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Abstract 

Osteoporosis and other chronic conditions have been increasing in prevalence. Menopausal 

transition years can put women at high risk for osteoporosis. There is a reduction in the 

population of females in India. Older women have weakened bones and a decrease in bone 

mineral density. Weakening results in a woman's life and leads to reduced quality of life along 

with a greater incidence of broken bones. There is a link between osteoporosis and the cessation 

of the function of the ovaries as you get older. Estrogen plays a part in both the formation of 

bone and the prevention of the resorption of bone. The treatment options are determined by the 

severity and rate of progression of the patient. Postmenopausal women should be made aware 

of this disorder and encouraged to cultivate a healthy lifestyle through the implementation of a 

proper diet and regular exercise. Smoking and drinking alcohol should be limited in order to 

prevent osteoporosis in women with or without osteoporosis. It is possible for all 

postmenopausal women to take the necessary steps to keep their bones strong. 

Keywords: Bone function, Epidemiology, Bone Loss at Menopause, Nonpharmacologic 

treatments and lifestyle modifications 
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Introduction 

Osteoporosis is a systemic skeletal disease characterized by low bone mass and 

microarchitectural degradation of bone tissue, with an increase in bone fragility and 

susceptibility to break. A tool that could be used in epidemiological studies to quantify the 

prevalence of osteoporosis was provided by the diagnostic criteria [1]. The architecture of bone 

provides maximum strength for the smallest weight. The cortex and the central medullary or 

cancellous side of thin narrow bone trabecular are found in most bones. The cells are embedded 

in a hard intercellular material. The bone from other hard tissues is categorized by the two types 

of components of this material. The skeleton of the human is made of bone tissue[2]. 

 

The functions of bone include  

Structural support for the mechanical action of soft tissues, such as the contraction of muscles 

and the development of lungs. Soft organs and tissues are protected by the skull. The endocrine 

system regulates the level of calcium andphosphate in the circulating body fluids. 

There are four cell types in bone: osteoblasts, osteocytes, osteoclasts, and undifferentiated bone 

mesenchymal stem cells. The synthesis and deposition of the new intercellular material is done 

by the osteoblasts. The cell lies within the bone. They are located within lacunae and are 

surrounded by a bone matrix that regulates mineral deposition and chemistry. The major local 

orchestrator of bone's functions is the osteocytes. Osteocytes do not play a major role in bone 

development and may only play a secondary role in growth and development. Cells that 

degrade bone can initiate normal bone remodeling and mediation of bone loss [3]. New bone 

is laid down during skeletal development and remodeling. osteoblasts interact with other cell 

types within bone [4]. osteoclasts are the cells that degrade bone to initiate normal bone 

remodeling and mediation of bone loss. After their formation in the bone marrow, they circulate 

in the blood [5]. The balance of bone metabolism is maintained by the cooperation of 

osteoclasts and osteoblasts [6]. 

 

Epidemiology 

Thirty percent of postmenopausal women suffer from osteoporosis according to the World 

Health Organization [7]. According to a report, 61 million people in India have osteoporosis 

[8]. 

Another work according to World health organization osteoporosis predisposes to fragility  

fractures  and  development  of  such  fractures  is associated  with  high  rates  of  morbidity  

and  mortality especially in elderly [9]. 

WHO    scientific    group    on    the    assessment    of osteoporosis at primary health care 

level.  World Health Organization 2007. 

Globally, nearly 200 million people suffer from osteoporosis each year.3 India, reported 

prevalence of osteoporosis affect the women 8 to 62%.5 [10]. 

This shows wide variation in prevalence across India. Further, the risk of osteoporosis is higher 

in women than men and in elderly than young adults. India is the second largest populated 

country in the world.  By 2050, suggests that nearly 20% of population will be over age of 60 

years. Globally, osteoporosis affects more than 200 million in population. According to 

Khadilkar et al; reported that the osteoporosis affect from 8%   to   62% [11]. 
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The estimate suggest that economic burden associated with osteoporotic hip and vertebral 

fractures, and shows the significant proportion of osteoporotic fracture costs that are due 

specifically to (NHNV) non-hip, non-vertebral fractures. The first-year healthcare costs of 

fractures were highest hip fracture in patients, followed by vertebral and (NHNV) non-hip, 

non-vertebral fractures. However, the overall cost impact of non-hip, non-vertebral fractures 

same or increase that of hip 12,13 Hip fractures, occurs symptoms of pain and an inability to 

bear weight, almost always require surgical fixation and are associated with more reduction in 

functional status and quality of life than all other types of fracture, with a high risk so its occurs 

mortality. Hip fractures is generally occurs in age (most occurring after age 80 years), and in 

women (only about a quarter of hip fractures occur in men), and marked geographical variation 

