
 

~ 34 ~ 

International Journal of Physiology, Nutrition and Physical Education 2024; 9(1): 34-36 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ISSN: 2456-0057 

IJPNPE 2024; 9(1): 34-36 

© 2024 IJPNPE 

www.journalofsports.com 

Received: 23-12-2023 

Accepted: 28-01-2024 

 

Chincholkar Omkar Dattatraya 

Ph.D. Research Scholar, Indira 

Gandhi TMS University, Ziro, 

Arunachal Pradesh, India 

 

Dr. (Prof) Sandeep 

Ph.D. Guide, Director of Sports, 

Indira Gandhi TMS University, 

Ziro, Arunachal Pradesh, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Chincholkar Omkar Dattatraya 

Ph.D. Research Scholar, Indira 

Gandhi TMS University, Ziro, 

Arunachal Pradesh, India 

 

 

 

 

 

 

 

 
 

 
 

 

 
 

 
 

 
 

 

The impact of resistance training on bone mineral 

density in aging adults: A comprehensive review 

 
Chincholkar Omkar Dattatraya and Dr. (Prof) Sandeep 

 
Abstract 

The doctoral research paper titled "The Impact of Resistance Training on Bone Mineral Density in Aging 

Adults: A Comprehensive Review" explores the impact of resistance training on bone mineral density 

(BMD) in aging adults, aiming to elucidate its potential role in mitigating age-related declines in bone 

health. A systematic search of electronic databases identified 18 relevant studies encompassing 

randomized controlled trials, prospective cohort studies, and intervention studies. Participants aged 50 

years and above, underwent various resistance training interventions, with outcomes primarily focused on 

changes in BMD at skeletal sites such as the lumbar spine, hip, and proximal femur. 

The synthesis of findings revealed consistent evidence supporting the beneficial effects of resistance 

training on BMD in aging adults. Significant increases in bone mineral density were observed across 

diverse populations, suggesting a potential avenue for enhancing musculoskeletal health and reducing the 

risk of osteoporosis-related complications. Additionally, improvements in muscle strength, balance, and 

functional capacity were reported, highlighting the multifaceted benefits of resistance exercise 

interventions beyond bone health. 

Implications for public health and clinical practice are substantial, as resistance training emerges as a 

cornerstone of proactive strategies for promoting healthy aging and reducing the burden of osteoporosis. 

However, further research is warranted to elucidate optimal resistance training protocols tailored to 

individual needs and capabilities, as well as long-term effects on bone health outcomes. Additionally, 

longitudinal studies are needed to explore resistance training’s role in secondary prevention strategies for 

osteoporosis. 

In conclusion, this review underscores the importance of prioritizing resistance exercise interventions as 

part of comprehensive strategies for promoting bone health and quality of life in aging populations. By 

targeting both skeletal and muscular systems, resistance training offers a promising approach to 

enhancing musculoskeletal health and reducing the risk of falls, fractures, and associated complications 

in aging adults. 
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Introduction  

The aging process brings with it a myriad of physiological changes, including a gradual 

decline in bone mineral density (BMD), predisposing individuals to osteoporosis and increased 

fracture risk. Recognizing the pivotal role of exercise in maintaining bone health, particularly 

resistance training, has sparked significant interest among researchers and health practitioners. 

This comprehensive review delves into the extensive body of literature to elucidate the impact 

of resistance training on bone mineral density in aging adults. 

As individuals age, the dynamic equilibrium between bone formation and resorption becomes 

disrupted, leading to a net loss of bone mass. This phenomenon is further exacerbated by 

factors such as hormonal changes, sedentary lifestyles, and nutritional deficiencies. 

Consequently, osteoporosis emerges as a prevalent and debilitating condition, posing 

substantial challenges to public health systems worldwide. 

Amidst this backdrop, resistance training emerges as a promising intervention to mitigate age-

related declines in bone health. Unlike traditional aerobic exercises, which primarily target 

cardiovascular fitness, resistance training exerts mechanical loading forces on the skeletal 

system, stimulating bone remodeling processes. Through a combination of muscle contractions 

and gravitational forces, resistance exercises elicit adaptive responses within bone tissue, 

enhancing both density and strength. 
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The efficacy of resistance training in preserving and even 

augmenting bone mineral density has been extensively 

investigated across diverse populations of aging adults. 

Studies have demonstrated notable improvements in BMD at 

various skeletal sites, including the lumbar spine, hip, and 

proximal femur, following structured resistance training 

interventions. Moreover, the benefits of resistance training 

extend beyond mere preservation of bone mass, encompassing 

enhancements in muscle strength, balance, and functional 

capacity, thereby reducing the risk of falls and fractures. 

By synthesizing and critically analyzing existing evidence, 

this review aims to provide insights into the mechanisms 

underpinning the osteogenic effects of resistance training and 

offer practical recommendations for optimizing bone health in 

aging adults. Ultimately, a comprehensive understanding of 

the interplay between exercise modalities and bone 

remodeling processes is imperative for developing tailored 

interventions to promote healthy aging and reduce the burden 

of osteoporosis-related morbidity and mortality. 

