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The rapid growth of the global aging population has intensified concerns regarding 

the physical, psychological, and social well-being of older adults, particularly 

women, as age-related declines in neuromuscular control, balance, and mental health 

contribute substantially to reduced functional independence and quality of life. 

Neuromuscular training (NMT) has emerged as a promising multimodal approach to 

counteract these effects. This study aimed to evaluate the impact of a structured six-

week NMT program on mental health, depression, and quality of life in older women. 

This quasi-experimental study employed a pretest–posttest design with a control 

group. Thirty women aged 60–70 years were randomly assigned to either an 

experimental group (n=15) or a control group (n=15). The experimental group 

participated in an 18-session NMT program over six weeks, while the control group 

maintained their usual activities. Mental health, depression, and quality of life were 

measured using the GHQ-28, Beck Depression Inventory-II, and WHOQOL-BREF 

questionnaires, respectively. Data were analyzed using analysis of covariance 

(ANCOVA) in SPSS26, with the level of statistical significance set at P<0.05. 

Preliminary analyses confirmed baseline equivalence between groups (p>0.05), and 

all ANCOVA assumptions were met. After the intervention, NMT produced 

significant improvements in mental health (F (1, 27) =7.93, p<0.001, η²=0.38), 

depression (F (1, 27) =2.29, p=0.004, η²=0.27), and quality of life (F (1, 27) =10.26, 

p=0.001, η²=0.32). These findings indicate that NMT accounted for a substantial 

proportion of variance in the measured outcomes. Neuromuscular training 

significantly improved mental health and quality of life while reducing depressive 

symptoms among older women. As a safe, low-cost, and accessible form of exercise, 

NMT may serve as an effective strategy to promote psychological well-being and 

healthy aging in this population. 
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1. Introduction 

ging brings significant biological and functional 

changes, and the World Health Organization defines 

older adults as those aged 60 and above (1). Regarding the 

aging process in Iran, Aghaei et al. (2025) reported that 

population momentum significantly accelerates the 

country’s demographic aging. Despite this rapid increase in 

the older population, Iran faces substantial challenges in 

social policy for aging. Consequently, policymakers must 

implement essential reforms in retirement, healthcare, 

elderly care, and family support policies (2). Promoting the 

quality of life among older adults, especially women who 

face unique physical, social, and psychological challenges, 

is therefore a critical public health priority (3-5).  Older 

women often experience stress, depression, cognitive 

decline, and mood disturbances (6, 7). Lee (2025) highlights 

three interrelated social pathways affecting mental health: 

material conditions, psychosocial factors, and behavioral 

patterns, all disproportionately influencing older adults (8). 

Reduced social interactions further increase the risk of 

depression in later life (9). Quality of life reflects positive 

perceptions of physical, psychological, and social well-

being, underscoring the key role of mental health in overall 

life satisfaction for older women (1).  

In this regard, Regular physical activity is a cornerstone 

of healthy aging. At least 150 minutes of moderate-to-

vigorous exercise per week can reduce the risk of chronic 

diseases and age-related functional decline (4, 10). Exercise 

benefits are specific to the mode and content of training, and 

guidelines recommend multimodal programs combining 

aerobic, strength, balance, and flexibility exercises (11, 12). 

However, adherence often declines as session frequency 

increases, with time constraints being a common barrier (6). 

Evidence shows that combining cognitive and resistance 

training improves cognitive function, mobility, and quality 

of life among adults over 65 (13). Likewise, resistance and 

multimodal programs have been associated with better 

mood, reduced stress, and higher life satisfaction (14). 

Neuromuscular training (NMT) integrates balance, 

coordination, strength, and power exercises, enhancing 

physical fitness and preventing injuries in older adults (15, 

16). Studies indicate that NMT improves static and dynamic 

balance, muscle strength, and overall quality of life (14, 17), 

and may outperform endurance or traditional strength 

training in reducing depressive symptoms (3, 18). Despite 

these benefits, research specifically assessing the 

independent effects of NMT on mental health, depression, 

and quality of life in older women remains limited. 

Therefore, this study aimed to evaluate the impact of a 

structured neuromuscular training program on these 

outcomes in this population. 

