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Abstract  Women of this era juggle with infinite 
responsibilities attempting to attain perfection in almost all 
roles they play. These engagements exhaust them leaving a 
shortfall for health care. Menstruation was the taboo 
behind womanhood restrictions which has become an easy 
go for women of this generation. Care and concern on the 
menstrual health happen only after they encounter 
problems. Postmenopausal bone health is one key problem 
that leads to critical conditions if un-attended. Aim: The 
purpose of this study was to review researches on various 
exercise regimens and identify best suitable effective 
exercise programs for enhancing post-menopausal bone 
health of women. Methods: To achieve the purpose of the 
study, 150 original research articles related to 
post-menopausal bone health of women published in 
Scopus, Web of Science, PubMed and Google Scholar 
databases were collected and reviewed. The inclusionary 
criteria set for this work were age range of women, type of 
exercise, bone health parameters, indication, 
contraindications, duration of the exercise and the 
exclusionary criteria were exercises for women who work 
night shifts, women with associated conditions and women 
post hysterectomy. Result and Discussion: Among the 

reviewed 150 articles, 28 articles suggest combined 
program to be the best suitable for Postmenopausal women. 
Conclusion: Postmenopausal aged women shall involve in 
2 or 3 types of exercise to improve bone health and prevent 
osteoporosis post-menopausal. Yoga, swimming and 
resistance training are found to be the best exercise 
regimens to improve bone health of post-menopausal 
women. 

Keywords  Women's Health, Postmenopausal Bone 
Health, Physical Fitness, and Exercise 

1. Introduction
Osteoporosis is indeed an osteometabolic disease that 

causes the microarchitecture in bone tissue to degrade, 
leading to an increased risk of fracture. Musculoskeletal 
fractures could cause pain, limited mobility, and a decrease 
in quality of health [1]. Disease affects nearly 200 million 
people worldwide, leaving it a significant public health 
issue [2]. Anabolic and antiresorptive treatment methods 
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that raise bone mineral density can lower fracture risk. 
Vitamin D and Calcium supplementation, fall-related 
counselling, and participation in specific physical exercises 
are really just a few of the preventative and therapeutic 
measures that can be taken even before symptoms manifest 
[3]. 

As a dynamic tissue, bone responds to a range of stimuli, 
including physical activity and mechanical vibration, 
which modify it [3]. Bone mass can be maintained or 
increased as a result of mechanical forces given to bones 
during physical activity by ground reaction forces and 
muscle contractile activity. Physical activities such as 
swimming and running on dry land are among the many 
mechanical stimuli that have been found to be beneficial to 
bone tissue in previous research [4-6]. Postmenopausal 
women's bone health may benefit from a variety of settings, 
activities, and intensity levels of physical activity. Physical 
activity can help prevent and treat postmenopausal 
osteoporosis, which is why this article also serves as a 
guide to the most recent research on the topic. 

Amongst the over whelming commitments, women of 
this age hardly have time to surf through researches and 
confirm the best suitable exercise regimen. Thus, the 
purpose of this study was to review researches on various 
exercise regimens and identify best suitable effective 
exercise programs for enhancing post-menopausal bone 

health of women. 

2. Methods 
A total number of 150 related research works were 

identified through systematic surfing across Scopus, Web 
of Science, PubMed and Google Scholar databases. The 
studies were shortlisted based on the inclusionary and 
exclusionary criteria set for the investigation. To achieve 
the purpose of the study, finally 28 articles have been 
included in the study. The inclusionary criteria set for this 
work were age range of women, type of exercise; bone 
health parameters, indication and contraindications for 
exercising post menopause, duration of the exercise 
regimen, time of practice were considered. Eligible 
research works ensured the presence of at least one of the 
variables listed. The exclusionary criteria were exercises 
for women who work night shifts, women with associated 
conditions and women post hysterectomy as they may not 
fall common to all and go by applicable conditions. The 
findings were drawn out for analysis and presented as a 
narrative synthesis. The study's keywords included 
physical exercise, aerobic training, balancing training, 
aquatic exercises, resistance training, muscle strength, 
postmenopausal, osteopenia, and osteoporosis. Figure 1 
represents the PRISMA flowchart. 

