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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.
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articles. Tables and graphs must be headed.
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method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Older women living in rural areas may have
limited access to structured exercise programs and are vulnerable
to declines in muscle strength and balance. This study evaluated
changes after an 8-week community-based exercise program
using elastic-band exercise performed on a balance pad.

Methods: This retrospective observational study included 38
community-dwelling older women who participated in a rural
musculoskeletal disorder prevention program. The program was
conducted once weekly for 8 weeks, with 30-minute sessions.
Grip strength, Functional Reach Test (FRT), and Korean Falls
Efficacy Scale-International (KFES-I) scores were assessed
before and after the program. Subgroup analyses were also
performed according to fall experience in the previous 12
months.

Results: After the intervention, significant improvements were
observed in left grip strength (20.95 = 3.74 vs. 23.14 £ 3.93 kg,
p<0.001), right grip strength (21.33 +2.57 vs. 23.82 + 2.58 kg,
p<0.001), FRT-left (25.47 £+ 3.43 vs. 28.50 + 3.28 cm, p<0.001),
and FRT-right (25.82 + 3.57 vs. 28.61 + 3.44 cm, p<0.001).
KFES-I scores significantly decreased from 60.24 + 3.679 to
56.45 + 5.75 (p<0.001), indicating improved fall-related self-
efficacy. In subgroup analyses according to fall experience, both
groups showed significant within-group changes in all variables.
However, between-group differences in change scores should
be interpreted cautiously because the subgroup analyses were
exploratory and limited by small sample sizes.

Conclusions: These findings suggest that an 8-week elastic-
band exercise program performed on a balance pad may be a
feasible low-cost community-based intervention for rural older
women. However, because of the retrospective single-group
design, the findings should be interpreted cautiously, and further
controlled studies are needed to confirm effectiveness.

Key words. Women, elastic band, balance pad, strength,
balance, fall.

Introduction.

Accessibility to health care is closely related to overall health
and influences physical activity, use of medical services, and the
acquisition of health information [1]. The distribution of medical
resources and economic and social conditions shape individuals’
ability to manage health, while access to health information is
critical for preventive care and health maintenance. Limited
access reduces opportunities for early detection and timely
treatment, thereby contributing to health disparities [2].

People living in rural areas generally have poorer access to
both health information and healthcare institutions than those
in urban settings. This gap is driven by geographic distance,
adverse weather, financial constraints, and limited availability
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of specialized services [3]. Rural populations also tend to
experience higher all-cause mortality and greater early mortality
from major conditions, alongside lower preventive service
use and more frequent unhealthy behaviors, which together
affect life expectancy and healthy life expectancy. In addition,
rural regions contain a higher proportion of older adults than
urban areas, further increasing the burden of age-related health
problems [4].

Physical inactivity is a major and preventable contributor to
morbidity and mortality [5]. Participation in aerobic physical
activity has declined over time and decreases markedly with
age. Notably, older women show particularly low participation,
and the gender gap widens among adults aged 70 years and
older, suggesting greater vulnerability to functional decline
in older women [6]. Aging is associated with deterioration in
both health-related fitness and skill-related capacities. These
changes are driven by progressive loss of muscle mass and
strength, slower neuromuscular activation, and impaired
sensory integration, which collectively compromise mobility
and functional independence [7]. Consequently, interventions
that target balance and muscle strength are essential to preserve
function and reduce fall risk in older adults [8]. Resistance
exercise performed under unstable surface conditions may
simultaneously challenge neuromuscular coordination and
postural control, offering a potentially practical approach for
improving functional performance in rural older women [9].

In rural settings, older adults are often exposed to physical
demands that differ from those in urban environments. Daily
tasks such as farming, gardening, carrying loads, walking on
uneven terrain, and prolonged squatting require continuous
postural adjustment, trunk stabilization, and lower limb
strength, thereby increasing reliance on dynamic balance control
and sensorimotor integration [10]. Uneven ground surfaces
commonly encountered in rural areas may further elevate
fall risk by placing greater demands on proprioceptive and
neuromuscular control systems. Despite these con-text-specific
risks, evidence remains limited regarding feasible, community-
based exercise strategies tailored to rural older women [11].

