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Extended Abstract

Background and Purpose

Aging inevitably brings physiological changes, particularly within systems governing balance and
mobility, often leading to reduced gait stability, diminished functional performance, and increased
fear of falling. These alterations can severely impact the independence, confidence, and overall
quality of life of elderly individuals—especially women, who face a higher risk of fall-related
injuries. Given that falls remain a leading cause of morbidity and loss of autonomy among older
adults, the identification of safe, non-invasive, and effective interventions is a pressing concern.
This quasi-experimental study aimed to evaluate the effects of electrical muscle stimulation (EMS)
training on static and dynamic balance, task-specific self-efficacy, and fear of falling in elderly
women aged 65 to 70 years. By addressing both physical and psychological aspects of fall risk,
this research sought to determine the extent to which EMS might serve as a practical and
accessible strategy to enhance motor function and psychological well-being in this vulnerable
population.

Materials and Methods

The study employed a quasi-experimental pretest-posttest design involving an experimental group
undergoing EMS training and a control group receiving no intervention. Twenty elderly women
from Mashhad, Iran, aged between 65 and 70 years, voluntarily participated and were randomly
assigned to one of the two groups, ensuring baseline equivalency.

Inclusion criteria included independent ambulation without assistive devices and no diagnosed
neurological or musculoskeletal conditions impairing balance or mobility. The EMS protocol
spanned eight weeks, consisting of two weekly sessions of 20 minutes each. The intervention
unfolded in three progressive phases: a two-week adaptation period, a two-week initial training
phase, and a four-week main training phase. Electrodes were placed on key lower limb and core
muscles—namely, the quadriceps, hamstrings, gluteus, lumbar, and abdominal muscles—with
stimulation intensity and duration gradually increased to foster neuromuscular adaptation.
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Balance assessments encompassed static and dynamic domains. Static balance was measured
using the Biodex Balance System and the Sharpened Romberg test, while dynamic balance was
evaluated through the Timed Up and Go (TUG) test and the Fullerton Advanced Balance (FAB)
scale. Psychological measures included the Persian-validated Self-Efficacy for Everyday
Activities (SEEA) questionnaire and the Falls Efficacy Scale-International (FES-I), assessing
task-specific self-efficacy and fear of falling, respectively.

Descriptive statistics summarized participant characteristics, and normality was confirmed via the
Kolmogorov-Smirnov test. The effects of EMS were examined using multivariate analysis of
covariance (MANCOVA), detecting within-group and between-group changes. All analyses were
conducted in SPSS version 24, setting significance at p < 0.05.

Findings

Significant improvements emerged in both static and dynamic balance measures following EMS
training. The experimental group demonstrated notable gains in static balance on the Biodex
Balance System (p = 0.017) and the Sharpened Romberg test (p = 0.025). Similarly, dynamic
balance improved significantly in the EMS group relative to controls, with substantial
enhancements in FAB scale scores (p =0.001) and TUG test performance (p < 0.001), reflecting
better functional mobility and coordination.

However, EMS training did not elicit significant changes in task-specific self-efficacy or fear of
falling. Although a modest non-significant reduction in fear of falling was observed (from 24.5
to 21.5), changes failed to reach statistical significance (p > 0.05). Likewise, perceived self-
efficacy showed no meaningful improvement. These findings suggest that EMS alone may not be
sufficient to impact psychological constructs closely tied to confidence and fear in daily activities.
Several factors likely contributed to the lack of significant psychological effects, including the
relatively short intervention duration, the complex multifaceted nature of self-efficacy and fear of
falling, and a modest sample size limiting power for detecting subtle psychosocial changes.
Despite these limitations, the physical benefits observed substantiate EMS as an effective
modality for stimulating neuromuscular pathways, enhancing proprioceptive feedback, and
improving muscle strength and coordination—key components underpinning postural control.

Conclusion

This study demonstrated that EMS training significantly enhances static and dynamic balance in
elderly women, highlighting its promise as a safe, practical intervention to improve motor
performance and postural stability in aging populations. Its role is particularly compelling in fall
prevention programs by targeting neuromuscular activation, proprioceptive sensitivity, and lower
limb strengthening.

While no significant psychological improvements were documented, this may be attributable to
the intervention’s duration, sample size, or the complex interplay of factors influencing self-
efficacy and fear of falling. Given the increasing elderly demographic and the high incidence of
fall-related injuries, EMS can be integrated effectively into rehabilitation and fitness protocols to
support greater independence and reduced fall risk.