 

Figure 1.  PRISMA Flowchart 
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3. Discussion 

3.1. Resistance Training 

Resistance and impact training appear to be the most 
common methods of increasing bone metabolism through 
exercise. Physical activities that incorporate both gravity 
and muscular loading, such as weightlifting, appear to 
serve bone metabolism and fracture risk reduction better 
than no-impact resistance training like lifting weights. 
Impact training may not be the greatest answer for elderly 
adults suffering from joint issues such as osteoporosis, disc 
herniation, vertebral cracks, and knee injuries. In these 
cases, low-impact resistance training is recommended. 

Howe et al. [7] discovered that lower limb resistance 
exercise enhanced femoral neck bone mineral density in a 
study of 4,320 RCTs. According to the researchers, a 
combination of activities (resistance, aerobic, and impact) 
appears to be the most effective in increasing spine BMD. 

By applying muscle pressure to bone during resistance 
training, an osteogenic response can be induced [8]. There 
is an increase in bone metabolism and mineral apposition at 
the locations of muscle-tendon forces [9], which may limit 
bone resorption [10]. A moderate-to-high-intensity 
resistance training programme can help postmenopausal 
women maintain or improve bone mass density (BMD) in 
their hips and femurs. This can be done by doing 3 or 4 sets 
of each exercise with 8 to 12 repetitions twice or three 
times each week [11]. 

Despite the fact that workout is shown to continue 
improving bone mass and metabolism, a study that 
investigated how resistance exercises affected physical 
function and daily activities in older people with 
osteopenia discovered that workouts improved physical 
function and daily activities [12]. 

Exercises that increase bone growth, according to 
research, involve dynamic movement, high intensity, and a 
short stimulation duration [4,5]. Because this sort of 
exercise increases bone development and requires the 
activity of fibre type II (the most capable of boosting bone 
production), it should be done at least four times per week 
to achieve best benefits [13]. 

A set of skilled women were randomly allocated to 
either a strength- or power-training group in a randomised 
experiment conducted by Stengel et al. [14]. The velocities 
of ST and PT movements in resistance training were 
different (ST: 4 seconds; PT: 4 seconds). According to the 
researchers, physical therapy had no effect on lumbar spine 
BMD after two years, but ST showed a 2.4 percent decline 
in the same time frame. Power training may be more 
beneficial to women than strength training. It was fully 
risk-free because it caused no more harm or inconvenience. 

For a long time, scientists have been studying how to 
strengthen the back-extensor muscles. Sinaki et al. [15] 
claim that strengthening back extensor muscular force in 
postmenopausal women lowers the incidence of vertebral 
fractures, improves body balance, and lowers the chance of 

falling [15]. People who had vertebroplasty surgery had a 
decreased rate of new vertebral fractures when their 
back-extensor strength was enhanced, according to another 
study [16]. Exercises that target the back-extensor muscles 
should be included in postmenopausal women's fitness 
programmes. 

Resistance exercise is strongly recommended for all 
people with osteoporosis, according to the literature. As a 
result, because maintaining or improving muscle strength 
and endurance is a common aim for osteoporotic 
postmenopausal women, an emphasis on progressive 
resistance training has been advocated [17]. 

Exercise, particularly progressive resistance exercise 
training, is widely known for its effectiveness in 
developing muscular growth, strength, and endurance. 
Resistance exercise training that develops muscular 
strength and mass also increases bone mass (BMD) and 
bone strength of the specific bones strained and may be a 
beneficial strategy to prevent, delay, or reverse bone mass 
loss in osteoporosis patients [18]. 