As populations age, age-related declines in muscle mass,
balance, and bone density contribute to functional limitation,
increased fall risk, and reduced mobility, which may lead
to difficulties in independent daily living and psychosocial
withdrawal [12]. Although aging is unavoidable, maintaining
a healthy lifestyle particularly regular physical activity before
disease onset has been associated with preserved function,
im-proved quality of life, and reduced societal healthcare
burden [13]. Therefore, scalable interventions that can be
implemented within rural communities are needed to address
functional decline and fall risk in older adults, especially
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among older women who may face compounded barriers to
structured exercise participation [11]. In addition, sex-specific
physiological changes should be considered when addressing
functional decline in older women. Postmenopausal hormonal
reduction, particularly decreased estrogen levels, accelerates
loss of muscle mass, bone density, and neuro-muscular
efficiency [14]. Older women generally exhibit lower absolute
muscle mass and grip strength compared to men of similar age,
and age-related sarcopenia progresses more rapidly in women
due to combined endocrine and behavioral factors. These
biological differences may increase susceptibility to balance
impairment and fall risk, particularly in rural settings where
structured exercise opportunities are limited [15,16]. Declines
in physical function are closely related to limitations in daily
living and are associated with an increased risk of falls. Falls are
common among older adults and can have particularly serious
consequences in those with osteoporosis or in those receiving
anticoagulant therapy [17,18]. Fall-related injuries may include
fractures, particularly of the hip and upper extremities, as well
as head injuries and bleeding complications. Ap-proximately
one-third of community-dwelling adults aged 65 years and
older experience at least one fall down each year, and falls
are associated with hospitalization, loss of independence, and
increased morbidity [ 19]. In addition, falls may lead to temporary
immobility and activity restriction, which can contribute to
physical inactivity, malnutrition, loss of muscle strength, and
further decline in functional capacity, thereby in-creasing the
risk of recurrent falls [20].

However, limited evidence is available regarding feasible
community-based exercise strategies combining resistance
exercise and unstable-surface training for rural older women.
Given the practical constraints in rural settings, accessible
and low-cost exercise programs are needed. Therefore, this
retrospective study aimed to investigate short-term pre—post
changes in grip strength, dynamic balance, and fall-related
self-efficacy after an 8-week elastic-band exercise program
performed on a balance pad in community-dwelling rural
older women. In addition, subgroup analyses were performed
according to fall experience during the previous 12 months. The
findings were intended to provide preliminary practice-based
evidence for future controlled studies.

Materials and Methods.
Study Design:

This study was a retrospective observational analysis of
routinely collected assessment data from an existing rural
community exercise program. The program was implemented
as part of the musculoskeletal disorder prevention initiative
operated by the Agricultural Technology Center, and the present
research analysis was planned after completion of the program.
The study did not involve randomization, investigator-driven
allocation, or a non-intervention comparator group.

Assessments were conducted as part of routine program
evaluation at two time points: baseline testing was performed
immediately before the first program session, and post-program
testing was performed after completion of the final session at
week 8. Prior to program participation, all participants provided
written consent permitting the use of their personal information
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and program-related evaluation data for research purposes.
For the present retrospective analysis, only de-identified data
were extracted and analyzed. This retrospective analysis was
approved by the Institutional Review Board of Cheongju
University (approval number: 1041107-202404-HR-014-02).
All data were de-identified before analysis, and the study was
conducted in accordance with the principles of the Declaration
of Helsinki.

Study Participants:

Participants were community-dwelling older women who
enrolled in the rural musculoskeletal disorder prevention
program delivered through the Agricultural Technology Center.
Eligibility for the present analysis was determined using
program records.