2. Methods and Materials 

2.1. Study Design and Participants 

This study employed a quasi-experimental design with a 

pretest-posttest method and a control group to examine the 

effects of neuromuscular training on mental health, 

depression, and quality of life in older women. The study 

was conducted in Tehran, Iran, over a six-week period. A 

total of 30 women aged 60–70 years were recruited using 

convenience sampling. Participants were randomly assigned 

to either the experimental group (n=15) or the control group 

(n=15). The sample size was determined using G*Power 3.1, 

considering a medium effect size (f = 0.35), α = 0.05, and 

statistical power of 0.80, which indicated that 30 participants 

would be sufficient to detect significant differences between 

groups. Eligibility criteria included being female, aged 60–

70 years, able to walk independently without assistive 

devices, free from neurological or musculoskeletal 

disorders, and not taking medications affecting balance or 

cognitive function. All participants provided written 

informed consent prior to enrollment. Exclusion criteria 

included missing more than three training sessions, 

experiencing illness or injury during the study, participating 

in other exercise programs, or voluntary withdrawal. All 

participants were fully informed of the study’s objectives, 

procedures, potential benefits, and risks. 

2.2. Measure 

Mental health was assessed using the General Health 

Questionnaire (GHQ-28), which consists of 28 items 

evaluating four domains: physical symptoms, anxiety and 

sleep disturbances, social dysfunction, and severe 

depression, with seven items per subscale (19). Responses 

are rated on a 4-point Likert scale, with scores ranging from 

0 to 84, where 0–21 indicates optimal mental health, 22–42 

at-risk status, 43–63 moderate risk, and 64–84 severe 

A 
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condition. The GHQ-28 has demonstrated high reliability 

and validity in elderly Iranian populations, with a 

Cronbach’s alpha of 0.79 in this study (20). Depression was 

measured using the Beck Depression Inventory-II (BDI-II), 

a 21-item questionnaire assessing the severity of depressive 

symptoms on a 0–4 scale. The BDI-II can be completed 

individually or in groups and has been validated for use 

among Iranian older adults (21). Quality of life was assessed 

using the WHOQOL-BREF, a 26-item instrument covering 

four domains: physical health, psychological  well-being, 

social relationships, and environmental health. 

Responses are rated on a 5-point Likert scale, with higher 

scores indicating greater subjective quality of life. The 

WHOQOL-BREF has demonstrated satisfactory reliability 

among older Iranian populations (22). 

2.3. Intervention 

The experimental group participated in an 18-session 

neuromuscular training program over six weeks, with three 

60-minute sessions per week. All sessions were conducted 

indoors under the supervision of certified exercise 

professionals, ensuring participant safety and adherence. 

Each session was structured into three phases: a 15-minute 

warm-up including stretching and moderate walking drills, a 

40-minute main training phase focused on neuromuscular 

and balance-based exercises, and a 5-minute cool-down 

involving light stretching and relaxation techniques.  The 

training program aimed to enhance proprioception, balance, 

coordination, and core stability. Exercises included single-

leg stances, tandem walking, step-ups, and balancing tasks 

on unstable surfaces (e.g., foam pads), as well as upper- and 

lower-body coordination drills and functional movements 

simulating activities of daily living. The detailed exercise 

protocol is presented in Table 1. The control group did not 

receive any exercise intervention and continued their usual 

daily routines. Following the intervention, all participants 

underwent post-test assessments using the same validated 

questionnaires under standardized conditions. 

Table 1 

Neuromuscular Training Program (FITT Principles) 

Component Exercise Type & Description Sets × Reps / Duration Intensity / Load Frequency 

Warm-up Stretching, moderate walking 15 min continuous Low 3 sessions/week 

Balance & Stability Single-leg stance, tandem walking, step-

ups, unstable surface balance 

3 × 12–15 reps each Bodyweight, controlled 

tempo 

3 sessions/week 

Coordination Upper & lower body coordination drills, 

functional daily-life movements 

3 × 12–15 reps each Low to moderate 3 sessions/week 

Core Stability Planks, bridging, and dynamic core 

exercises 

3 × 30–45 sec holds Bodyweight 3 sessions/week 

Cool-down Stretching and relaxation techniques 5 min continuous Low 3 sessions/week 

Intensity was kept low to moderate, ensuring safety for older adults. 

Progression was achieved by increasing balance difficulty (e.g., foam pads) and coordination complexity. 