(>10 times differences in incidence).Currently most estimated 2·7 million hip fractures in 2010 

worldwide, of which shows result 1 364 717 (51%) potentially preventable (264 162 in men, 

and 1 100555 in women).10 Vertebral fractures are much more variable in their presentation, 

ranging from those causing severe pain that requires admit to hospital, to those that produce 

few symptoms and are diagnosed on the basis of imaging.14–16 The majority of studies show 

that most vertebral fractures are not clinically recognised but importance as markers of skeletal 

fragility that signify increased risk for other fractures, including those affecting the hip.17–19 

vertebral fractures have high fracture risk and result in mortality and adverse effect 20 

  

Bone Loss at Menopause 

In this study, OC, CTX-1(C-terminal telopeptide of type 1 collagen), and P1NP (procollagen 

type 1 N propeptide)  were increased in the osteopenia group compared with the control group, 

but they were decreased in the osteoporosis group compared with the osteopenia group and 

again bone turnover rate decreases again 10 years after menopause [21] 

Derivatives of anthocyanins, like resveratrol, lycopene, oleuropein, some vitamins, and thiol 

antioxidants, shows protective and therapeutic anti-osteoporotic effects. The natural 

antioxidants has been used to prevent oxidative stress bone damage, with a particular 

supportive role in anti fracture therapies. [22]. 

Ovariectomy has been shown to alter the antioxidant defense system of the cell, resulting in 

oxidative stress caused by accumulation of reactive oxygen species [23].  

According to another study, lipid peroxidation caused a decrease in the femur antioxidant effect 

following OVX. Antioxidant activity protects cells and tissues from damage caused by free 

radicals. They convert free radicals into products that are not harmful. These compounds 

include in glutathione subordinate proteins, osteoporosis related with oxidative pressure, so 

because of reactive oxygen species (ROS) can make oxidative harm the cells and cells have a 

safeguard systems to shield themselves from the toxicity of reactive oxygen species (ROS) 24. 

Grassi et al; reported that bone loss was caused by oxidative stress in estrogen-deficiency 

ovariectomized mice, and antioxidant treatment could prevent bone loss [25]. Several 

investigations have also revealed that the diet based on antioxidants could be beneficial and 

helpful in preventing and treating postmenopausal osteoporosis [26, 27, 28]. Therefore, the 

reduction of lipid peroxidation and the increase in antioxidant enzyme activities in OVX rats 

were experimentally proved, and the strong antioxidant ability of Super Jami rice bran extract 

may have contributed to partially improving bone metabolism by reducing bone loss in OVX 
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rats. This pigmented rice bran extract can be potentially useful in preventing oxidative damage 

and bone loss in estrogen-deficiency in women. [29] 

Other work reported that more than one-third of the osteoporosis occurs in women ages 60 to 

70 years. The most common fractures are of the spine, hip, forearm and proximal humerus in 

the elderly. Hip fractures are the most common cause of morbidity and mortality. Osteoporosis 

is a silent disease that causes low bone density, which can leads to fractures [30]. In this study 

Esen et al; reported that the aged 50 to 74 years, in accordance with the approach used in a 

study by. With increasing age, bone balance becomes negative, such that bone resorption is 

more active than bone formation [31]. 

Vitamin D deficiency was common in all postmenopausal women but especially in those with 

lower education level and the veiled. Postmenopausal women should be screened for vitamin 

D deficiency and encouraged to benefit more from sunlight. Also, enriching foods in the 

markets with vitamin D may be helpful for decreasing hyperparathyroidism in this 

population.  [32, 33]. 

After bone mass reaches its peak, bone turnover occurs more slowly, such that bone remodeling 

primarily comprises bone resorption, rather than bone formation. After menopause, there is 

increased bone resorption due to estrogen deficiency, thus accelerating bone loss. The extended 

duration of menopause tends to reduce bone mineral density and bone resorption [33, 34]. 

Nurumal et al; demonstrated that increased the time of menopause and more age reduce bone 

mineral density [35]. 

Serum calcium is elevated in postmenopausal due to the increase age in women. If decrease 

estrogen level in postmenopausal women so increased serum levels of PTH, which leads to the 

release of calcium ions from bones, thus increasing serum calcium levels and starting in 

menopause in women so increase levels of serum calcium; however, these levels decrease with 

age, due to increased intestinal calcium absorption [3, 5]. 