To be included, participants were required to (1) have
completed all scheduled weekly sessions during the 8-week
program (no missed sessions) and (2) have complete paired
outcome measurements at both baseline (pre-program) and
post-program (after week 8) assessments. Participants were
excluded if they missed any weekly session, or if baseline or
post-program assessments were missing, incomplete, or not
recorded ac-cording to the program’s standard schedule, making
valid pre—post comparison impossible. Therefore, the analytic
sample comprised complete cases with attendance-confirmed
participation and paired baseline/post-program assessments for
all study outcomes. Accordingly, 38 participants who attended
all weekly sessions throughout the 8-week program and had
paired pre- and post-program assessments were included in the
final analysis. The present analysis included only community-
dwelling older women with complete attendance and paired pre-
and post-program assessments. Participants with incomplete
demographic or outcome data were excluded from the final
analysis.

Program Description:

The program evaluated in this study was an existing community-
based exercise program delivered through the Agricultural
Technology Center’s musculoskeletal disorder prevention
initiative. The program was implemented as usual community
ser-vices, and the present study retrospectively analyzed routinely
collected pre—post assessments from participants who completed
the program. The program was conducted once weekly for 8
weeks, with a supervised 30-minute session each week.

Each weekly session was delivered as a 30-minute supervised
program performed on a balance pad with an elastic resistance
band (Figure 1). The session began with a 5-minute warm-
up in which participants stood on the balance pad with feet
shoulder-width apart and performed side-to-side weight shifting
(Figure 1a). The main exercise component lasted 20 minutes
and was performed while standing on the balance pad with the
feet together. During this block, participants completed four
S-minute elastic-band tasks. First, participants maintained a
stable trunk posture, extended the arms forward, then pulled the
elbows backward to the sides; trunk rotation was added while
keeping the elbows fixed to increase pulling demand (Figure
1b). Second, participants stepped on the elastic band with one
foot and pulled the band with the opposite hand, incorporating
shoulder abduction and trunk rotation while visually following



the moving hand (Figure 1c). Third, the band was positioned
under the armpits and participants pushed forward by extending
the elbows with the shoulders held at approximately 90° of
flexion (Figure 1d). Fourth, the band was secured under both
feet and participants pushed upward with the hands raised
overhead (approximately 180° of shoulder abduction) (Figure
le). The session ended with a S-minute cool-down consisting of
stretching exercises (Figure 1f).

Outcome measurements:

The FRT was selected due to its established validity and
sensitivity in detecting dynamic balance changes in community-
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dwelling older adults. Handgrip strength was included as
a widely recognized indicator of global muscle strength
and functional re-serve. The KFES-I was selected to assess
psychological components of fall-related self-efficacy, which
may influence activity participation and movement confidence.
The assessment tools used in this study have demonstrated
excellent reliability in older adult populations.

The grip strength test is a simple and reliable method for
objectively assessing upper limb muscle strength. In this
study, the evaluation was performed using the JAMAR
Hand Dynamometer (Sammons Preston, USA), which is
internationally standardized and widely used in Korea.

()

Figure 1. Components of the 8-week community exercise program: elastic-band resistance exercises performed on a balance pad. (a) Warm-up
(5 min): side-to-side weight shifting. (b—e) Main exercises (20 min total; 5 min each): (b) pull with trunk rotation, (c) step-on band cross-body
pull with shoulder abduction and trunk rotation (bilateral), (d) forward push with the band positioned under the armpits (=90° shoulder flexion),
and (e) overhead push with the band secured under both feet (=180° shoulder abduction). (f) Cool-down (5 min): stretching.

Table 1. Participant s general characteristics (N = 38).

Characteristic Value

Age (years) 77.26 £ 14.87
Height (cm) 154.39 + 25.45
Weight (kg) 57.36 +12.47
BMI (kg/m?) 24.35+3.27
Fall in the previous 12 months (yes, %) 21 (55.26)

Abbreviations: BMI: Body Mass Index. Notes: data are reported as mean £+ SD or percentage.

Table 2. Analysis of changes in post-test relative to pre-test of all subjects (N = 38).