 

2.4. Data Analysis 

The Shapiro-Wilk test was used to verify the normality of 

continuous variables, confirming that all variables met the 

assumption for parametric testing (p>0.05). Levene’s test 

confirmed homogeneity of variance between groups 

(p>0.05). Between-group comparisons were performed 

using ANCOVA, while within-group differences were 

assessed with paired t-tests. Statistical analyses were 

conducted using SPSS26, with a significance threshold set 

at p<0.05. Results indicated that neuromuscular training 

significantly improved mental health, reduced depressive 

symptoms, and enhanced quality of life among older women. 

3. Findings and Results 

A total of 30 older women successfully completed the 

study, with 15 participants assigned to the experimental 

group and 15 to the control group. Participants’ ages ranged 

from 60 to 70 years, with a mean age of 63 ± 1.24 years in 

the experimental group and 64 ± 1.37 years in the control 

group. The average height and weight of participants in the 

experimental group were 156 ± 2.43 cm and 63 ± 1.28 kg, 

respectively, whereas those in the control group were 158 ± 

https://portal.issn.org/resource/ISSN/2981-2569
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1.09 cm and 64 ± 0.63 kg. Independent t-test analyses 

revealed no statistically significant differences between the 

two groups in age, height, or weight (p>0.05), confirming 

the homogeneity of participants’ baseline characteristics. All 

participants demonstrated adequate adherence to the study 

protocol, with an attendance rate exceeding 90%, and no 

adverse events or injuries were reported throughout the 

intervention period. Before performing the main analyses, 

preliminary tests were conducted to verify the baseline 

equivalence of the experimental and control groups and to 

confirm that the assumptions required for ANCOVA were 

satisfied. The Shapiro–Wilk test indicated that all 

continuous variables were normally distributed (p>0.05), 

and Levene’s test confirmed the homogeneity of variances 

across groups (p>0.05). Additionally, the assumption of 

homogeneity of regression slopes was met (p>0.05), 

ensuring the appropriateness of the ANCOVA procedure. 

Independent t-test results showed no significant differences 

between the experimental and control groups in pretest 

scores for mental health, depression, or quality of life 

(p>0.05). These findings confirmed that both groups were 

statistically comparable at baseline, allowing any subsequent 

differences to be attributed to the neuromuscular training 

intervention rather than pre-existing disparities. Finally, the 

findings revealed that neuromuscular training had a 

significant positive effect on mental health (F (1, 27) =7.93, 

p<0.001, η²=0.38), depression (F (1, 27) =2.29, p=0.004, 

η²=0.27), and quality of life (F (1, 27) =10.26, p=0.001, 

η²=0.32). The observed effect sizes (η²) indicate that the 

intervention accounted for a substantial proportion of 

variance in these outcomes (Table 2). 

Table 2 

ANCOVA results for posttest scores between groups 

Variable Experimental 

M ± SD 

Control 

M ± SD 

F (1,27) P-value Partial η² 

Mental Health (GHQ-28) 10.30 ± 0.85 23.33 ± 0.57 7.937 0.001 0.38 

Depression (BDI-II) 3.20±8.63 4.46 ± 12.87 2.291 0.004 0.27 

QoL (WHOQOL-BREF) 53.64 ± 5.07 39.03 ± 6.18 10.263 0.001 0.32 

ANCOVA controlled for pretest scores. All tests were conducted with α = 0.05 

 

To further examine the effects of the intervention, paired 

sample t-tests were conducted within each group to compare 

pretest and posttest scores for mental health, depression, and 

quality of life. The results demonstrated significant 

improvements in all three variables among participants in the 

experimental group following six weeks of neuromuscular 

training (p < 0.05). Specifically, mental health scores 

increased markedly, depressive symptoms decreased 

significantly, and quality of life scores improved across all 

domains. In contrast, the control group showed no 

statistically significant changes from pretest to posttest in 

any of the measured outcomes (p > 0.05). These findings 

indicate that the observed improvements were directly 

attributable to the neuromuscular training intervention rather 

than external or temporal factors. 

In summary, the neuromuscular training intervention led 

to meaningful improvements in mental health, reductions in 

depressive symptoms, and significant enhancement in 

quality of life among older women. These findings 

underscore the efficacy of structured neuromuscular 

exercise as a multifaceted approach to promoting 

psychological well-being and overall life satisfaction in this 

population. 