3.2. Deep Water Training 

Jumps and physical activities have been found to have 
positive effects on bone mass and metabolism in some 
studies [19,20]. Bone fragility and other musculoskeletal 
problems [21] prevent this population from participating in 
high-impact physical activities. Weak activities such as 
weightlifting or swimming should be prescribed in these 
cases. 

It is well known that mechanical pressure on bones is 
exerted by muscle contractions and impact forces 
(gravitational), so higher loads are required than would be 
the case in everyday life [22]. Muscle stress on bone tissue 
has been shown to have a beneficial effect on bone mass 
during weight training [7,14]. Even if no contact is made 
between the bone and the muscle, resistance training's 
muscle-tendon-bone interaction may have an osteogenic 
effect on bone. Participating in vertical water sports like 
swimming has little or no effect on bone health. The 
water's movement causes the body of the swimmer to 
continue to sway after entering [23]. Aquatic training is 
relaxed and manageable for ageing individuals with joint 
injuries because of the reduced gravitational forces on the 
human body. People of all ages appear to benefit more 
from high-impact exercises like swimming or cycling than 
those of any other age group, according to several research 
studies [24]. Because of these concerns, many health 
practitioners are reluctant to encourage water sports as a 
means of preventing and treating osteoporosis. 

Contrary to popular opinion, swimming does not appear 
to negatively influence bone mass, according to 
Gómez-Bruton and colleagues [25], even though it may not 
be the optimal sport for increasing this parameter because 
of hypogravity and a lack of contact. Swimming and 
sedentary controls both had equal BMD scores in this study. 
For swimmers, the researchers observed that they had 
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faster bone turnover rates than sedentary controls, which 
could have resulted in a stronger bone structure. 

The American College of Sports Medicine [26] 
recommends bone healthiness as part of an exercise 
programme for the elderly that includes exercises of 
weight-lifting intended at maintaining BMD. To counteract 
the effects of people's movement on water waves, the trunk 
muscles that help maintain body balance are activated in 
the aquatic environment [27, 28]. 

Although this group of postmenopausal women did not 
have fewer falls, their physical function improved after 
participating in vertical aquatic workouts. Moreira and 
colleagues examined this high-intensity aquatic exercise 
programme on postmenopausal women in their HydrOS 
high-intensity aquatic exercise regimen [29]. Daily 
calcium and cholecalciferol supplements of 500 mg and 
1,000 IU were administered to both groups as a form of 
daily vitamin D delivery. The AEG took part in an aquatic 
training programme for 24 weeks, while the control group 
continued inactive. The quantity of CG falls stayed 
constant following this programme, however the number 
of falls in AEG reduced from 2.00 to 0.29. (p 0.0001). 
(0.0001) Unipedal standing increased by 14.1 percent, 
mobility increased by 23.7 percent, hand grip strength 
increased by 13.4%, back extensor strength increased by 
26.2 percent, and hip and knee flexor strength increased by 
18.5 percent. Knee extensor muscle strength increased by 
7.4%, and hip extensor muscle strength increased by 7.6%. 
In CG mice, supplementing with 25-hydroxyvitamin D led 
to gains in unipedal standing (4.5 percent; p = 0.001), 
flexibility (12.2 percent; p = 0.009), mobility (10 percent; p 
= 0.001), and hip-flexor strength (5.7 percent; p = 0.039). 

Moreira et al. [29] examine the impact of a 24-week 
elevated aquatic workout program (HydrOS) on skeletal 
remodelling indicators and bone density in 
postmenopausal females. Only the AEG (15.8%) and the 
CG (29 percent; p = 0.001) showed a significant increase in 
bone formation markers, however the AEG's gain was less 
significant (15 percent in the AEG and 29 percent in the 
CG) (15 percent in the AEG and 29 percent in the CG). It's 
probable that the aquatic exercise programme had an effect 
on both bone desorption and bone formation, preventing 
BMD decline in both groups of participants. The CG 
reduced BMD in the femoral trochanter by 1.2 percent, 
whereas the AEG did not (p = 0.069). 