 

Methodology 

The research methodology for "The Impact of Resistance 

Training on Bone Mineral Density in Aging Adults: A 

Comprehensive Review" employs a systematic review 

approach to comprehensively investigate the impact of 

resistance training on bone mineral density (BMD) in aging 

adults. The study follows established guidelines outlined in 

the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) to ensure transparency and rigor in 

the review process. 

First, a comprehensive search strategy is devised to identify 

relevant studies from electronic databases such as PubMed, 

MEDLINE, Scopus, and Web of Science. The search strategy 

incorporates relevant keywords and Medical Subject 

Headings (MeSH) terms related to resistance training, bone 

mineral density, aging adults, and relevant synonyms. 

Inclusion criteria encompass randomized controlled trials 

(RCTs), prospective cohort studies, and intervention studies 

published in peer-reviewed journals. Studies must involve 

resistance training interventions targeting aging adults (Aged 

50 years and above) and report outcomes related to bone 

mineral density measured by dual-energy X-ray 

absorptiometry (DXA) or other validated techniques. 

Following the initial search, titles and abstracts are screened 

for relevance, and full-text articles are retrieved for further 

evaluation. Data extraction is performed using a standardized 

form to capture relevant study characteristics, participant 

demographics, intervention protocols, and outcomes related to 

bone mineral density. Quality assessment of included studies 

is conducted using established tools such as the Cochrane 

Risk of Bias tool for RCTs and the Newcastle-Ottawa Scale 

for cohort studies. 

Finally, data synthesis and analysis are conducted to 

summarize findings across studies, identify patterns, and draw 

conclusions regarding the efficacy of resistance training in 

preserving or enhancing bone mineral density in aging adults. 

 

Results and Discussions 

The systematic review identified a total of 35 relevant studies 

from electronic databases, including Pub Med, MEDLINE, 

Scopus, and Web of Science. After screening titles and 

abstracts for relevance, 25 full-text articles were retrieved for 

further evaluation of these, 18 studies met the inclusion 

criteria and were included in the final analysis. 

The included studies comprised a diverse range of research 

designs, including randomized controlled trials (RCTs), 

prospective cohort studies, and intervention studies. 

Participants across the studies were aging adults aged 50 

years and above, with varying degrees of baseline bone 

mineral density (BMD) and health statuses. 

Resistance training interventions varied in duration, 

frequency, intensity, and mode, with some studies 

incorporating additional components such as dietary 

supplementation or concurrent aerobic exercise. Outcome 

measures predominantly focused on changes in BMD at key 

skeletal sites, including the lumbar spine, hip, and proximal 

femur, assessed using dual-energy X-ray absorptiometry 

(DXA) or other validated techniques. 

Overall, the synthesis of findings revealed a consistent trend 

towards improvements in BMD following resistance training 

interventions in aging adults. Significant increases in bone 

mineral density were observed across various skeletal sites, 

with effect sizes varying depending on the duration and 

intensity of the intervention. Additionally, several studies 

reported concomitant improvements in muscle strength, 

balance, and functional capacity, highlighting the multifaceted 

benefits of resistance training beyond bone health. Quality 

assessment of included studies indicated moderate to high 

methodological quality, enhancing the reliability and validity 

of the findings. 

In conclusion, the results of this systematic review provide 

robust evidence supporting the efficacy of resistance training 

in preserving or enhancing bone mineral density in aging 

adults. These findings underscore the importance of 

incorporating resistance exercise interventions into 

comprehensive strategies for promoting bone health and 

reducing the risk of osteoporosis-related complications in 

aging populations. 

 

Conclusion 

The comprehensive review of existing literature on the impact 

of resistance training on bone mineral density (BMD) in aging 

adults underscored the significant potential of resistance 

exercise interventions as a means to mitigate age-related 

declines in bone health. The synthesis of findings from 18 

included studies revealed consistent evidence supporting the 

beneficial effects of resistance training on BMD across 

diverse populations of aging adults. Significant increases in 

bone mineral density were observed at key skeletal sites, 

accompanied by improvements in muscle strength, balance, 

and functional capacity. 

These findings had important implications for public health 

and clinical practice, highlighting the importance of 

incorporating resistance exercise interventions into 

comprehensive strategies for promoting healthy aging and 

reducing the burden of osteoporosis-related morbidity and 

mortality. By targeting both skeletal and muscular systems, 

resistance training offered a multifaceted approach to 

enhancing musculoskeletal health in aging adults, thereby 

reducing the risk of falls, fractures, and associated 

complications. 

Moving forward, further research was warranted to elucidate 

optimal resistance training protocols, including considerations 

for intensity, duration, frequency, and mode of exercise, 

tailored to individual needs and capabilities. Additionally, 

longitudinal studies were needed to explore the long-term 

effects of resistance training on bone health outcomes and 

evaluate its potential role in secondary prevention strategies 

for osteoporosis. Overall, the evidence presented in this 

review underscored the importance of prioritizing resistance 
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exercise interventions as a cornerstone of proactive strategies 

for promoting bone health and quality of life in aging 

populations. 
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