4. Discussion and Conclusion 

The findings of the present study provide  compelling 

evidence that neuromuscular  exercise interventions can 

enhance mental  health and overall quality of life among  

older women. Significant reductions in  GHQ-28 subscale 

scores, including anxiety,  somatic complaints, and 

depression,  underscore the potential of neuromuscular  

training as a holistic approach to  psychological  well-being 

in aging  population  (23).  These results are consistent with 

those reported by Graham et al. (2025), who demonstrated 

that physical activity interventions improve both physical 

and mental health outcomes across a variety of clinical 

populations  (24). Similarly, Ahmadi et al. (2023) found that 

participation in structured sports programs significantly 

https://portal.issn.org/resource/ISSN/2981-2569
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benefits mental health among both male and female 

participants  (25). while Sedighian et al. (2020) emphasized 

that combining exercise with psychological therapy can lead 

to greater improvements in women’s mental health (26). 

Previous research has suggested that the physiological 

benefits of neuromuscular exercise, such as enhanced 

balance, coordination, and muscle strength, contribute to 

greater autonomy and confidence in older adults, ultimately 

improving life satisfaction (27). The present study extends 

these findings by showing that neuromuscular training also 

alleviates depressive symptoms in older women. In this 

regard, Fusco et al. (2018) reported that neuromuscular-

based strength training produces greater psychological 

improvements than endurance-based interventions (28). 

Similarly, Mahmoudi et al. (2022) observed that exercise 

programs improve depressive symptoms, several 

dimensions of quality of life, muscular strength, and body 

composition in elderly individuals (29).  Supporting these 

outcomes, Cunha et al. (2022) found that a 12-week 

resistance training program reduced depressive and anxiety 

symptoms regardless of participants’ baseline strength or 

cognitive status (30). A comprehensive meta-analysis by 

Kashi et al. (2023) further confirmed that resistance and 

neuromuscular training can enhance multiple dimensions of 

quality of life and reduce depressive symptoms among older 

adults (31). Moreover, Niazi et al. (2022) identified a strong 

association between physical activity, life satisfaction, and 

physical independence in the elderly, reinforcing the notion 

that regular exercise contributes to improved functional 

capacity and well-being (32). Likewise, Ahmadi et al. (2017) 

emphasized the critical role of physical activity in enhancing 

the quality of life among older adults, given the growing 

elderly population (33). In a large-scale study of 633 older 

women, Linnonen et al. (2007) reported that increased 

physical activity reduced disability and improved 

independence and life satisfaction (34). Complementing 

these findings, Valtueña et al. (2024) concluded that 

neuromuscular strength training is more effective than 

traditional resistance training in improving health-related 

quality of life  (35).  

One of the key strengths of the current study lies in its 

multimodal neuromuscular training protocol, which 

integrates balance, strength, and coordination components. 

This comprehensive approach addresses multiple 

dimensions of physical and psychological functioning that 

are particularly relevant to aging populations. The use of 

well-validated instruments such as the GHQ-28, Beck 

Depression Inventory II (BDI-II), and WHOQOL-BREF 

enhances the reliability and comparability of the results. 

Furthermore, the study’s focus on older women, an often 

underrepresented group in intervention research, adds 

valuable insight into gender-specific exercise outcomes. 

Random allocation of participants and the inclusion of a 

control group strengthen the study’s internal validity. 

Importantly, the intervention was cost-effective, easily 

implemented, and conducted in a real-world environment, 

underscoring its feasibility for integration into community-

based health promotion programs. 

Nevertheless, this study has some limitations. The 

relatively small sample size limits the generalizability of the 

findings, and the absence of long-term follow-up data 

restricts conclusions about the sustainability of benefits. 

Future research should replicate these results with larger and 

more diverse populations, using longitudinal designs to 

evaluate long-term psychological and functional outcomes. 

Comparative studies examining distinct neuromuscular 

components, such as balance-focused versus strength-

focused interventions, may also yield more specific 

recommendations for program optimization. 