VANAKY et al., reach the conclusion that there was no 
significant variation in bone density between two groups 
prior to the 12week exercise programme, implying that 
participants were randomly allocated into two groups. 
Finally, the data show that there was a significant 
difference in BMD at the lumbar spine and femoral neck in 
the exercise group, indicating an increase significantly 
over the 12 week aquatic exercise programme, whereas no 
change was noted at the femoral neck and lumbar spine in 
the control group, though there was an insignificant 
reduction in BMD at the lumbar spine (-0.14) and femoral 
neck (-0.23) in the control group [30]. 

Exercises against water resistance conducted at maximal 
speed with a variedarray of motion activate bone 
metabolism, in addition to hypogravity and a large drop in 
stimulus during training in the vertical position. A 
high-intensity water exercise programme could assist 
women with postmenopausal osteoporosis retain their 
balance and prevent falling, according to the study. 

3.3. Aerobic Training 

Non-impact aerobics activities like cycling and 
swimming, according to Nikander et al., are connected to 
lower BMD than impact sports. Gravity loading for bone 
stimulation may be beneficial in aerobic with impact 
workouts [31]. 

Some of the world's finest male master cyclists had low 
bone mass density (BMD), according to a seven-year 
research [32]. As a result, the authors suggested that, in 
addition to cycling, additional workouts be employed to 
assist prevent bone loss in this group. Cycling is one of 
many low-impact, weight-bearing, muscle-strengthening 
workouts that postmenopausal women may find beneficial. 

Walking improves femoral bone mineral density, but has 
no effect on spine, according to an international evaluation 
of research. Walking is the most frequent type of exercise 
in the world [33]. Even though walking does not have a 
significant impact on BMD in the lower back, radius, or 
overall, in postmenopausal women, interventions lasting 
more than six months have a positive and significant 
impact on the femoral neck BMD, according to another 
study [34]. Brisk walking alone does not appear to be 
sufficient to improve spine BMD in postmenopausal 
women who are ambulatory. 

In another study [35], runners' bone mass density (BMD) 
was higher than that of sedentary controls in another [35]. 
(over the age of 65). Three other studies [36] comparing 
postmenopausal women's levels of activity found similar 
outcomes when they compared inactive and active levels of 
activity (treadmill walking for 30 minutes with step 
climbing for 10 minutes). The training group, for example, 
saw a 2% increase in lumbar and femoral neck bone 
mineral density (BMD), whereas the control group saw a  
2% decrease in the same areas. 

Basat et al. randomly allocated 42 postmenopausal 
women to strengthening exercise, high-impact exercise, or 
no activity at all [37]. (control). After six months, the BMD 
of the high-impact group was considerably higher than that 
of the strengthening and control groups in the lumbar spine 
(p = 0.017) and femoral neck (p = 0.013). While NTx, a 
marker of bone loss, reduced in the collection, serum 
osteocalcin (OC) increased significantly (p = 0.033). 
According to these findings, impact pressures appear to 
stimulate bone metabolism. 

Zaid et al. discovered that aerobic exercise for 12 weeks 
had a favourable effect on bone health in three groups 
participating in this study: control, osteopenic, and 
osteoporotic [38]. These findings are consistent with 
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earlier researches that have found that aerobic exercise has 
a favourable influence on bone health [39]. The current 
study's findings revealed that aerobic exercise significantly 
improved BMD in all study groups. These data 
demonstrated that the aerobic exercise strategy we used 
was effective in restoring the structure and function of bone 
tissue in all groups, particularly in osteoporosis women. 

3.4. Vibrational Exercise 

Some patients with poor bone mass may benefit from 
physical resources such as vibratory stimulation in addition 
to particular activities. Mechanical vibration has a 
favourable influence on both the microarchitecture of the 
bone as well as the density and strength of the bone in vitro 
[40–43]. 