Evaluation Pre-test Post-test t 14

GS left (kg) 20.95+3.74 23.14+3.93 -6.71 <0.001%**
GS right (kg) 21.33+£2.57 23.82+£2.58 -7.15 <0.001**
FRT left (cm) 25.47+£3.43 28.50 £3.28 -8.38 <0.001**
FRT right (cm) 25.82+3.57 28.61 £3.44 -7.74 <0.001**
KFES-I (score) 60.24 +3.67 56.45+5.75 7.22 <0.001**

Abbreviations: GS: Grip Strength; FRT: Functional Reach Test; KFES-I: Korean Version of the Falls Efficacy Scale—International; ** p < 0.001.

Notes: data are reported as mean + SD.
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Table 3. Comparative analysis of changes within the group based on fall experience.

Group Evaluation Pre-test
GS left (kg) 20.95 +3.03
GS right (kg) 22.01+2.04
(Fi\lf%) FRT left (cm) 25.94 +3.73
FRT right (cm) 2524 +2.43
KFES-I (score) 60.71 £3.19
GS left (kg) 21.75 +4.30
FEG GS right (kg) 20.95 +2.86
(n=21) FRT left (cm) 25.10+3.20
FRT right (cm) 26.29 +4.28
KFES-I (score) 59.86 + 4.06

Post-test t P

22.71+£3.22 -4.44 <0.001%**
23.74 £1.99 -5.55 <0.001**
29.06 +£3.36 -5.83 <0.001%**
27.82+£3.18 -5.69 <0.001%**
56.82 +4.43 -6.54 <0.001**
23.49+447 -5.16 <0.001%**
23.88 +£3.02 -5.65 <0.001**
28.05+3.23 -5.90 <0.001**
29.24 +3.59 -5.41 <0.001%**
56.14 +6.73 -4.46 <0.001**

Abbreviations: FNEG: Fall Non-Experience Group; FEG: Fall Experience Group; GS: Grip Strength;, FRT: Functional Reach Test; KFES-I:
Korean Version of the Falls Efficacy Scale—International; ** p < 0.001. Notes: data are reported as mean + SD.

Table 4. Exploratory comparison of change scores between groups according to fall experience.

Evaluation FNEG (n=17) FEG (n =21)
GS left (kg) -1.76 £ 1.63 -2.53+£224
GS right (kg) -1.74+£1.30 -3.09 £2.50
FRT left (cm) -3.12+£2.20 -2.95+£2.29
FRT right (cm) -2.59+1.87 -2.81+2.50
KFES-I (score) 3.88+£2.44 3.71+2.81

t P
1.17 0.246
2.21 0.049*
-0.22 0.823
0.49 0.622
0.15 0.876

Abbreviations: FNEG: Fall Non-Experience Group; FEG: Fall Experience Group; GS: Grip Strength; FRT: Functional Reach Test; KFES-I:
Korean Version of the Falls Efficacy Scale—International; * p < 0.05. Notes: data are reported as mean + SD.

Participants were seated with the shoulder in a neutral position,
elbow flexed at 90 degrees, forearm in a neutral position, and
wrist extended be-tween 0-30 degrees. They were instructed
to squeeze the handle with maximum force. Each hand was
tested twice, and the higher value was used for analysis. Grip
strength is closely associated with overall muscle strength,
physical function, and frailty, making it a valuable indicator of
physical health in older adults. Handgrip strength was recorded
in kilograms (kg) as displayed by the dynamometer.

The FRT is a reliable and widely used tool to assess dynamic
balance, particularly in older adults and individuals at risk of
falling. The test involves having the participant stand next to
a wall-mounted measuring tape, extend one arm forward at
shoulder height, and reach as far forward as possible without
losing balance or taking a step. The distance between the
starting position of the fingertips and the furthest reach point is
measured. This test provides a quantitative measure of dynamic
balance. It is simple, quick to administer, and effective in
predicting fall risk in community-dwelling older adults.

