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The primary aim of this research was to investigate the effect of electrical muscle 

stimulation (EMS) on the enhancement of static balance and self-efficacy in elderly 

individuals. This quasi-experimental study employed a pre-test and post-test design, 

encompassing two groups: an experimental group and a control group. The study 

involved elderly women aged between 65 and 70 years from Mashhad. Twenty 

participants from this age group were voluntarily and selectively recruited in 

accordance with the objectives of the study. They were then randomly divided into 

two groups: one receiving EMS training and the other serving as a control group. 

Data collection involved administering the Elderly Self-Efficacy Questionnaire and 

conducting static balance tests, including the use of a Biodex device and the 

Sharpened Romberg test, at both the pre-test and post-test phases. The EMS training 

lasted for 8 weeks, with two 20-minute sessions per week, and was divided into three 

phases: adaptation (2 weeks), initial exercises (2 weeks), and main exercises (4 

weeks). The control group did not receive any intervention during this period. Post-

test evaluations were conducted for both groups, similar to the pre-test. The 

Multivariate Analysis of Covariance (MANCOVA) was used to analyze changes 

both within and between groups, employing a significance threshold of less than five 

percent, with the analysis conducted using SPSS software, version 24. The findings 

indicated that EMS exercises significantly improved static balance in the elderly (p 

< 0.05). However, these exercises did not demonstrate a significant effect on the 

elderly's self-efficacy (p < 0.05). Given these results, coaches and caregivers are 

encouraged to consider electrical muscle stimulation as a viable, safe method to 

augment balance and independent mobility in elderly women. 

Keywords: Electrical Muscle Stimulation, Balance Performance, Self-Efficacy, Elderly 

Women. 
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1. Introduction 

he aging process is an inescapable phase of human life 

(1). As per the latest data from the Statistical Center of 

Iran in 2016, the elderly demographic represents 

approximately 9% of the nation's total populace (2). 

Projections suggest that in about 30 years, nearly 30% of 

Iran's population and 20% of the global population will be 

elderly. With the escalating numbers of the elderly, coupled 

with societal advancements and an increase in the life 

expectancy index, recognizing and addressing the challenges 

of old age is crucial for enhancing their health status (3). A 

critical concern in aging is balance. The efficiency of 

mechanisms responsible for maintaining balance and 

mobility tends to decline due to alterations in various body 

systems, including the visual, vestibular, proprioceptive, and 

notably, the nervous systems. This decline escalates the risk 

of falls, which can have substantial physical, psychological, 

and economic repercussions for individuals and society, and 

may even result in fatalities. Numerous studies have 

investigated the causes of falls among the elderly (4). Their 

findings categorize these causes into external or 

environmental factors (such as inadequate lighting or 

unreliable surfaces) and internal factors (like lower limb 

muscle weakness, diminished vibration sensation, slower 

motor responses, and balance issues). Particularly, the 

decrease in lower limb muscle strength, and consequently 

balance, is recognized as a key factor in preventing or 

reducing falls in the elderly (5). Additionally, the elderly 

often face psychological challenges, including diminished 

self-efficacy and well-being. Psychological well-being 

transcends mere pleasure and encompasses the pursuit of 

excellence and the realization of one's potential. The senior 

years, marked by a decline in physiological capacities and 

motor functions, can result from deteriorating 

neuromuscular systems, psychological factors, 

environmental conditions, lifestyle choices, and other 

variables (6 ,7). 

In recent years, advancements in science and technology, 

along with a deeper understanding of modern sports 

methodologies like Electrical Muscle Stimulation (EMS), 

have led to the development of high-intensity training 

programs for the elderly. These programs successfully 

enhance strength and endurance. The positive impact of 

localized electromyostimulation on neuromuscular 

parameters, previously observed in athletes, is well-

documented. Several researchers have demonstrated EMS's 

effectiveness in boosting muscular strength and dynamic 

balance in postmenopausal women, suggesting its potential 

in improving isometric strength and dynamic balance (8). 

Nonetheless, in gerontology, research on the impact of 

electrical muscle stimulation on strength and balance is 

limited. A growing number of elderly individuals are unable 

to engage in regular physical activities(9). Some studies 

advocate for the use of EMS as a high-intensity exercise to 

ameliorate the physical condition of elderly women (10). 