After one year of treatment, osteopenia females with low 
weight with low-frequency, low-intensity vibratory 
stimulation decreased bone loss in the spine and femur (30 
Hz, 0.2 g). In comparison to the control group, which lost 
2.13 percent of neck bone density and 1.6 percent of spine 
bone density, the standing group lost no bone mass. The 
effects of vibrational training on BMD, indicators, and 
muscular strength have all been investigated utilising a 
number of methods [44]. A recent meta-analysis found that 
preventing bone damage, particularly in the region, is 
possible [45]. Mechanical vibration has been shown to 
affect bone remodelling markers such as NTX and CTX. 
Turner and colleagues [46] discovered that after 8 weeks of 
treatment, postmenopausal women treated with 
mechanical vibration (0.3 g for 20 minutes) had 34.6 
percent fewer postmenopausal women than the control 
group. 

A tiny number of researches have looked into the impact 
of single vibrations. Gusi et al. [47] discovered that 
vibration therapy performed better than walking in 
increasing neck bone density by 4.3 percent and improved 
body balance by 29 percent during an eight-week period in 
postmenopausal women. Vibrating platforms have been 
found to be useful in treating and preventing osteoporosis, 
although despite the overwhelming evidence to the 
contrary, machines with lower amplitudes and intensities 
would be more suited to this group [48]. Despite the need 
for more research, mechanical vibration has been 
demonstrated to enhance musculoskeletal parameters and 
may be effective in the prevention and treatment of 
osteoporosis. 

Gusi et al. studied whether body vibration is more 
helpful at maintaining or growing BMD than walking [47]. 
They investigated the impact of walking and vibration on 
BMD in postmenopausal women for 8 months using a 
reciprocating plate with moderate amplitude (3 mm) and 
medium frequency (12.6 Hz). After 8 months, the whole 
body vibration group had considerably (4.3%) higher 
femoral neck BMD than the walking group. The difference 
in BMD between the two groups in the spine and other hip 
locations was not statistically significant. The findings 

show that vibration might be a more convenient method of 
increasing BMD at the femoral neck than walking and 
could be used as a proxy for reduced bone loss of the hip 
after menopause [49]. 

According to Merriman and Jackson, body vibration 
exercise enhanced BMD in the hip and tibia but not in the 
lumbar spine, despite the fact that exercise enhances BMD 
in the lumbar spine. Combining aerobic exercise, 
resistance exercise, and vibration training as a single 
programme, on the other hand, might be an effective 
therapy for enhancing bone health in postmenopausal 
women. Furthermore, weight-bearing workouts may aid to 
prevent BMD loss in postmenopausal women and enhance 
BMD in the spine and hip in osteoporotic women [47]. 

3.5. Balance Restore Exercises 

Anteroposterior trunk oscillation and hyperkyphosis are 
exacerbated by vertebral body fractures, leading to a loss of 
equilibrium [50]. The paravertebral muscle proprioceptors' 
sensitivity to the impression of the trunk straightening is 
also associated with a higher risk of falling [51]. 

For this particular group, posture exercises and 
techniques, as well as gait re-education, are essential [52]. 
Gait-related muscles, such as the hip flexors, knee 
extensors, and hallux extensors, must first be trained to 
activate the gluteus maximus muscles, which are crucial 
for the forward discharge of the trunk [53]. Gait and 
balance exercises include shifting your weight from one 
foot to the other, unipedal support, and exercises involving 
coordination between your upper and lower limbs. As long 
as you're barefoot, these can be done either with or without 
shoes [54]. When done in a pool, this type of training is 
especially beneficial because the water's resistance and 
"extra" imbalance make these exercises more effective for 
building muscles [55]. 