KFES-1 is a self-reported questionnaire designed to assess fear
of falling during various daily activities. It consists of 16 items,
each rated on a 4-point Likert scale (1 = not at all concerned to
4 = very concerned) indicating the level of concern about falling
while performing specific tasks such as walking around the
house, going out, or taking a bath. The total score ranges from
16 to 64, with higher scores indicating a greater fear of falling.
The FES-I has been shown to have high reliability and validity
and is widely used for quantifying fear of falling in older adults.
In this study, KFES-I was utilized.

Statistical Analysis:

All statistical analyses were performed using SPSS version
25.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics
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were used to summarize participant characteristics and outcome
variables. Continuous variables are presented as mean =+
standard deviation, and categorical variables as number and
percentage. The normality of continuous variables and change
scores was assessed using the Shapiro—Wilk test because of the
small sample size. Pre—post changes in the total sample were
analyzed using paired t-tests. Subgroup analyses according to fall
experience were conducted as exploratory analyses. Between-
group differences in baseline values and change scores were
initially examined using independent t-tests. When normality
assumptions for change scores were not satisfied, nonparametric
sensitivity analyses using the Mann—Whitney U test were
performed. In addition, ANCOVA models adjusted for baseline
values were used as sensitivity analyses for between-group
comparisons. The minimum required sample size was estimated
using G*Power version 3.1 for the primary paired pre—post
comparison in the total sample, not for subgroup comparisons.
Therefore, subgroup analyses should be interpreted cautiously
because of the limited statistical power. A p-value of less than
0.05 was considered statistically significant.

Results.

A total of 38 community-dwelling older women were included
in the final analysis (Table 1). The mean age of the participants
was 77.26 + 14.87 years. The mean height, weight, and body
mass index were 154.39+25.45 cm, 57.36 £ 12.47 kg, and 24.35
+ 3.27 kg/m?, respectively. Twenty-one participants (55.26%)
self-reported at least one fall during the previous 12 months.

Significant improvements were observed in all outcome
measures after completion of the 8-week program (Table 2).
Left grip strength increased from 20.95 + 3.74 to 23.14 + 3.93
kg (t = -6.71, p < 0.001), and right grip strength increased
from 21.33 + 2.57 to 23.82 = 2.58 kg (t = -7.15, p < 0.001).



Dynamic balance, assessed by the Functional Reach Test, also
improved significantly, with FRT-left increasing from 25.47 +
3.43 to 28.50 + 3.28 cm (t = -8.38, p < 0.001) and FRT-right
increasing from 25.82 £3.57t0 28.61 £3.44 cm (t=-7.74,p <
0.001). In addition, KFES-I scores significantly decreased from
60.24 + 3.67 to 56.45 + 5.75 (t = 7.22, p < 0.001), indicating
improvement in fall-related self-efficacy.

In the fall non-experience group, all outcome measures showed
significant pre—post changes after the 8-week program (Table
3). Left grip strength increased from 20.95 + 3.03 to 22.71 +
3.22 kg (t =-4.44, p <0.001), and right grip strength increased
from 22.01 £2.04 t0 23.74 £ 1.99 kg (t=-5.55,p < 0.001). FRT-
left increased from 25.94 +3.73 t0 29.06 £ 3.36 cm (t=-5.83, p
< 0.001), and FRT-right increased from 25.24 + 2.43 to 27.82 =
3.18 cm (t =-5.698, p < 0.001). KFES-I scores decreased from
60.71 £3.19 t0 56.82 £ 4.43 (t =-6.54, p < 0.001).

Similarly, in the fall experience group, all measured outcomes
improved significantly after the intervention. Left grip strength
increased from 21.75 + 4.30 to 23.49 + 447 kg (t=-5.16, p <
0.001), and right grip strength increased from 20.95 + 2.86 to
23.88 £3.02 kg (t =-5.65, p < 0.001). FRT-left increased from
25.10£3.20t0 28.05 £ 3.23 cm (t=-5.90, p < 0.001), and FRT-
right increased from 26.29 + 4.28 t0 29.24 + 3.59 cm (t =-5.41,
p <0.001). KFES-I scores decreased from 59.86 + 4.06 to 56.14
+6.73 (t=-4.46, p < 0.001).