In conclusion, the present study contributes to the 

growing body of evidence supporting the inclusion of 

neuromuscular training in geriatric care and health 

promotion programs. This intervention proved feasible and 

effective in improving mental health, reducing depressive 

symptoms, and enhancing overall quality of life among older 

women. The findings have important implications for 

healthcare professionals, policymakers, and community 

organizations aiming to promote healthy aging through 

accessible, engaging, and evidence-based exercise 

programs. Despite its limitations, this research highlights 

neuromuscular training as a promising, low-cost, and 

practical approach for fostering psychological resilience and 

well-being in later life. 

Authors’ Contributions 

All authors contributed substantially to the conception 

and design of the study. Material preparation, data 

collection, and data analysis were carried out collaboratively 

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


 Ghayour Najafabadi et al.                                                                                                                                                                          Health Nexus 4:1 (2026) 1-7 

 

 
E-ISSN: 2981-2569 

6 

by all authors. The first draft of the manuscript was jointly 

written, and all authors contributed to revising and refining 

subsequent versions. All authors have read and approved the 

final manuscript and agree to be accountable for all aspects 

of the work. 

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 

The authors would like to express their sincere gratitude 

to all elderly participants for their generous cooperation and 

valuable time, which were essential to the successful 

completion of this research. Their participation greatly 

contributed to advancing our understanding of the effects of 

neuromuscular training on mental health and quality of life 

in older women. Special thanks are due to the research 

assistants and technical staff for their dedicated efforts in 

supervising training sessions, collecting data, and assisting 

with data analysis. 

Declaration of Interest 

The authors report no conflict of interest. 

Funding 

According to the authors, this article has no financial 

support. 

Ethics Considerations 

This study was approved by the Ethics Committee of the 

Exercise and Sport Sciences Research Center, Iran, under the 

ethics code IR-ECSCRI-e3633.  Written informed consent 

was obtained from all participants prior to their inclusion in 

the study. 

References 

1. Cloak N, Al Khalili Y. Behavioral and psychological 

symptoms in dementia. 2019.  
2. Aghaei N, Sadeghi R, Koosheshi M, Eini Zeinab H. A 

100-Year Projection of Population Aging Trends in Iran: 

Decomposition of Population Momentum. Salmand: Iranian 

Journal of Ageing. 2026;20(4). [PMCID: A-10-2814-3] [DOI] 

3. Oliveira JS, Gilbert S, Pinheiro MB, Tiedemann A, 

Macedo LB, Maia L, et al. Effect of sport on health in people aged 

60 years and older: a systematic review with meta-analysis. British 

Journal of Sports Medicine. 2023;57(4):230-6. [PMID: 36450439] 

[PMCID: PMC9933166] [DOI]  

4. Almeida OP, Khan KM, Hankey GJ, Yeap BB, Golledge 

J, Flicker L. 150 minutes of vigorous physical activity per week 

predicts survival and successful ageing: a population-based 11-year 

longitudinal study of 12 201 older Australian men. British journal 

of sports medicine. 2014;48(3):220-5. [PMID: 24002240] [DOI]  

5. Nosratabadi I, Jahansaz S, Norouzimoghaddam E, 

Pourramzani N, Saeidi S, Kazemnejad leily E. Relationship 

between Health-Promoting Lifestyle and Quality of Life in 

Urolithiasis Patients. Journal of Iranian Medical Council. 

2025;8(3):545-52. [DOI] 

6. Vaux-Bjerke A, John DH, Piercy KL. Systematic Review 

Protocol to Evaluate the Evidence Informing the Physical Activity 

Guidelines for Americans Midcourse Report: Implementation 

Strategies for Older Adults. J Healthy Eat Act Living. 

2023;3(1):36-45. [PMID: 37794919] [PMCID: PMC10546940] 

[DOI]  

7. Hemmatadadi M, Sharafi E, Abkar A, Kashani L, Shirzad 

N. Comparison of Mental Health Status in Infertile Women with or 

without Polycystic Ovary Syndrome. Journal of Iranian Medical 

Council. 2025;8(3):503-9. [DOI] 

8. Li L. Mental health interventions with older adults and 

the policy implications. Public Policy & Aging Report. 