The term "proprioception" is used to describe the ability 
to determine one's own body's location and movement in 
relation to gravity. Proprioceptors are sensory receptors 
found in the body's joints, tendons, and ligaments that 
transmit information to the central nervous system [56]. 
Postural control, as well as the visual and vestibular 
systems, can all benefit from proprioception training. As a 
result, the only techniques to promote mobility are muscle 
training and proprioceptive exercises. Resistance, 
proprioception, and balance training were tested on 100 
women over the age of 55, as well as a control group, to see 
if they could assist minimise the rate of falls in the elderly. 
The collection experienced a 38 percent decrease in falls, 
compared to a 16 percent drop in the other group. 

Exercises that promote balance stability, for example, 
destabilisation on balancing boards also trampolines, may 
be employed depending on the patient's condition [57]. 
Pereira et al. [58] looked at how 77 postmenopausal 
women responded to Tai-chi Chuan. The training raised 
knee extensor strength by 17.8% and static balance by 
26.12% when compared to the other collection, which 
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exhibited no improvement. Tread width (a key component 
of improving gait), trunk stability, and, ultimately, the 
number of falls were all improved in osteoporotic 
postmenopausal women who practised tai chi. That is how 
things turned out for them. In addition to Tai-chi, you 
should include ballroom dancing in your training routine. 
After six months of low-intensity balance and strength 
exercises, women with postmenopausal osteoporosis 
showed substantial improvements in upper- and 
lower-limb muscle strength, as well as static and dynamic 
balance [59]. 

A clinical practise guideline issued in 2001 supports the 
advice for balancing exercise [60]. Multi-component 
therapies that incorporate regular physical exercise are 
helpful in avoiding falls in community-living older 
individuals at risk of falling. Physical activity can minimise 
falls and injuries by up to 35% on its own [61]. Due to the 
concentration of research on balancing exercise rather than 
balance activities, only exercise is now suggested. The 
clinical recommendation does not specify the optimum 
methods, frequency, or duration of balancing training. One 
alternative is to do balance exercises three times per week, 
which has been shown to be useful in the prevention and 
treatment of osteoporosis in postmenopausal women. 

3.6. Safety Precautions 

Certain care must be considered while recommending a 
workout programme to avoid postmenopausal osteoporosis. 
First and foremost, make sure your shoes are securely 
fastened and that you warm up before beginning your 
workout (organic activity). To avoid muscle soreness and 
fractures, it is critical to maintain appropriate posture 
during the activity. The patient must be able to grab onto a 
wall or fixed bar in order to avoid falling while doing 
destabilising exercises on balance boards and trampolines. 

Strengthening the abdominal muscles is vital for 
maintaining good posture throughout the day, as well as for 
the correct functioning of the spine. Spine flexion is one of 
the primary functions of the abdominal muscles, but if a 
person has bone fragility, this type of movement can cause 

significant stress to the vertebral body and perhaps result in 
a fracture. Since Nachemson's discovery in 1966, it has 
been widely accepted that spine flexion is one of the most 
taxing positions on the vertebral column. Sinaki and 
Mikkelsen [62] found that 89% of osteoporotic 
postmenopausal women who did spine flexions as part of 
their exercise plan developed vertebral fractures after two 
years. Efforts to test the effects of spine flexion exercises 
on osteoporotic individuals have not taken place since then. 
Osteoporotic women can safely perform the following 
abdominal exercises: Forcing an exhalation while 
performing isometric contractions without using the 
Valsalva technique, resting on the floor while performing 
partial hip flexions, hip anteversions, and retroversions are 
all effective methods. 

As another cautionary note states, the consequences of 
DXA testing should not be relied upon exclusively. DXA 
scans may show a person's bone mass to be normal despite 
the circumstance that the bone is of unfortunate value and 
brittle due to the effects of corticosteroids [63]. In patients 
with increasing bone density, oral corticosteroid-related 
fractures occur more frequently than in those with 
involutional osteoporosis [64]. DXA scans aren't the only 
way to tell if you're at risk for bone fractures; other factors 
include your age, your family history of bone fractures, 
your consumption of calcium and vitamin D, and your use 
of alcoholic beverages, tobacco products, and 
corticosteroids [65]. 