When the magnitude of change was compared between
groups, a significant between-group difference was observed
only for right grip strength (Table 4). The fall experience group
showed a greater change in right grip strength than the fall non-
experience group (-3.09 + 2.50 vs. -1.74 £ 1.30,t =221, p =
0.049). In contrast, no significant between-group differences
were found for left grip strength (p = 0.246), FRT-left (p =
0.823), FRT-right (p = 0.622), or KFES-I scores (p = 0.876).
These findings suggest that both groups demonstrated broadly
similar improvements across most outcomes, regardless of fall
experience, with the exception of right grip strength. Because
the subgroup sample sizes were small, ANCOVA adjusted for
baseline values was additionally performed as a sensitivity
analysis. The baseline-adjusted ANCOVA did not confirm
significant between-group differences in any outcome, including
right grip strength. Therefore, the subgroup findings should be
interpreted cautiously.

Discussion.

This retrospective observational study evaluated short-term
pre—post changes associated with an 8-week community-based
exercise program consisting of elastic-band resistance exercise
performed on a balance pad in rural older women. The principal
findings were as follows. First, significant improvements were
observed in bilateral grip strength and dynamic balance, as
assessed by the Functional Reach Test, after participation in
the program. Second, KFES-I scores significantly decreased,
suggesting an improvement in fall-related self-efficacy. Third,
when participants were stratified according to fall experience
during the previous 12 months, both subgroups showed
significant within-group improvements across all measured
outcomes. However, between-group subgroup comparisons did
not provide robust evidence of differential changes according
to fall experience after considering the small subgroup sample
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sizes and sensitivity analyses. Overall, these findings suggest
that a brief, low-cost, community-deliverable exercise program
may be associated with multidimensional functional benefits in
rural older women, although the results should be interpreted
cautiously because of the retrospective single-group design.

Interpretation of the main findings in a rural commu-
nity context.

The present study is meaningful in that it provides practice-
based evidence from a real-world rural setting, where older
women may face limited access to structured exercise,
preventive services, and rehabilitation resources. As noted
in the Introduction, rural residence is often associated with
reduced healthcare accessibility, lower preventive service use,
and a greater burden of age-related functional problems [1-4].
In addition, older women are particularly vulnerable to declines
in muscle strength, balance, and physical activity participation
[6,12,14-16]. In this context, the present findings suggest that
an exercise program requiring minimal space and low-cost
equipment may still be associated with favorable short-term
changes in physical and psychological outcomes relevant to
fall-related function. The fact that the program was delivered
through an Agricultural Technology Center initiative further
supports its potential feasibility within existing rural community
infrastructures.

Grip strength outcomes.

Bilateral grip strength significantly increased after the 8-week
program. Although grip strength is an upper-extremity measure,
it is widely recognized as a practical indicator of overall muscle
strength, functional reserve, frailty status, and general health in
older adults [21,22]. Therefore, the observed improvement may
reflect not only local upper-limb adaptation but also broader
functional adaptation to repeated exercise participation.

A plausible explanation is related to the structure of the
intervention itself. The program incorporated repeated elastic-
band pulling and pushing movements while participants stood
on an unstable surface. Such tasks likely required coordinated
activation of the upper limbs, trunk, and postural muscles, may
have contributed to improved neuromuscular coordination,
although learning effects related to repeated testing cannot be
excluded [23-26]. In older adults, even relatively brief training
exposure may improve motor unit recruitment, intermuscular
coordination, and efficiency of force transmission, which could
contribute to measurable gains in grip strength [25,26]. These
mechanisms may be particularly relevant in rural older women,
who often have fewer opportunities to engage in structured
resistance exercise [11,23].