EMS appears to enhance muscle mass and functional 

characteristics of limb muscles, making it a potentially 

valuable tool for treating patients with sarcopenia and 

muscle atrophy (9). Research has highlighted significant 

improvements in positional muscle electrical stimulation 

and static posturography feedback in elderly patients with 

balance disorders after one month. Investigations into the 

positive effects of electromyostimulation on upper muscle 

strength and elbow joint extensor performance have reported 

notable differences (11). In light of these considerations and 

a review of studies on the impact of electrical muscle 

stimulation on kinematic and psychological indices, and 

given the scarcity of research in the elderly population, this 

study seeks to address a fundamental question: Can electrical 

muscle stimulation improve static balance and self-efficacy 

in the elderly? 

2. Methods and Materials 

2.1. Study Design and Participants 

The current study adopts a quasi-experimental design, 

incorporating a pre-test and post-test structure across two 

groups: a training group and a control group. In terms of its 

purpose, the research is applied. The statistical population 

comprised elderly women aged between 65 and 70 years, 

residing in Mashhad, who were ambulatory and living 

independently. The study participants included 20 elderly 

women within this age range, voluntarily selected from 

Mashhad's elderly female population in alignment with the 

study’s objectives. Following their selection, they were 

randomly allocated into two groups: one for electrical 

muscle stimulation training (comprising 10 individuals) and 

the control group (also 10 individuals). Prior to the 

intervention, participants completed a static balance test and 

a self-efficacy questionnaire as part of the pre-test. 

Subsequently, the training group underwent electrical 

muscle stimulation sessions twice weekly, each lasting 20 

minutes, over a period of 8 weeks. The control group did not 

receive any intervention during this phase. Both groups were 

subjected to the post-test, conducted similarly to the pre-test. 

T 
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2.2. Measures and Tools 

Static Balance Measurement: The assessment of static 

balance involved the use of the Biodex balance system and 

the Romberg test. The Biodex device measures body 

oscillations in both stable (static) and unstable (dynamic) 

states. It features a platform adjustable for various levels of 

stability and instability. The device quantifies balance 

performance through two indices: deviations and 

oscillations of the center of gravity (referring to deviations 

and oscillations of an imaginary line of gravity passing 

through the center of pressure on the device's surface). 

Reduced oscillations signify improved performance (as 

illustrated in Figure 1 and Figure 2). 

Figure 1 

Biodex Balance Measurement Device 

 

Figure 2 

Method of Performing the Static Balance Test 

 

 

Additionally, the Sharpened Romberg Test was 

employed for static balance assessment. In this test, the 

participant stands barefoot on a level surface, positioning the 

dominant foot in front of the non-dominant one, so the heel 

of the front foot touches the toes of the back foot. The arms 

are crossed over the chest, with each hand resting on the 

opposing shoulder. The test is conducted with the eyes 

closed. The duration for which the individual can maintain 

this stance with their eyes closed is recorded as their score. 

The reliability of the Sharpened Romberg Test has been 

documented at 0.90 with eyes open and 0.76 with eyes 

closed (12). 

https://portal.issn.org/resource/ISSN/2981-2569
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The Elderly Self-Efficacy Questionnaire: Developed in 

2010 by Roberts, Dolansky, and Weber, this questionnaire 

assesses the confidence and belief of the elderly in their 

capability to perform movement-based tasks. Comprising 18 

questions, it includes 11 questions focused on self-care and 

seven on mobility level in the elderly. The responses are 

scored on a 10-point Likert scale, where 1 represents 'not 

confident at all' and 10 signifies 'completely confident'. The 

scale's minimum score is 18, and the maximum is 180, with 

higher scores indicating greater self-efficacy. In the 2010 

study by Roberts, Dolansky, and Weber, the internal 

consistency of this tool was reported as 0.96, with 

Cronbach's alpha coefficients for the subscales of self-care, 

active activities, and overall self-efficacy at 0.96, 0.94, and 

0.97, respectively(13). The validity and reliability of this 

questionnaire in Iran were confirmed by Golmohammadi 

and colleagues in 2015 (14).  