Although the evidence is mixed, exercising may help 
reduce the risk of falling and the anxiety that comes with it. 
Treatment outcomes may be affected by a variety of factors, 
including the individual's geographical location, whether 
or not they were part of a clinical group, the intervention's 
location, and other techniques like home modifications and 
nutritional supplementation. However, it has been shown 
that elderly people who receive multimodal exercise 
treatments have a lower risk of falling. Additional 
intervention components, such as environmental or visual 
assessments, may be necessary to prevent fall-related 
injuries from occurring [66]. Table 1 summarises the most 
significant results.  

Table 1.  Summing up what is known about how exercise affects bone health in many ways. 

S. No. Research Findings Exercise Modalities 

1 Activities involving force of impact (such as sprinting or jumping) had a much larger effect on 
bone metabolic and fracture prevention parameters than low-impact resistance training. Resistance exercises [6] 

2 

Resistance training at a high level with low-impact for the lower limbs was the best form of 
exercise for increasing femoral neck BMD. According to the authors, combined activities 
(resistance, aerobic, and impact) were found to be the most effective for increasing spinal 
BMD. 

Resistance exercises [7] 

3 
Postmenopausal women's bone mineral density (BMD) can be maintained or even improved 
with a weight training of powerful plan and three to four sets of 8 to 12 recurrences of workout 
accomplished twice or three times per week. 

Resistance exercises [11] 

4 In older persons with osteoporosis or osteopenia, resistance exercise improves physical 
function and daily activities. Resistance exercises [12] 

5 At least four times per week, high-intensity (70-90 percent of 1 RM) and low-repetition (6 
repetitions) resistance workouts are advised. Resistance exercises [13] 
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Table 1 continued 

6 Postmenopausal women can reduce their risk of vertebral fractures and improve their overall 
balance and stability by strengthening their back-extensor muscles. Resistance exercises [15] 

7 In patients who had vertebroplasty surgery, back extensor muscle strength training reduced the 
occurrence of new vertebral fractures. Resistance exercises [16] 

8 High-impact activities like football or soccer appear to be more osteogenic in children, 
adolescents, and adults of all ages than low-impact activities like swimming or cycling. Aquatic exercises [24, 25] 

9 
Swimming appears to have no negative impact on bone mass, as seen by the similar BMD values 
of swimmers and sedentary controls. Swimmers have higher bone turnover than non-swimmers, 
which could lead to improved bone structure and hence stronger bones. 

Aquatic exercises [26] 

10 Improved neuromuscular metrics were seen after a high-intensity aquatic exercise programme 
(HydrOS) for 24 weeks. Aquatic exercises [5] 

11 During a 24-week high-intensity water training programme called HydroOS, P1NP and CTx 
markers were raised, as was bone loss at the trochanter of the femur. Aquatic exercises [29] 

12 Aerobic activities without weight (such as biking and swimming) tend to lower bone mineral 
density more than high-impact activities. Aerobic and Impact exercises [31] 

13 
Male master cyclists with low BMD in addition an increased risk of fracture competed in the 
study. Cycle training should be complemented with high-impact workouts like weight lifting and 
plyometrics, according to the authors, to help prevent bone loss. 

Aerobic and Impact exercises [32] 

14 In postmenopausal women, walking may improve femoral BMD, but not spine BMD, due to the 
impact of the movement. Aerobic and Impact exercises [33] 

15 
Women in the peri-and postmenopausal stages of their lives may benefit from walking as a 
stand-alone form of exercise, but it has no effect on bone mineral density in the lumbar spine, 
radius, or throughout the body as a whole. 

Aerobic and Impact exercises [34] 

16 
Researchers compared the bone mineral density (BMD) of 44 elderly runners to 44 inactive 
controls (all over the age of 65) and discovered that the runners had considerably higher BMD 
overall. 