2025;35(2):53-6. [DOI]  

9. Stenner BJ, Buckley JD, Mosewich AD. Reasons why 

older adults play sport: A systematic review. Journal of sport and 

health science. 2020;9(6):530-41. [PMID: 33308804] [PMCID: 

PMC7749227] [DOI]  

10. Shahlaee J, Nasiri A. Analysis of the Level of Physical 

Activity of University Faculty Members during the Coronavirus 

Pandemic. Journal of New Studies in Sport Management. 

2022;3(2):466-73. [DOI] 

11. Lichtenstein E, Held S, Rappelt L, Zacher J, Eibl A, 

Ludyga S, et al. Agility training to integratively promote 

neuromuscular, cardiorespiratory and cognitive function in healthy 

older adults: a one-year randomized-controlled trial. Eur Rev 

Aging Phys Act. 2023;20(1):21. [PMID: 37951885] [PMCID: 

PMC10638759] [DOI] 

12. Izquierdo M, Merchant RA, Morley JE, Anker SD, 

Aprahamian I, Arai H, et al. International Exercise 

Recommendations in Older Adults (ICFSR): Expert Consensus 

Guidelines. The Journal of nutrition, health and aging. 

2021;25(7):824-53. [PMID: 34409961] [PMCID: PMC12369211] 

[DOI] 

13. Aminirakan D, Losekamm B, Wollesen B. Effects of 

combined cognitive and resistance training on physical and 

cognitive performance and psychosocial well-being of older adults 

≥65: study protocol for a randomised controlled trial. BMJ Open. 

2024;14(4):e082192. [PMID: 38643006] [PMCID: 

PMC11033638] [DOI] 

14. McLafferty CL, Jr., Wetzstein CJ, Hunter GR. 

Resistance training is associated with improved mood in healthy 

older adults. Percept Mot Skills. 2004;98(3 Pt 1):947-57. [PMID: 

15209311] [DOI] 

https://portal.issn.org/resource/ISSN/2981-2569
https://ethics.ssrc.ac.ir/article_3633.html?lang=en
http://www.ncbi.nlm.nih.gov/pmc/articles/A-10-2814-3
https://doi.org/10.32598/sija.2025.2814.3
https://pubmed.ncbi.nlm.nih.gov/36450439
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9933166
https://doi.org/10.1136/bjsports-2022-105820
https://pubmed.ncbi.nlm.nih.gov/24002240
https://doi.org/10.1136/bjsports-2013-092814
https://doi.org/10.18502/jimc.v8i3.18799
https://pubmed.ncbi.nlm.nih.gov/37794919
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10546940
https://doi.org/10.51250/jheal.v3i1.55
https://doi.org/10.18502/jimc.v8i3.18794
https://doi.org/10.1093/ppar/praf008
https://pubmed.ncbi.nlm.nih.gov/33308804
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7749227
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7749227
https://doi.org/10.1016/j.jshs.2019.11.003
https://doi.org/10.22103/jnssm.2022.19037.1060
https://pubmed.ncbi.nlm.nih.gov/37951885
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10638759
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10638759
https://doi.org/10.1186/s11556-023-00331-6
https://pubmed.ncbi.nlm.nih.gov/34409961
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC12369211
https://doi.org/10.1007/s12603-021-1665-8
https://pubmed.ncbi.nlm.nih.gov/38643006
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC11033638
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC11033638
https://doi.org/10.1136/bmjopen-2023-082192
https://pubmed.ncbi.nlm.nih.gov/15209311
https://pubmed.ncbi.nlm.nih.gov/15209311
https://doi.org/10.2466/pms.98.3.947-957


 Ghayour Najafabadi et al.                                                                                                                                                                          Health Nexus 4:1 (2026) 1-7 

 

 
E-ISSN: 2981-2569 

7 

15. West J, Otte C, Geher K, Johnson J, Mohr DC. Effects of 

Hatha yoga and African dance on perceived stress, affect, and 

salivary cortisol. Annals of Behavioral Medicine. 2004;28(2):114-

8. [PMID: 15454358] [DOI]  

16. Nguyen TM, Nguyen VH, Kim JH. Physical exercise and 

health-related quality of life in office workers: a systematic review 

and meta-analysis. International Journal of Environmental 

Research and Public Health. 2021;18(7):3791. [PMID: 33916437] 

[PMCID: PMC8038562] [DOI]  