2.3. Interventions 

Electrical Muscle Stimulation Protocol: The electrical 

muscle stimulation regimen spanned 8 weeks, consisting of 

two 20-minute sessions per week, amounting to 16 sessions 

or 320 minutes of electrical stimulation over two months. 

This training was segmented into three phases: adaptation (2 

weeks), initial exercises (2 weeks), and main exercises (4 

weeks). Each phase's training details, including stimulation 

duration, intensity, depth, electrical resistance, and targeted 

muscle groups, are specified (15).  

Figure 3 illustrates the electrical muscle stimulation 

device. The training phases are outlined below: 

- Adaptation Training Protocol: Stimulation frequency: 

35 HZ; Impulse duration: 10 s; mpulse break: 5 s; Amperage: 

15;  

-Muscle depth: Abdominal, Lumbar, Quadriceps, 

Hamstring, Gluteus at 200; Duration: 20 minutes 

Initial Training Protocol: Stimulation frequency: 55 

HZ - Impulse durations:25 s - Impulse break:5 s - Amper:25 - 

Depth muscle  - Abdominal:300-Lumbar:300-

Quadriceps:300-Hamstring:300-Gluteus:300-Duration:20 

min 

Main Training Protocol: Stimulation frequency: 65 HZ-

Impulse durations:45 s-Impulse break:10 s-Amper:35-

Depth Muscle-Abdominal:400-Lumbar:400-

Quadriceps:400-Hamstring:400-Gluteus:400 

Figure 3 

Electrical Muscle Stimulation Device 
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2.4. Data Analysis 

Descriptive statistics were employed to ascertain the 

mean, variance, standard deviation, and range of changes. 

Subsequently, the Kolmogorov-Smirnov test was utilized to 

evaluate the normal distribution of the data. To analyze 

changes both within and between groups, the Multivariate 

Analysis of Covariance (MANCOVA) was applied. 

Hypothesis testing was performed at a significance level of 

less than five percent, utilizing SPSS software, version 24. 

3. Findings and Results 

Descriptive data pertaining to the demographic 

characteristics of the sample, including age, height, and 

weight of participants, are detailed in Table 1. The outcomes 

of the independent t-test revealed no significant 

discrepancies between the two groups regarding these 

demographic variables (P > 0.05). Additionally, the results 

of the Kolmogorov-Smirnov test confirmed the normal 

distribution of measurement variables in both the pre-test 

and post-test (P > 0.05). 

Table 1 

Demographic Characteristics of Participants 

Variable Group Mean Standard Deviation Minimum Maximum 

Age (years) Experimental 67.1 2.68 65 73 

 Control 67 2.82 64 73 
Height (centimeters) Experimental 152.9 5.8 143 162 

 Control 155.9 5.83 145 167 

Weight (kilograms) Experimental 68.9 8.6 58 83 
 Control 68 12.44 58 93 

 

As indicated in Table 2, there was no significant 

discrepancy in the pre-test scores of static balance and self-

efficacy between the two groups. Considering the normal 

distribution of static balance and self-efficacy scores among 

the elderly participants, MANCOVA was employed for 

comparative analysis. The assessment of data characteristics 

confirmed the statistical assumption of homogeneity of 

variance-covariance matrices for the variables (P > 0.05), 

thereby justifying the use of Wilks' Lambda index to 

determine the significance of the multivariate effect. The 

Wilks' Lambda MANCOVA revealed that the group's 

influence on the linear combination of dependent variables 

was statistically significant (P < 0.05). This implies that 

there exists a statistically significant difference between the 

two groups in at least one of the assessed components. 

