT3B
AdUAINUNANIINAFDY Timed up and go (TUG) MNTUVAdEUANILANAITEAINSANRAELIA1 TUG vauriades
nau nud saesnguiidnadsliuandety vhnsduisaeanguidngunaasiasnguaiuaudismsiuaainuas
svuslFngunaaesnsooniidnisuuuielstnuuing inauviiniseanidamedisensda  drunguaiunsli
AnduTINnUUNR LLasLﬁ'amﬁ%’aLﬁ?aéuﬁﬁwuuuﬁmauﬁa (Drop-out) = 0 AU AnLusnIIN15ABUM (Drop-out

rate) = 0%

\n3pefiefldlunside

1. Wiknsumsesnmdimeuwuuuelsdnuuis inaurhmsesnidsmesisendndulusunsuiivazesn
dmeildnsedeulmussuazatiuimesing q saufunisldussdiueneisda uin 10-15 Yeus) vaeils
s Tdenndomuidssimyauniiineiies Tnafinslddomnsmas (Beat) 80-120 BPM svazinannisilniianun
8 dUn i dUaniaz 2 s adiar 45 Uit uenanduiderlusunsuniseenfidimenuunelsdnuuindfueausi
mMseenmdimemeensdniiadiulunsisdeuanuniismsaduilom (Iltem-Objective Congruence Index: I0C)

fufiBenmadiuay 3 viu eenuissmsadaien winfu 1.00

Figure 1. Example of chair-based aerobic exercise incorporating resistance band movements in

the experimental group.
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Table 1. Chair-based aerobic exercise program incorporating resistance band movements

Phase Time (min) Exercise Name (English) Exercise Type

Seated Easy Walk Aerobic

Warm-up Seated Step Touch Aerobic

Beat 90-100 BPM 0 Seated Knee Up Aerobic
Seated Leg Curl Aerobic
Seated Biceps Curl Resistance (Elastic Band)

Main Training — Block 1 Seated Step Touch Aerobic

Beat 100-120 BPM 0 Seated Chest Press Resistance (Elastic Band)
Seated Easy Walk Aerobic

Seated Overhead Band Pull Apart Resistance (Elastic Band)

Main Training — Block 2 Seated Leg Curl Aerobic
Beat 100-120 BPM 0 Seated Row Resistance (Elastic Band)
Seated Easy Walk Aerobic
Seated Step Touch Aerobic
Main Training — Block 3 Seated Knee Extension with Band Resistance (Elastic Band)
Beat 100-120 BPM o Seated Knee Up Aerobic
Seated Abduction with Band Resistance (Elastic Band)
Cool-down Seated Leg Curl (Slow Tempo) Aerobic
Beat 80-90 BPM ° Seated Stretching & Breathing Recovery

2. WUUYIAADUANNANNNSE NSV LA AU AN SNAY
2.1 wuunagey Timed Up and Go test (TUG) 1 unuunagoumamuainisalunisvssdianay
audsstensnndulugzeorgiidnmstuiinnavusiuld-ndy Tusseznna 3 was Jsdimsliazuuudadie
(Defossez et al., 2024)
ynldaan < 10 3undl waneifiaudestenisundusiuasiinauannsalunisvmsadai
“nldian 1119 3wft waneifienudsssonsndunasiinnuanansalunisnsedalusyiuiunans
- mnldiaan 20-29 Jundi uansindianudssgeiensundunariimuanansalumsmsaiilusgiusi
-mnldaen > 30 Jundi uansidanaudssganndensndunasdieuaunsalunismsaialussdus
mﬂfﬁaﬂﬁ%“umS@JLLaiﬂﬁ%ﬂLﬁaﬂmﬁuﬂﬁMﬂé’m
2.2 WUUNAADY 4 Stage Balance Test \unisnagauauaIunsalun1snsadivesdsens
Usznausenisiiu 4 indinsedufie (1) nsduindaiu (Side by side stand) (2) A58 usawinA3 Wi (Semi
tandern stand) (3) n38usiewinstanua (Full tandem stand) wae (4) 158w (One leg stand) Tneldnns