17. Çolak H, Başkan AH. The effect of exercise on quality of 

life in middle-aged individuals. International Journal of Applied 

Exercise Physiology. 2020;9(5):253-8.  
18. Williams MD, Ramirez-Campillo R, Chaabene H, Moran 

J. Neuromuscular training and motor control in youth athletes: a 

meta-analysis. Perceptual and motor skills. 2021;128(5):1975-97. 
[PMID: 34293993] [PMCID: PMC8414837] [DOI]  

19. Sterling M. General health questionnaire–28 (GHQ-28). 

Journal of physiotherapy. 2011;57(4):259. [PMID: 22093128] 

[DOI]  

20. Malakouti SK, Fatollahi P, Mirabzadeh A, Zandi T. 

Reliability, validity and factor structure of the GHQ-28 used among 

elderly Iranians. International Psychogeriatrics. 2007;19(4):623-

34. [PMID: 17069666] [DOI]  

21. Hamidi R, Fekrizadeh Z, Azadbakht M, Garmaroudi G, 

Taheri Tanjani P, Fathizadeh S, et al. Validity and reliability Beck 

Depression Inventory-II among the Iranian elderly Population. 

Journal of Sabzevar University of Medical Sciences. 

2015;22(1):189-98.  
22. Kalfoss MH, Reidunsdatter RJ, Klöckner CA, Nilsen M. 

Validation of the WHOQOL-Bref: psychometric properties and 

normative data for the Norwegian general population. Health and 

quality of life outcomes. 2021;19:1-12. [PMID: 33413455] 

[PMCID: PMC7792093] [DOI]  

23. Paralikas T, Maria M, Dimitrios T, Christina B, Nikolaos 

C, Antigoni F, et al. Physical and Mental Health Level of the 

Elderly Living in Central Greece. Mater Sociomed. 2021;33(1):16-

20. [PMID: 34012344] [PMCID: PMC8116084] [DOI]  

24. Graham M, Hodgson P, Fleming L, Innerd A, Clibbens 

N, Hope W, et al. Effectiveness of Physical Activity Interventions 

on Acute Inpatient Mental Health Units on Health Outcomes: A 

Systematic Review. International Journal of Mental Health 

Nursing. 2025;34(1):e70017. [PMID: 39988867] [PMCID: 

PMC11848114] [DOI]  

25. Ahmadi M, Kazemi-Arpanahi H, Nopour R, 

Shanbehzadeh M. Factors influencing quality of life among the 

elderly: An approach using logistic regression. Journal of 

Education and Health Promotion. 2023;12(1):215. [PMID: 

37545996] [PMCID: PMC10402806] [DOI]  

26. Seddighian SF, Hakim Javadi M, Rezaei S, Zebardast A. 

The effect of aerobic exercise training program on mental health 

and body image concern of women with obesity stigma. Health 

Psychology. 2020;9(34):137-54.  
27. Marinkovic D, Macak D, Madic DM, Sporis G, Kuvacic 

D, Jasic D, et al. Effect of neuromuscular training program on 

Quality of Life after COVID-19 Lockdown among Young Healthy 

participants: a Randomized Controlled Trial. Frontiers in 

psychology. 2022;13:844678. [PMID: 35496239] [PMCID: 

PMC9041163] [DOI]  

28. Fusco IA, Donath L, Nebiker L, Lichtenstein E, 

Minghetti A, Zahner L, et al. Background: Exercise training is a 

beneficial treatment strategy for depression. Previous meta-

analytical reviews mainly examined the effect of aerobic exercise 

on depressive symptoms neglecting comparisons with 

neuromuscular training and meta-regression considering relevant 

exercise training prescriptors such as exercise duration, intensity, 

number of exercise sessions (volume) and frequency.  