Table 2 

Descriptive Statistics of Static Balance and Self-Efficacy among the Elderly in Pre-test and Post-test 

Variables Groups Box’s 

M Test  

Pre-

test 

Pre-

test 

Post-

test 

Post-

test 

Levene's Test 

in Pre-test 

Levene's Test 

in Pre-test 

Independent T-

test in Pre-test 

Independent T-

test in Pre-test 

p Mean Std 
Dev 

Mean Std 
Dev 

F Sig t Sig 

Static Balance 

(Biodex Test) 

Experimental 0.071 1.42 0.73 2.46 1.55 0.926 0.349 -0.372 0.714 

 Control 0.071 1.53 0.57 1.53 0.68 0.926 0.349 -0.372 0.714 

Static Balance 

(Romberg Test) 

Experimental 0.10 0.001 0.001 0.4 0.51 16 0.001 -1.5 0.168 

 Control 0.10 0.2 0.42 0.2 0.42 16 0.001 -1.5 0.168 

Self-Efficacy Experimental 0.292 166.7 8.16 137.6 16.91 13.703 0.002 1.447 0.493 

 Control 0.292 142.8 20.34 142.5 18.78 13.703 0.002 1.447 0.493 

 

As presented in Table 3, concerning the variable of static 

balance in the elderly, significant effects were noted for 

time, group, and the interaction between time and group. 

This suggests that electrical muscle stimulation exercises 

have a substantial impact on enhancing static balance in the 

elderly. Regarding the variable of self-efficacy among the 

elderly, while the effects of time and the interaction between 

time and group are significant, the effect attributable to the 

group alone is not. Consequently, the results imply that 
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electrical muscle stimulation exercises do not significantly 

influence the improvement of self-efficacy in the elderly. 

Table 3 

Analysis of Covariance with Repeated Measures Design Comparing the Effect of Electrical Muscle Stimulation Exercises on Improving Static 

Balance and Self-Efficacy among the Elderly 

Variables Homogeneity Test 

Significance Level 

Time 

Effect (F) 

Eta 

Coefficient (p) 

Group 

Effect (F) 

Eta 

Coefficient (p) 

Time*Group 

Effect (F) 

Eta 

Coefficient (p) 

Static Balance 
(Biodex Test) 

Pretest = 0.349 
Pretest = 0.076 

6.863 0.017 
(0.276) 

1.538 0.047 
(0.159) 

6.863 0.017 
(0.276) 

Static Balance 

(Romberg Test) 

Pretest = 0.110 

Pretest = 0.081 

6 0.025 

(0.25) 

0.001 0.001 

(0.99) 

6 0.025 

(0.25) 
Self-Efficacy Pretest = 0.053 

Pretest = 0.080 

22.5 0.001 

(0.442) 

3.503 0.048 

(0.163) 

7.669 0.013 

(0.299) 

 

4. Discussion and Conclusion 

The primary aim of this research was to examine the 

effects of electrical muscle stimulation (EMS) on enhancing 

static balance and self-efficacy in elderly individuals. The 

findings revealed that EMS exercises significantly improved 

static balance in the elderly. However, these exercises did 

not exhibit a notable effect on the self-efficacy of this 

demographic. The results of this study, which highlight the 

effectiveness of EMS in improving static balance among the 

elderly, align with the findings of several studies (7 ,10 ,11 ,

16-19). For example, Rafiei et al. (2022) explored the impact 

of an EMS system on the walking patterns and balance of 

male athletes. Their study concluded that EMS positively 

influenced walking patterns and balance, with an observed 

increase in center-of-pressure oscillations and improved 

oscillation displacement, thereby affirming the effectiveness 

of EMS. The current study supports the notion that EMS, by 

strengthening lower limb muscles, favorably influences 

walking patterns, foot pressure oscillations, and balance 

(17). Similarly, Shohani et al. (2020) investigated the effects 

of unilateral and bilateral electrical stimulation on improving 

balance in elderly individuals, finding that electrical 

stimulation could indeed enhance balance. Additionally, 

Tapa et al. (2022) assessed the impact of EMS combined 

with resistance exercises on physical and brain functions in 

middle-aged and elderly women. Their study reported 

significant improvements in walking speed, muscle strength, 

and balance tests after four weeks of intervention, suggesting 

that EMS in conjunction with resistance training is an 

effective approach to boost motor performance in this 

demographic (18).  

In another related study, Nishikawa et al. (2021) 

evaluated the effects of EMS on muscle mass and balance in 

elderly individuals with dementia. The results indicated a 

significant enhancement in muscle mass and balance in the 

exercise group, underscoring EMS as a valuable intervention 

for increasing muscle mass and maintaining balance in the 

elderly (10).  

