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Abstract 

Postmenopausal women are at a very high risk of experiencing a number of health issues that 

have a big impact on their life. This study sought to find research on how physical exercise 

affected postmenopausal women's bone mass density. We searched "PubMed," using the 

following filters and study selection criteria: free full texts studies, randomized controlled 

trials, studies completed within the last five years (2019–2024) and studies that included 

exercise interventions focusing on bone mass density in postmenopausal women. Seven papers 

out of 39 were chosen to be included in this review, where participated 693 women aged 45 to 

75. Strength/resistance training, aerobic exercise, vibration platforms in combination with 

other exercises regimens were among the many types of exercise used to improve bone mass 

density and other bone-related characteristics. Regular exercise is one of the most cost-effective 

and efficient ways to address bone mass-related health issues in postmenopausal women, 

according to all reviewed studies. However, more research with a larger sample size is required 

to determine the most beneficial exercise program.  
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1. Introduction 

A range of health issues that profoundly impact a woman's life are particularly probable in 

postmenopausal women, including the early decline of estradiol (E2), which frequently 

precipitates clinical health alterations such as psychosocial effects (Hoga et al., 2015), 

deterioration of bone density and strength (Finkelstein et al., 2008), and modifications in body 
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composition (Aloia et al., 1995; Sowers et al., 2007). Moreover, various studies indicate that 

post-menopause correlates with a reduction in functional parameters (Maltais et al., 2007; 

Sirola & Rikkonen, 2005), a decline in bone strength, a decrease in bone mineral density 

(BMD), and a deterioration of bone microstructure, which are characteristic of osteoporosis 

and elevate the risk of fractures (Lorentzon & Cummings, 2015; NIH, 2001). Exercise training 

and physical activity are essential for the treatment and prevention of osteoporosis, as well as 

for reducing fracture risk (Beck et al., 2017; Tarantino et al., 2017). Physical activity is globally 

acknowledged as the most effective non-pharmaceutical approach to prevent bone fractures in 

postmenopausal women (Kemmler et al., 2013; Kemmler et al., 2015), particularly in 

mitigating bone and muscular disorders such as osteoporosis and sarcopenia (Sipilä et al., 

2020). It is crucial for patients diagnosed with osteoporosis to incorporate alternative non-

pharmacological interventions into their rehabilitation therapy, including appropriate physical 

exercises and risk factor management (Cosman et al., 2014; Giangregorio et al., 2015; Karlsson 

& Rosengren, 2012; Senderovich et al., 2017; Dizdar et al., 2018). Balancing exercises, 

strength training, and weightlifting are suggested forms of exercise to be performed during the 

rehabilitation of those diagnosed with osteoporosis. While such training influences the 

functional status of these patients by diminishing fall risk and enhancing bone health, their 

resolve throughout exercise performance ultimately determines their progress (Varahra et al., 

2018; Nikander et al., 2010; Kovács et al., 2013). This review examines current research 

assessing the effects of several physical activity treatments on bone mineral density in 

postmenopausal women to determine effective ways for enhancing bone health. 

 

Objectives 

The primary objective of this review is to examine and synthesize findings from recent 

randomized controlled trials that evaluated the impact of exercise intervention programs on 

bone mineral density in postmenopausal women. 

2. Methodology 

A comprehensive search was conducted on the PubMed database. The inclusion criteria for 

study selection were as follows: 

 Free full-text availability 

 Randomized controlled trial (RCT) design 

 Publication between 2019 and 2024 

 Focus on physical activity or exercise interventions targeting bone mineral density in 

postmenopausal women 

Out of 39 initially identified studies, 7 met all the eligibility criteria and were selected for final 

analysis. 
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3. Results 

The final sample consisted of 7 studies encompassing 693 postmenopausal women aged 

between 45 and 75. These studies implemented a range of exercise modalities, including 

strength/resistance training, aerobic activity, vibration therapy, and hybrid approaches. The 

interventions varied in duration (10 weeks to 18 months) and intensity (low to high), offering 

valuable insights into diverse training regimens. 