Future research should explore longer EMS interventions and examine combined approaches
integrating EMS with cognitive-behavioral or educational programs, aiming to holistically
address both the physical and psychological dimensions relevant to fall prevention.
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Article Message

EMS training improves static and dynamic balance in older women and represents a safe, feasible
modality for inclusion in fall prevention initiatives. Although psychological benefits were not
significant, combining EMS with targeted psychological interventions is recommended for more
comprehensive outcomes.
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-Depth muscle -Amper:15 -Impulse break:5 s -Impulse duration:10 s - Stimulation frequency: 35 HZ
Duration:20 min -Gluteus:200-Hamstring:200-Quadriceps:200- Lumbar:200- Abdominal:200
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Figure 1- Electrical Muscle Stimulation (EMS) Device
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Table 1- Demographic characteristics of the participants

FSlas Jla> Hhexo Syl CaSibeo Log 5 B ]
Max Min SD Mean Groups Variable
R LaT 09,5
73 65 2.68 67.1 sl oS
Experimental (W) oy
73 64 2.82A 67 = e Age (year)
Control
W LcT 09,5
162 143 5.8 152.9 e )
Experimental (o sulw) 03
167 145 5.83 155.9 S 05 Height (Cm)
Control
25los] 0g,5
83 58 8.6 68.9 sl esS )
Experimental (e 5kS) 039
93 58 12.44 68 S 05 e ()
Control

5 oLl ey g lSS gel 5093 gy 5 Ll Jolas Lol g o alaxdle (V) Jgaz 50 a5 5k len
GlSS el 093 gy 5 Ll Jobes jlal jeiie (350 Jlo b s azrgi b a5 ol o5l 09,5 99 (i3] St
5325 ] b ool (15Sle) (g peitianiz (il lasS el (y3051 3l dmglie (sl el ;3 (03 51 a5 g
al iy (P> 140) 352 8 ke (sl mileJasS— il ly (slo e ile e (g Lol asg e wols L Laools
1ol s 15S0le Sk g (sl Lasls ot solitsl 1Shs slimeY asls 5l o pitoniz 1 (g loline ) el
sloadlse 51 (S )0 P8l 05,5 95 (500 O)le 4 (P<1-0) 0 Hlolins atly slojerie (a3 S5 5095

il 392g (g Lol Llod au (g loline glas jimgh

0303l omt 9 0903l i 59 olaiell (5 55031l Gl yuiie cmogi sloo bl -Y Jour
Table 2- Descriptive statistics of measured variables in the elderly during pre-test and post-test

Independent Sig - -
T Levens 903l RESIE
Post-test Pre-test Sig _ .
og )5 b yuzio
Syl Syl Groups variable
Sl wSile  Box p
Sig € Sig  F st T st OO0
Mean Mean
SD SD
2.27 31.5 3.17 34.1 Experimental Ly Jole
0.07 1.88 0.01 7.18 0.152 fullerton
7.57 28 6.13 28.4 control test
0241 191 0.1 3.00 141.2 606.5 150.8 570.3 0.788 Experimental Ly Jols
' ’ ' ’ 19555 6815 201.47  666.9 ’ control TUG Test
5.64 21.5 8.55 24.5 Experimental ol 5l o5
_0.12 [C] JoRr
0.89 0.22 136 4.92 244 4.93 24.9 0.143 control FOF

Feo oyl VY 0,90 NFe¥F lwsl (5 > LS8,



qy eSS el 5395 (Jolai p dlas (S Sl @l yoi 3T

0903 om 9 0903 i 30 Olaiellus (6 7031l (Gl o Smogi (slo Lol —Y Jgurr
Table 2- Descriptive statistics of measured variables in the elderly during pre-test and post-test

Independent Sig - -
T Levens o9oilom 0903l
Post-test Pre-test Sig _ .
og,5 b o
Syl _ Syl B Groups variable
Sl Sle  Box p
Sig T N T . B
Mean Mean
SD SD
1.55 2.46 0.73 1.42 Experimental L Jolss
071 032034 0926 e 153 o057 153 007! control Biodex
€S
0.51 0.4 0.001  0.001 Experimental Ll Jobss
-1.5
0.16 00016 g4 02 o042 02 %10 contol R";nbterg
es
1691 137.6 816  166.7 Experimental = gusl 5545
IS
049 144 002 1370 ye78 1425 2034 1428 %7 commol 1oy urr.
efficacy

Aeoles Sleplanedls )3 (558 ) gy Jolss jusite ogas ) 9l oo ala>do (V) Joar )0 o5 job (lea
Do 4 SMde (SIS 28 Dl ped wad oo LA glS Cnlpli g Jloliae lej 5 09,5 (alsS ST g 09,5
Ced) bgy Jolad yusiin gz o () ) clls ).,.;l; Oldiadles 1o (5 g8 cand) Ly Joles dgups o (5 lolins
Ol @l (rlply 093 jloline 09,5 J1 (Jg g jloline (loj 5 09,5 (elss Sl g ooy ST lasalle yo (TUG
U ladle 0 (TUG cd) by Joles ogage 0 slobine & jg0 4 oDae (SO Sl G000 Sl pod cddbd o

TUG Jolw od RERTC T Tpe—
/’ ( "Ih":u/.'r fend Fatlerson Baokaner Toss
.
»

ot s~ s o) S
i rlom

Jay A ok s

s !

03931 i 9 0903 Gy <l )3 (TUG g (5 99) Jolai o9 55 (ot dunny Lo = JSC
Figure 1- Between-group comparison of balance (Fullerton and TUG Tests) in pre-test and post-test
conditions
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Figure 2- Between-group comparison of fear of falling in pre-test and post-test conditions
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Table 3- Results of Repeated Measures ANCOVA Analysis comparing the effects of electrical

muscle stimulation training on improving dynamic balance, static balance, task-specific self-
efficacy, and fear of falling in the elderly
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