The effectiveness of EMS (Electrical Muscle 

Stimulation) on balance can be elucidated by considering the 

initial response of skeletal muscles to strength training 

exercises. Research indicates that early strength gains are 

primarily due to the nervous system's adaptation to increased 

loads rather than hypertrophy of muscle fibers. The 

heightened muscle electrical activity during this period is 

attributed to enhanced recruitment of motor units, as well as 

the frequency and coordination of neural impulses from 

electrical stimulation. This could lead to improved motor 

learning and muscular coordination. Such changes are 

possibly a result of the central nervous system's reduced 

inhibitory influence on muscles, decreased sensitivity of 

Golgi tendon organs, or alterations in the neuromuscular 

junction of motor units. It seems that electrical stimulation 

can induce neural plasticity, potentially associated with 

changes in functional connections. This, in turn, leads to 

increased blood flow in the stimulated area, thereby 

augmenting hemoglobin concentration in regions where 

neural connections are reinforced (20). Furthermore, the 

findings of the current study can be interpreted through the 

lens of systems theory. This theory posits that balance 

maintenance and posture control are the outcomes of the 

interaction and functioning of various systems, including the 

nervous, muscular, and skeletal systems. The central nervous 

system processes information from visual, vestibular, and 

somatosensory inputs to gain awareness of the body's 

position and center of gravity in space. When necessary, it 

activates pre-programmed motor patterns to respond to the 
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body's position. In line with this theory, electrical 

stimulation in targeted areas, by engaging primary muscular 

zones and brain points integral to balance, can effectively 

enhance balance (18). Balance control necessitates the 

involvement of three information processing domains: 

visual, vestibular, and somatosensory senses, central 

integration within the brain, and motor response. Any 

deficiencies in postural control, stemming from 

environmental factors or age-related degradation in these 

systems, can increase an individual's risk of falling. This 

decline in balance is often exacerbated by inactivity. 

Research has demonstrated that physical exercises and 

muscular stimulations can enhance postural control and 

reduce the likelihood of falls. A key study highlighted that 

two major contributors to functional instability are the role 

of proprioception and its anatomical stability. 

Proprioception is crucial for balance control. It is involved 

in the design and correction of endogenous motor commands 

both prior to and during the execution of a movement. The 

motion control system must accurately assess the current and 

evolving state of the joints to predict the complex 

mechanical balance resulting from their movement. In this 

context, proprioception provides optimal conditions for 

information acquisition and transmission to the central 

nervous system, a complex process uniquely managed by the 

proprioceptive sensory system. Proprioceptive input is 

essential for maintaining overall body stability and local area 

stability (functional joint stability). Post joint injuries or with 

aging, the capability and efficiency of proprioception 

diminish. Promptly restoring the injured individual to pre-

injury levels, heightening awareness of joint position and 

movement, and improving dynamic and static stability are 

crucial (10). During EMS sessions, the recruitment of motor 

units and stimulation of deep muscular and joint receptors 

contribute to more coordinated movements and targeted 

muscle contractions. This leads to more effective muscle 

contractions and strength development through the 

recruitment of both motor and muscle units. Consequently, 

this enhances balance and overall motor performance in the 

elderly. Regarding the impact of EMS (Electrical Muscle 

Stimulation) on the self-efficacy of the elderly, the current 

study did not find significant effects, indicating that these 

exercises may not bring about notable changes in the 

elderly's psychological indices of self-efficacy. A review of 

the literature and existing research reveals a limited number 

of studies exploring the effectiveness of EMS on 

psychological indices, particularly on self-efficacy. One 

potential explanation for the lack of significant impact of 

EMS on these indices could be related to the duration of the 

electrical stimulation. In this study, an eight-week 

intervention was implemented, consisting of two 20-minute 

sessions per week, with the core training period lasting 

approximately four weeks. While this duration appeared 

sufficient to induce muscular and motor changes, it might 

not have been adequate for substantial psychological 

alterations. Furthermore, it is posited that changes in 

psychological indices, such as an increase in self-

confidence, likely necessitate more extended periods to 

manifest. 

The main goal of this study was to evaluate the effects of 

electrical muscle stimulation (EMS) on enhancing static 

balance and self-efficacy in elderly individuals. The results 

indicated that EMS exercises significantly improved the 

static balance of elderly women, thereby bolstering their 

overall balance. However, these exercises did not yield a 

significant impact on the self-efficacy of the elderly. 