Selected studies were: 

1. Cascales et al., 2019  

2. Filipovic et al., 2020 

3. Hettchen et al., 2021 

4. Jamka et al., 2021 

5. Riaz et al., 2022 

6. Fernandez et al., 2022 

7. Isenmann et al., 2023 

 

Table 1. Summary of selected studies 

Nr 
Author & 

Year 
Topic 

Sample 

Size & Age 
Duration Intervention Type 

1 
Cascales et 

al., 2019 

Neuromuscular training 

protocols and bone mass 
38 women 24 weeks 

Whole-body vibration 

vs. multi-component 

training 

2 
Filipovic et 

al., 2020 

Functional status and 

exercise 

103 women 

(65–70 yrs) 
12 weeks 

Strength, balance, and 

aerobic training 

3 
Hettchen et 

al., 2021 

High-intensity training 

and menopausal risk 
54 women 

13 

months 

High-impact resistance 

vs. low-intensity 

exercise 

4 
Jamka et al., 

2021 

Endurance/strength and 

bone metrics 
101 women 12 weeks 

Endurance and strength 

training 

5 
Riaz et al., 

2022 
HIT-MMEX and BMD 

101 women 

(45–70 yrs) 
8 months 

Supervised high-

intensity training vs. 

low-mod. intensity 

6 
Fernandez et 

al., 2022 

Vibration therapy and 

osteopenia 

255 women 

(55–75 yrs) 

18 

months 

Progressive WBV using 

PowerPlate 

7 
Isenmann et 

al., 2023 

Resistance training and 

body composition 

41 women 

(avg. 52 

yrs) 

10 weeks 

Moderate vs. low-

intensity free-weight 

training 
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4. Discussion 

These studies collectively affirm the efficacy of structured exercise interventions in improving 

bone health outcomes in postmenopausal women. For example, Cascales et al. (2019) 

demonstrated that both whole-body vibration and multi-component training significantly 

improved BMD in key skeletal regions. Filipovic et al. (2020) showed that a 12-week regimen 

combining strength, balance, and aerobic exercises led to enhanced functional capacity in 

osteoporotic women. 

Longer-duration programs such as those by Hettchen et al. (2021) and Fernandez et al. (2022) 

emphasize the benefits of consistent, high-intensity activity over time. Hettchen’s study linked 

high-intensity resistance training with improvements in postmenopausal risk factors, while 

Fernandez’s use of vibration therapy provided a unique, low-impact alternative especially 

suitable for sedentary women or those with limited mobility. 

Jamka et al. (2021) and Riaz et al. (2022) further substantiated the role of combined endurance 

and strength exercises in improving not just BMD but also muscle mass and functional 

performance.  

Lastly, Isenmann et al. (2023) highlighted that even a relatively short 10-week program could 

meaningfully improve body composition and muscular strength, underscoring the adaptability 

of resistance-based interventions. 

Despite variability in protocols, sample sizes, and outcome measures, a unifying finding 

across these studies is that consistent and appropriately tailored physical activity significantly 

benefits skeletal health in postmenopausal populations. 

6. Conclusions and Recommendations 

Regular, structured exercise is a highly effective and economically viable strategy to mitigate 

the decline in bone mass density associated with menopause. Interventions such as resistance 

training, aerobic activity, vibration therapy, or multi-modal programs can improve both 

skeletal integrity and functional mobility. 

To enhance the evidentiary foundation, further research must to: 

 Engage bigger and more heterogeneous participant samples. 

 Utilize extended follow-up periods to evaluate enduring effects. 

 Evaluate exercise methods to identify the most effective or synergistic combinations. 

 Investigate individualized methods according to the degree of bone loss, physical 

fitness, and concomitant conditions. 

Healthcare professionals need to include evidence-based exercise protocols into rehabilitative 

and preventative treatment for postmenopausal women. This would improve quality of life, 

decrease healthcare expenses associated with osteoporotic fractures, and enable women to 

maintain independence in later age. 
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