Aerobic and Impact exercises [35] 

17 After six months, the spine and femoral neck bone mineral density is increased significantly more 
in the high-impact group than in the control groups. Aerobic and Impact exercises [37] 

18 Bone microarchitecture may benefit from mechanical vibration, which may increase bone 
density and bone strength. Whole body vibration [42] 

19 After one year of treatment, the vibrating provocations at 30 Hz and 0.2 g slowed bone damage in 
osteopenic women with low body mass. Whole body vibration [44] 

20 Anatomically, mechanical vibration helps to prevent bone damage in the femoral region. Whole body vibration [45] 

21 The urine resorption marker (NTx/Cr) dropped by 34.6 percent in postmenopausal women 
compared to the control group, after 2 months of motorized shaking. Whole body vibration [46] 

22 
Study participants were tested to see if walking or low-frequency vibration could rise the BMD in 
the femoral neck by 3.3% besides improve body equilibrium by 29.3%, respectively, among 
postmenopausal women. The vibration group outperformed the control group in terms of results. 

Whole body vibration [47] 

23 Menopausal women can benefit from posture and gait re-education, as well as exercises and other 
methods. 

Balance and proprioception 
exercises [52] 

24 Because of the "extra" imbalance that water can create, using a swimming pool for gait 
re-education and proprioceptive workouts are recommended. 

Balance and proprioception 
exercises [55] 

25 
Falls, functional capacity, and dynamic balance can all be improved with 3-month training of 
balance proprioception, and resistance, compared to a control group. The selected group showed 
a 38 percent reduction in the number of falls. 

Balance and proprioception 
exercises [57] 

26 77 postmenopausal women who practised Tai chi Chuan weekly 3 times for a total of 12 weeks 
were studied. 

Balance and proprioception 
exercises [58] 

27 A combination of low-intensity balance and strength training results in considerable gains in 
upper and lower limb strength. 

Balance and proprioception 
exercises [59] 

28 
Studies were conducted to determine the impact of tai chi on osteopenic women who had just had 
menopause, and to compare the results before and after the training period. Treadwidth and trunk 
stability were improved, as well as a decrease in falls. 

Balance and proprioception 
exercises [67] 
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4. Conclusions 
It's possible for postmenopausal women to benefit from 

walking as an exercise programme, but not their spine 
BMD. A combination of exercises is indicated to increase 
the bone density of the spine. In postmenopausal women, 
bone metabolism appears to be influenced by a variety of 
factors, including muscular contraction and exercise 
duration in addition to impact workouts. Not just 
osteogenic activities should be stimulated to prevent falls 
and fractures, but other forms of exercise as well. 
Encouragement should be given to activities aimed at 
increasing muscular strength, stability, and proprioception. 

For postmenopausal women, there are a wide variety of 
exercise modalities that can be used to prevent and treat 
osteoporosis as long as the programmes contain moderate 
to intensive activities that are performed at a fast tempo for 
short periods of time. Postmenopausal women have also 
been demonstrated to benefit from mechanical vibration, 
making it a safe and effective treatment choice. Studies 
included in this review indicated that older persons' 
exercise programmes are quite diverse, with findings that 
are often inconsistent. Postmenopausal women should 
exercise with caution to avoid fractures and injuries. When 
it comes to exercise, it's recommended that the patient 
work out with the help of an expert in the field, whether 
that is a physical education professional or physiotherapist, 
after speaking with their doctor. 

Post-menopausal care includes a good diet, a regular 
sleep routine and indulgence in exercise at least 3 times a 
week is a must to improve bone health keeping away from 
osteo-conditions, stress and cardio problems. Yoga, 
Swimming, resistance training with proper warm up and 
warm down and a nature’s walk are suggested to be the 
best exercise regiments to prevent and manage 
post-menopausal conditions. 
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