29. Mahmoudi A, Amirshaghaghi F, Aminzadeh R, 

Mohamadi Turkmani E. Effect of aerobic, resistance, and 

combined exercise training on depressive symptoms, quality of life, 

and muscle strength in healthy older adults: a systematic review and 

meta-analysis of randomized controlled trials. Biological Research 

for nursing. 2022;24(4):541-59. [PMID: 35619569] [DOI]  

30. Cunha PM, Werneck AO, Nunes JP, Stubbs B, Schuch 

FB, Kunevaliki G, et al. Resistance training reduces depressive and 

anxiety symptoms in older women: a pilot study. Aging & mental 

health. 2022;26(6):1136-42. [PMID: 34003711] [DOI]  

31. Khodadad Kashi S, Mirzazadeh ZS, Saatchian V. A 

systematic review and meta-analysis of resistance training on 

quality of life, depression, muscle strength, and functional exercise 

capacity in older adults aged 60 years or more. Biological Research 

For Nursing. 2023;25(1):88-106. [PMID: 35968662] [DOI]  

32. Niazi M, malekyian fini E, Shafaiei Moghadam E. 

Physical Activity and Quality of Life of the Elderly. Iranian Journal 

of Culture and Health Promotion. 2022;6(3):457-63. [PMCID: A-

10-249-1]  

33. Ahmadi M, Noudehi M, Esmaeili M, Sadrollahi A. 

Comparing the Quality of Life Between Active and Non-Active 

Elderly Women With an Emphasis on Physical Activity. Salmand: 

Iranian Journal of Ageing. 2017;12(3):262-75. [DOI] 

34. Leinonen R, Heikkinen E, Hirvensalo M, Lintunen T, 

Rasinaho M, Sakari‐Rantala R, et al. Customer‐oriented counseling 

for physical activity in older people: study protocol and selected 

baseline results of a randomized‐controlled trial (ISRCTN 

07330512). Scandinavian journal of medicine & science in sports. 

2007;17(2):156-64. [PMID: 17394477] [DOI]  

35. Valtueña-Gimeno N, Ferrer-Sargues FJ, Fabregat-

Andrés O, Martínez-Hurtado I, Martínez-Olmos FJ, Lluesma-Vidal 

M, et al. The impact of a neuromuscular rehabilitation programme 

on the quality of life of patients with acute coronary syndrome and 

its relationship with sexual dysfunction: a randomised controlled 

trial. Quality of Life Research. 2024;33(2):433-42. [PMID: 

37985639] [DOI]  

 

 

https://portal.issn.org/resource/ISSN/2981-2569
https://pubmed.ncbi.nlm.nih.gov/15454358
https://doi.org/10.1207/s15324796abm2802_6
https://pubmed.ncbi.nlm.nih.gov/33916437
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8038562
https://doi.org/10.3390/ijerph18073791
https://pubmed.ncbi.nlm.nih.gov/34293993
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8414837
https://doi.org/10.1177/00315125211029006
https://pubmed.ncbi.nlm.nih.gov/22093128
https://doi.org/10.1016/S1836-9553(11)70060-1
https://pubmed.ncbi.nlm.nih.gov/17069666
https://doi.org/10.1017/S1041610206004522
https://pubmed.ncbi.nlm.nih.gov/33413455
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7792093
https://doi.org/10.1186/s12955-020-01656-x
https://pubmed.ncbi.nlm.nih.gov/34012344
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8116084
https://doi.org/10.5455/msm.2021.33.16-20
https://pubmed.ncbi.nlm.nih.gov/39988867
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC11848114
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC11848114
https://doi.org/10.1111/inm.70017
https://pubmed.ncbi.nlm.nih.gov/37545996
https://pubmed.ncbi.nlm.nih.gov/37545996
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10402806
https://doi.org/10.4103/jehp.jehp_13_23
https://pubmed.ncbi.nlm.nih.gov/35496239
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9041163
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9041163
https://doi.org/10.3389/fpsyg.2022.844678
https://pubmed.ncbi.nlm.nih.gov/35619569
https://doi.org/10.1177/10998004221104850
https://pubmed.ncbi.nlm.nih.gov/34003711
https://doi.org/10.1080/13607863.2021.1922603
https://pubmed.ncbi.nlm.nih.gov/35968662
https://doi.org/10.1177/10998004221120945
http://www.ncbi.nlm.nih.gov/pmc/articles/A-10-249-1
http://www.ncbi.nlm.nih.gov/pmc/articles/A-10-249-1
https://doi.org/10.21859/sija.12.3.262
https://pubmed.ncbi.nlm.nih.gov/17394477
https://doi.org/10.1111/j.1600-0838.2006.00536.x
https://pubmed.ncbi.nlm.nih.gov/37985639
https://pubmed.ncbi.nlm.nih.gov/37985639
https://doi.org/10.1007/s11136-023-03534-7