Guiinaniygaengunia 4 vindeseru Jainstinzuuudsiiie (Defossez et al., 2024)
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- mnanansaduluing 1 lgw 10 Fundt ualdanmnsaduluving 2 1oy 10 Sunfiezld 1 avuuy

- mnanansaduluing 2 Wi 10 Fundt wailsawnsaduluviag 3 T 10 Jundieeld 2 asuuy

- mnanansaduluig 3 w10 Fundt walamnsaduluing 4 Teunu 10 Sunfieeld 3 avuuy

- nanunsaduluving 4 Tduny 10 Jundt agld 4 azuuy
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5. insUszifiuauannsalunmssduagaudeionsundy nounsiinfungudedne Tagldnis
NAEaU Timed Up and Go test uay 4 Stage Balance Test Mé“qmﬂﬁ?uvi"]miLLﬁmejmﬁaasmaamf]u 2 NGy QY
av 20 A laeldi5Sesaduandunanisaaeu Timed up and go (TUG) kagvinn1sguid1ng u (Random

Assignment) NARBILALNGNAIUAN AILN1TIURAN

v o
(% q '

6. Muualingunaassitnisineanidnisuuukelsinuuindinauviin1seaninaainiermuegn g
Tusunsufifidvasnedu taeldanuiin Ao dluassuruauidnemi lasins 1 auasy 8 dUaw Tagluusazdun
awshnsin 2 $u fle Tufunsuarfungitaud afeas 45 it daunguanuauliFiuFinauUng

7. vhmsUszduanuaninsalunisnssiikazanudesenisndu Tagldnisveaeu Timed Up and Go
test uaw 4 Stage Balance Test n&an1sENEUAAT 8 AUNGUAIBENS

8. UHANISNAFB UL IATILRNANIEDRA

nsAaTvidaya

ihieyammeaeuiilduriiesginasnelsunsunoufiumesdiiasy

1) Ainsrzsimnuanansalunsmssiuazadssiensvndy Tasnsmanads (9 drudoavumnsgu
(standard deviation: S.D.) ¥99nan1INAgeU Timed Up and Go test ay 4 Stage Balance Test NouN1IANLAY
AMenaIN1sin 8 dUnn

2) Wisuiisuauasalunmsnswiuazauidssiensundy melunguvaassuasnguaiugy fou

MMSENULATNIINAINITHN 8 dUAY MDA Paired sample t-test
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3) Wi UIEUAMLAILTOIUNITNTIRIUALANUELIRONITUNAN TENINNGUNAADIALNFUAIUAL NOU
MMSENULATAIWAINITIN 8 dUAY AIwadd Independent sample t-test

4. MuINIUIABNSNA (Effect Size) (Cohen’s d)

NANI5IY

1. Feyailuvesngudegn nuingunnassdanadonazdnideauunnsgiuveseny i duge
WU 72.55+7.40 U 53.14+9.89 Alan3u way 156.70+6.85 lwufluns audfu nquauANdAadsuazdiu
\Josuunnsgiuveseny ﬁmﬁfﬂa'auqﬁ Wiy 69.08+6.03 U 56.839.76 Alansuuag 159.50+7.96 LUURLLAT

AUAINUAINI5197 2 (Table 2.)