Authors’ Contributions 

Study concept and design, M.R; Acquisition of data, 

M.A; Analysis and interpretation of data, M.A; Drafting of 

the manuscript, M.A; Critical revision of the manuscript for 

important intellectual content, M.R. 

Declaration 

In order to correct and improve the academic writing of 

our paper, we have used the language model ChatGPT. 

Transparency Statement 

Data are available for research purposes upon reasonable 

request to the corresponding author. 

Acknowledgments 

This article originates from a master's thesis at Islamic 

Azad University, Mashhad Branch. We express our deepest 

gratitude and appreciation to all those who contributed their 

support and assistance in the execution of this study. 

Declaration of Interest 

The authors report no conflict of interest. 

Funding 

According to the authors, this article has no financial 

support. 

https://portal.issn.org/resource/ISSN/2981-2569


 Ahmadpour & Rezaei                                                                                                                                                                                 Health Nexus 1:4 (2023) 39-47 

 

 
E-ISSN: 2981-2569 
 

46 

Ethics Considerations The study protocol adhered to the principles outlined in 

the Helsinki Declaration, which provides guidelines for 

ethical research involving human participants. 

References 

1. Irandoust K, Taheri M. The effect of strength training on quality of sleep and psychomotor performance in elderly males. Sleep 

and Hypnosis (Online). 2018;20(3):160-5. [DOI] 

2. Eshaghi S, Morteza T, Khadijeh I, Knechtle B, Nikolaidis PT, Chtourou H. The effect of aerobic training and vitamin D 

supplements on the neurocognitive functions of elderly women with sleep disorders. Biological Rhythm Research. 2020;51(5):727-34. [DOI] 

3. Fernandes VLS, Ribeiro DM, Fernandes LC, Menezes RLd. Postural changes versus balance control and falls in community-living 

older adults: a systematic review. Fisioterapia em movimento. 2018;31. [DOI] 

4. Vancini RL, dos Santos Andrade M, de Lira CA, Theodoros Nikolaidis P, Knechtle B. Is It Possible to Age Healthy by Performing 

Ultra-endurance Exercises? International Journal of Sport Studies for Health. 2022;4(1):e122900. [DOI] 

5. Bemben MG, Clary SR, Barnes C, Bemben DA, Knehans AW. Effects of Ballates, Step Aerobics, and Walking on Balance in 

Women Aged 50 to 75 Years: 2410: 142 9: 30 AM–10: 30 AM. Medicine & Science in Sports & Exercise. 2006;38(5):S445. [DOI] 

6. Shojaei M DA. Motor Development. ed t, editor. Tehran:. Emam Hossien Publications; 2011. 233-8 p.  

7. Taheri M, Esmaeili A, Irandoust K, Mirmoezzi M, Souissi A, Laher I, et al. Mental health, eating habits and physical activity levels 

of elite Iranian athletes during the COVID-19 pandemic. Science & Sports. 2023. [PMID: 37362084] [PMCID: PMC10243596] [DOI] 

8. Kemmler W, Schliffka R, Mayhew JL, von Stengel S. Effects of whole-body electromyostimulation on resting metabolic rate, body 

composition, and maximum strength in postmenopausal women: the training and electrostimulation trial. The Journal of Strength & 

Conditioning Research. 2010;24(7):1880-7. [PMID: 20555279] [DOI] 

9. Kemmler W, Teschler M, Weissenfels A, Bebenek M, Von Stengel S, Kohl M, et al. Whole-body electromyostimulation to fight 

sarcopenic obesity in community-dwelling older women at risk. Resultsof the randomized controlled FORMOsA-sarcopenic obesity study. 