The present findings are also consistent with previous studies
reporting that elastic-band training can improve strength-related
outcomes in older women. Hernandez-Martinez et al. [27]
reported beneficial effects of elastic-band training on physical
performance in older women, while Valdés-Badilla et al. [28]
also found improvement in physical-functional outcomes after
elastic-band exercise in older women with sarcopenia. Although
the frequency and training dose of those interventions were
greater than in the present study, the direction of change was
similar. This suggests that even a once-weekly community-
based format may still be associated with detectable strength-



related improvement when the program includes repeated
resistance tasks performed in a controlled and supervised
manner. However, given the absence of a comparator group,
the current findings should be interpreted as program-associated
changes rather than definitive evidence of effectiveness.

Dynamic balance outcomes.

Dynamic balance improved significantly on both sides, as
shown by the increase in FRT distance after the intervention.
The FRT is a simple but clinically meaningful tool for evaluating
dynamic balance and forward stability in older adults, and
poorer performance has been associated with instability,
mobility limitation, and increased fall risk [29,30]. Therefore,
the improvement observed in the present study suggests
potential enhancement of balance-related function relevant to
daily mobility.

One likely explanation is that the balance pad increased
postural demands during exercise. Standing on an unstable
surface challenges proprioceptive input, postural control,
and continuous weight-shifting ability [31,32]. Because the
participants simultaneously performed elastic-band movements,
the program may have promoted dynamic integration of upper-
limb movement with trunk stabilization and balance control.
Such combined demands may be particularly important for older
adults because daily activities rarely require isolated strength
or isolated balance alone; rather, they depend on coordinated
control of posture and movement under changing environmental
conditions. In rural settings, where uneven terrain and physically
demanding daily tasks are common, improvements in dynamic
balance may be especially relevant [10,11]. The improvement
in FRT performance should also be interpreted in the context
of rural daily life. Older adults living in rural areas may engage
in seasonally variable physical activities, including agricultural
work, gardening, walking on uneven terrain, carrying loads,
and domestic tasks. These activities require lower-extremity
strength, trunk control, anticipatory postural adjustment, and
dynamic balance. Therefore, changes in physical activity
or ADLs outside the program may have contributed to the
observed improvement in FRT performance. Because this study
did not measure seasonal workload, daily step count, physical
activity level, or ADL participation, the independent effect of the
exercise program on dynamic balance cannot be fully isolated.

These findings are supported by previous literature indicating
that unstable-surface or multimodal exercise programs can
improve balance performance in older adults. Rizzato et al.
[9] reported that multimodal training on unstable surfaces
may produce greater gains in dynamic balance than training
performed on stable surfaces. Similarly, Ferreira et al. [33] and
Eckardt [34] demonstrated that structured exercise programs
incorporating balance-challenging components were associated
with improvements in functional balance-related outcomes.
Although intervention details differ across studies, the current
results are conceptually aligned with the broader evidence that
balance-oriented training can improve functional reach and
postural control in older populations.

KFES-I and fall-related self-efficacy.

KFES-I scores significantly decreased after the 8-week
program, indicating improved fall-related self-efficacy and
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reduced fear of falling. This result is clinically important
because fear of falling is not merely a psychological symptom;
it can reduce physical activity participation, increase avoidance
behavior, contribute to deconditioning, and ultimately worsen
functional decline [35-38]. In rural older women, this issue may
be especially relevant because environmental demands are often
greater and access to supervised exercise opportunities may be
more limited [16,36].

Several mechanisms may explain the decrease in KFES-I
scores. First, repeated exposure to supervised and progressively
challenging tasks may reduce perceived threat during movement.
When older adults repeatedly practice weight shifting, reaching,
and balance-related tasks in a safe setting, they may develop
greater confidence in their own postural control. Second,
physical improvements in strength and balance may reinforce
perceived physical capability, thereby reducing concern about
falling during daily activities. In other words, the psychological
change may have been supported by simultaneous physical
change. This interpretation is consistent with previous work
showing associations between exercise participation, balance
confidence, and reduced fear of falling [38-40].