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

Experimental group (n=20) Control group (n=20)

General information = —
X S.D. X S.D.
Age (years) 72.55 7.40 69.08 6.03
Weight (kg) 53.14 9.89 56.83 9.76
Height (cm) 156.70 6.85 159.50 7.96

2. wan1sieuiisuanuaansalunisvsaiikazanudsswiensunduniglungunaassiiviinisiinesn
MAINBLUUKELTTN UMM BTINANINNTRDNMEINEMIBENER LaENFUAIUAN TENINABUNMRNLALNI8NEINTS

o

AnFUAIMT 8 feadid Paired sample t-test WUINFUNARBIIANRAEYDINANITNAZDU Timed Up and Go test

Aounisiln (€ = 8.99, S.D. = 1.86) warN18NSINTANGUAT 8 (X = 6.41, S.D. = 1.08) HAuLANA1I DY 9]

Teddaynnsadafisedu .05 wazvundvsnasgluszaugn (¢ = 8.48, p < .00, d = 1.90) drupaAeunmans
NAFDU 4 Stage Balance Test naun15in (X = 3.50, S.D. = 0.51) WAEAEVEINSHNEUAIT 8 (€ = 3.85, S.D. =

o w a @

0.36) ﬁmmLmﬂm'Nﬁ’uaﬂwﬁﬁfaaflﬂzymmaaﬁsz VU .05 LLazsummﬁw%waagﬂuizﬁumuﬂmﬂ (t =-2.66,p = .01,
d = 0.60) drungueunuiiaadsvenanisnadey Timed Up and Go test Aeun1sin (€ = 9.24, S.D. = 2.00)
wasMendIMsEndUnmii 8 (X = 9.01, S.D. = 2.33) liflanuunnsneiu LLasﬂJuwmﬁm%waa&ﬂuizﬁULﬁﬂ—muﬂma
(t=156,p=.13 d = 0.35) dIUANAALVOINANIINAGDU 4 Stage Balance Test Aoun1siln (X = 3.55, S.D. =
0.51) wavmeundan1sindUnnuidi 8 (X = 3.45, S.D. = 0.51) luifmnuuansneiu wazvundnENasgluseiudn (t =

1.00, p = .33, d = 0.22) #9157 3 (Table 3.)
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ey

Table 3. The comparison of the average of Timed Up and Go test and 4 Stage Balance Test within the

experimental group and control group (before and after training for 8 weeks)

Before Training After Training Effect Size
Group t p
X S.D. X S.D. (d)
Experimental group
- Timed Up and Go test (sec) 8.99 1.86 6.41 1.08 8.48 .00* 1.90
- 4 Stage Balance Test (point) 3.50 0.51 3.85 0.36 -2.66 01* 0.60
Control group
- Timed Up and Go test (sec) 9.24 2.00 9.01 2.33 1.56 13 0.35
- 4 Stage Balance Test (point) 3.55 0.51 3.45 0.51 1.00 33 0.22

* p< .05 indicates a statistically significant difference

Cohen’s d effect size is interpreted as: small = 0.2, medium = 0.5, large = 0.8 (Cohen, 1988)

3, nan1siUBuisuANasE NS ILaTAUAB N SMNAYN fReddR Independent sample t-
test szariangunaaesiivhnisiineanidinisuuuuelstnuuig inauviiniseentidsnedeensda uazngu
AUA Aeunsiln wudrAedsyeamansnaaey Timed Up and Go test ¥83ngumnass (X = 8.99, S.D. = 1.86)
wagnauAIuAN (X = 9.24, S.D. = 2.00) lifiaruuandnsiuwasvunadvswasgluseduién (t = -0.40, p = 68, d =
-0.13) duAadeveinanIviadey 4 Stage Balance Test vaangumaaes (X = 3.50, S.D. = 0.51) uaznguATUAL
(X =355, 5D. = 0.51) Lflauwanssiunazawindnsnaeglussdudn (¢t = -0.30, p = .75, d = -0.10) du
MendinsEndUansif 8 nuAeasvesmamsnagey Timed Up and Go test ¥a3ngunaaes (X = 6.41, S.D. =
1.08) waznguAuAy (X = 9.01, SD. = 2.33) uandnafusgredlfoddameadadisziu 05 uazvundvinasyly