Osteoporosis International. 2016;27:3261-70. [PMID: 27289534] [DOI] 

10. Nishikawa Y, Takahashi T, Kawade S, Maeda N, Maruyama H, Hyngstrom A. The effect of electrical muscle stimulation on muscle 

mass and balance in older adults with dementia. Brain sciences. 2021;11(3):339. [PMID: 33800054] [PMCID: PMC8001595] [DOI] 

11. Ghorbanian B, Saberi Y, Rasouli M. The effect of pilates training and electrical stimulation on motor and cognitive function of 

women with multiple sclerosis. The Neuroscience Journal of Shefaye Khatam. 2019;8(1):63-76. [DOI] 

12. Seo B, Kim B, Singh K. The comparison of resistance and balance exercise on balance and falls efficacy in older females. European 

Geriatric Medicine. 2012;3(5):312-6. [DOI] 

13. Roberts BL, Dolansky MA, Weber BA. Psychometric properties of the Task Self-Efficacy Scale for everyday activities in older 

adults. Research and theory for nursing practice. 2010;24(2):113-27. [PMID: 20549917] [DOI] 

14. Golmohammadi B, Kashani V, Mokaberian M. The psychometric properties of Persian version of task self-efficacy scale for 

everyday activities in older adults. Journal of Clinical Psychology. 2015;7(2):87-100.  

15. Pano-Rodriguez A, Beltran-Garrido JV, Hernandez-Gonzalez V, Reverter-Masia J. Effects of Whole body electromyostimulation 

on physical fitness and health in postmenopausal women: A study protocol for a randomized controlled trial. Frontiers in Public Health. 

2020;8:313. [PMID: 32793536] [PMCID: PMC7391420] [DOI] 

16. Parry SM, Berney S, Granger CL, Koopman R, El-Ansary D, Denehy L. Electrical muscle stimulation in the intensive care setting: 

a systematic review. Critical care medicine. 2013;41(10):2406-18. [PMID: 23921276] [DOI] 

17. Rafiei AH, Sadeghi M, ESMAEILI H. The Effect of Electrical Muscle Stimulation System on Gait and Balance Patterns in Male 

Athletes. 2023.  

18. Shouhani M, Jalilian M, Parsaei S, Modara F, Seidkhani H. The Effect of unilateral and bilateral electrical stimulation of the brain 

on improving the balance of the elderly. Iranian Journal of Ageing. 2020;15(3):312-23. [DOI] 

19. Khazanin H, Daneshmandi H, Fakoor Rashid H. Effect of Selected Fall-proof Exercises on Fear of Falling and Quality of Life in 

the Elderly. Iranian Journal of Ageing. 2022;16(4):564-77. [DOI]  

20. Shariatinia N, Letafatkar A, Shojaedin SS, Haddadnejad M. Evaluation of the Efficacy of a Comprehensive Spinal Muscle Training 

Protocol with and without Functional Electrical Stimulation in Elderly with Functional Kyphosis. Journal of Research in Rehabilitation 

Sciences. 2017;12(6):341-7. 

 

https://portal.issn.org/resource/ISSN/2981-2569
https://doi.org/10.5350/Sleep.Hypn.2017.19.0148
https://doi.org/10.1080/09291016.2019.1579884
https://doi.org/10.1590/1980-5918.031.ao25
https://doi.org/10.5812/intjssh.122900
https://doi.org/10.1249/00005768-200605001-02744
https://pubmed.ncbi.nlm.nih.gov/37362084
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10243596
https://doi.org/10.1016/j.scispo.2023.01.002
https://pubmed.ncbi.nlm.nih.gov/20555279
https://doi.org/10.1519/JSC.0b013e3181ddaeee
https://pubmed.ncbi.nlm.nih.gov/27289534
https://doi.org/10.1007/s00198-016-3662-z
https://pubmed.ncbi.nlm.nih.gov/33800054
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8001595
https://doi.org/10.3390/brainsci11030339
https://doi.org/10.29252/shefa.8.1.63
https://doi.org/10.1016/j.eurger.2011.12.002
https://pubmed.ncbi.nlm.nih.gov/20549917
https://doi.org/10.1891/1541-6577.24.2.113
https://pubmed.ncbi.nlm.nih.gov/32793536
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7391420
https://doi.org/10.3389/fpubh.2020.00313
https://pubmed.ncbi.nlm.nih.gov/23921276
https://doi.org/10.1097/CCM.0b013e3182923642
https://doi.org/10.32598/sija.10.15.3.1895.3
https://doi.org/10.32598/sija.2021.3152.1