The present finding is also in line with prior intervention
studies. Chittrakul et al. [39] showed that a multicomponent
physical exercise intervention improved fall-related outcomes in
pre-frail older adults, while a recent randomized trial comparing
the Otago Exercise Program and gaze stability exercise also
demonstrated improvements in fear of falling [40]. Although
the present program was shorter and less intensive than many
established exercise interventions, the direction of change
was comparable. This suggests that even a modest, pragmatic
rural community program may have meaningful psychological
relevance when it combines repeated movement practice
with postural challenge. However, the decrease in KFES-I
scores should also be interpreted cautiously. Participation in a
supervised community program may have increased participants’
confidence, perceived attention from instructors, and motivation
to move safely. Therefore, nonspecific participation effects,
including placebo effects or the Hawthorne effect, may have
partly contributed to the improvement in fall-related self-
efficacy. Future controlled studies are needed to distinguish the
specific effects of the exercise components from the effects of
supervised participation and social engagement.

Clinical and community implications.

The present study has several practical implications. First,
the intervention was implemented within a routine community
service setting rather than under tightly controlled laboratory
conditions. This enhances its relevance for real-world
application. Second, the program used only a balance pad and
elastic resistance band, both of which are relatively inexpensive
and portable. Such characteristics are especially important
in rural settings, where access to specialized rehabilitation
equipment and personnel may be limited. Third, the observed
improvements across physical and psychological domains
suggest that brief multicomponent programs may offer broader
benefits than interventions targeting a single domain only. For
rural community-dwelling older women, a low-cost program
that simultaneously addresses strength, balance, and fall-related



confidence may therefore be a practical option for preventive
community health initiatives.

Limitations and future directions.

Several limitations should be considered. First, the
retrospective single-group pre—post design does not allow
causal inference and cannot exclude alternative explanations
such as temporal effects, regression to the mean, placebo effects,
or the Hawthorne effect. Second, the observed improvement in
grip strength may have been influenced by a learning effect
related to repeated use of the JAMAR dynamometer, because no
separate familiarization session or non-exercise control group
was included. Third, only participants with complete attendance
and paired assessments were included, which may introduce
selection bias and limit generalizability to less adherent or more
functionally limited individuals. Fourth, the subgroup analyses
according to fall experience were exploratory and likely
underpowered because of the small sample sizes in the fall
non-experience and fall experience groups. In addition, several
change-score variables did not satisfy normality assumptions.
Although sensitivity analyses using nonparametric tests
and baseline-adjusted ANCOVA were performed, subgroup
findings should be interpreted as hypothesis-generating rather
than confirmatory. Fifth, seasonal variation in agricultural and
domestic activities was not measured. Because these activities
may influence physical activity levels, lower-extremity function,
trunk control, and dynamic balance in rural older adults, their
potential contribution to the observed FRT changes cannot be
excluded. Sixth, fall history was based on self-reported falls
during the previous 12 months. Therefore, recall bias may
have affected the classification of participants into fall non-
experience and fall experience groups, particularly because
minor falls without fracture or medical treatment may have been
forgotten or underreported. Finally, no follow-up assessment
was performed, and actual fall incidence after the intervention
was not recorded. Therefore, further prospective controlled
studies with larger samples, objective monitoring of physical
activity, standardized familiarization procedures, and longer
follow-up periods are needed to confirm the effectiveness and
clinical relevance of this program.

Conclusion.

In conclusion, participation in an 8-week community-based
elastic-band exercise program performed on a balance pad
was associated with significant pre—post improvements in grip
strength, dynamic balance, and fall-related self-efficacy in rural
older women. However, because this study used a retrospective
single-group design, the observed changes may have been
influenced by learning effects, nonspecific participation
effects, seasonal physical activity, and other uncontrolled
factors. Subgroup analyses according to fall experience were
exploratory and should be interpreted cautiously. Future
prospective controlled studies with larger samples, standardized
familiarization procedures, objective physical activity
monitoring, and longer follow-up are needed to confirm the
effectiveness and clinical relevance of this program.
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