1Y

JeAUgenn (t = -4.50, p < .00, d = -1.14) druAalgYeIHanISIndaU 4 Stage Balance Test ¥aangunaaes (X

aa

= 3.85, S.D. = 0.36) waENgUAIUAL (X = 3.45, S.D. = 0.51) unneefueg1alitudAymeadfiiseiu .05 wavun
angnwaeglusziugs (t = 2.84, p < .00, d = 0.90) FatunguneaeiinsHneenmaINeluukalsdnuwna v
NALVININI5BBNANAINEMBE19EA wandlmiiuDslUsEanSNalUNISNALAIUNTALIUNISNTIFILALAAAIULAEI6D

nsvinauludgeeny Andinguaiunu daandlunisie 4 (Table 4.)
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Table 4. The comparison of the average of Timed Up and Go test and 4 Stage Balance Test before and

after training for 8 weeks between the experimental group and the control group

Experimental group Control group Effect
Test t p
X S.D. X S.D. Size (d)
Before training
- Timed Up and Go test (sec) 8.99 1.86 9.24 2.00 -0.40 .68 -0.13
- 4 Stage Balance Test (point) 3.50 0.51 3.55 0.51 -0.30 75 -0.10
After training
- Timed Up and Go test (sec) 6.41 1.08 9.01 2.33 -4.50 .00* -1.14
- 4 Stage Balance Test (point) 3.85 0.36 3.45 0.51 2.84 .00* 0.90

* p<.05 indicates a statistically significant difference

Cohen’s d effect size is interpreted as: small = 0.2, medium = 0.5, large = 0.8 (Cohen, 1988)

aAUsIINAN1IIAY
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a

Haseng N1 snseadnsiaunAte (Stojanovie et al., 2021) @anAaediuaiIdeuas Meng et al. (2025) 9
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(2020) iwuinsfinoonidsmeunvusaunauszriuelsinuazusdutanaudssensndlldiniins
AnuiesgunuuLAeD

uenanil definrsandoyariluvesnguiiedis (Table 2) wuirdamdouuuunsgiu (S.0) vesenglu
nauvaasslanguAIUALTmABLNIg (7.40 way 6.03 T udisy) easvieulsiiiufsnmainuaievesdiseny
(Age heterogeneity) melunguiiogng finseuaguiausfasorgreuduluausfaorgreutans muniwosds
pyiienvdsmarefiuguaussanIndunmssiauazaadssdansunduiiunndiaty iesainnszuiunsdey
N08M9AITINGT 1u nmwananduiletes (Sarcopenia) niensanaswesnisuiauiFnvessuuisram
(Somatosensory system) ﬁﬁﬂﬁmm?umaLﬁwﬁyumumsﬁmﬁu (Ambrose et al., 2013)

agislsinny wiinguiiegsaziianuvainvalsverisergiazaiainiiuansalun1smssilas Ay
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firtuognadidddqmsadfdodieutunguaunu Gt liuiasyansamaeddusunsufignosniuuailifieny
aveuuazimnzaniuggsenglursniie lidriniissaseiglaaseiynils Tnsfuusddgaenisldensdaiim
i idunsasunuuUiuasdls (variable resistance) deffgsongusiazau liinazeny 60 wie 70 U anunsasen
wsaiamudnenTwuesmuiedls (Selfregulated intensity) liAnmsiauwesni s douazmanssiafivmngan
AuuTunueITInenuLes SsdenndasiuanmannuduriwesmusuiinguoonidanednUszneudisaundndi
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1. humsagunaiiaily (Generalizability)
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4. SEELIANNNSANYILALAITHANUNA
SreEIaIin 8 dUAYilganeasanIsAsIINUNNSUR UL YRS ardY widildanadsiaunasesend Ly
N3ABYYRINANITITY (Maintenance) visanasagUin1sain1smnauass (Actual falls) luginuszdniu Feiesendy

AsAAMIUNAIZE281) (Longitudinal follow-up)
ayunansITeuasdalauaLuL
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q q
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