Increased calcium and phosphate levels begin at the beginning of the increase in PTH levels 

because phosphorus and calcium are regulated by PTH hormone and vitamin D. Excessive 

effect of the parathyroid gland will cause the absorption of calcium salts in the bone to increase 

in hypercalcemia [36, 37]. Serum calcium is elevated in postmenopausal due to the increase 

age in women. If decrease estrogen level in postmenopausal women so increased serum levels 

of PTH, which leads to the release of calcium ions from bones, thus increasing serum calcium 

levels and starting in menopause in women so increase levels of serum calcium; however, these 

levels decrease with age, due to increased intestinal calcium absorption [38, 39].Parathyroid 

hormone increases calcium reabsorption in the kidney, and calcitriol production increases 

calcium absorption in the intestine. Parathyroid hormones and calcitriol are the main regulators 

of calcium balance. PTH is largely responsible for serum calcium, while calcitriol maintains 

serum calcium concentrations. Calcitriol together with PTH plays a role in stimulating 

osteoclasts in bone resorption.Calcitriol is used for osteoclast differentiation from precursor 

mononuclear cells. as it happens, of the presence of PTH, calcium release from the bone is 

reduced, thus decreasing serum calcium levels [40]. 

Increase in bone remodeling shows high levels of alkaline phosphatase have been observed in 

both postmenopausal women and ovariectomized rats [41]. 
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The proportion of trabecular and cortical bone can affect fracture resistance, while imbalance 

of remodeling and increased bone resorption cause more porosity in both trabecular and cortical 

areas, which effect to increase the risk of fracture [42]. 

Bone-specific alkaline phosphatase, amino-terminal procollagen and osteocalcin are the 

common biomarkers used to study bone remodeling. Mineralization is the formation of 

hydroxyapatite crystals in the superficial membrane of the osteoblasts, followed by the 

propagation of hydroxyapatite and its deposition between the collagen fibrils [43, 47]. 

The levels of this biochemical marker of bone remodeling, both in postmenopausal women and 

in adult ovariectomized Wistar rats, are high. Reference values in healthy adult rats are 1.0 

mg/mL [44, 45]. In the case of rats from the OVX, NI and FI groups, osteocalcin serum values 

were above 2.0 mg/mL. These results further confirmed that rats had experienced bone 

resorption, and therefore, it was necessary to activate osteoblasts to initiate bone remodeling in 

such a way that bone mineralization is “increased”, in order to recover bone lost by the action 

of osteoclasts. On the contrary, Ctrl, SH, FS groups showed values below 2.0 mg/mL, 

indicating that a marked osteoblastic activation was not necessary as in the case of rats from 

the OVX, NI and FI groups. Collagen is a heterodimer that contributes to the integrity and 

strength of bone matrix. Serum values of this marker increase during growth and in situations 

of augmented bone formation [46]. 

Our results who found that menopause results in elevated bone turnover, an imbalance between 

bone formation and bone resorption and net bone loss, and this is attributed to the cessation of 

ovarian function and tapering off of estrogen secretion [48]. 

other risk factors for osteoporosis, such as premature ovarian insufficiency (POI) before 40 

years of age or early menopause (40–44 years of age) due to genetic, autoimmune, surgical or 

cancer treatment sequelae. Other risk factors include Chinese ethnicity. (49) 

The aim of this study was to examine the characteristics of 25‐year changes in femoral BMD 

after menopause. We investigated associations between the rate of bone loss and selected risk 

factors (BMI and BMI change, number of diseases, bone‐affecting diseases, use of HRT and 

corticosteroids, use of vitamin D and calcium supplementation, alcohol use, smoking, age, 

rheumatoid arthritis, and postmenopausal status at baseline) [50]. 

Recent study showed that the peak a BMD and the rate of bone loss during early postmenopause 

assessed by DXA at lumbar spine are independent risk factors for subsequent fractures.  

Albert Shieh AK, Mei-Hua Huang, Weijuan Han, Gail Greendale. The associations of peak 

bone mineral density and rate of bone mineral density loss during the menopause transition and 

early postmenopause with subsequent fracture: results from the Study of Women’s Health 

across the Nation (SWAN). In American Society of Bone and Mineral Research Annual 

Meeting. 2020.  

Therefore, stress management is particularly important for the elderly to improve their health 

promotion performance. Consistent with the results of this study, in another study, the results 

indicate a relationship between psychological stress and low BMD in postmenopausal women 

[51] 
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NONPHARMACOLOGIC TREATMENTS AND LIFESTYLE MODIFICATIONS 

 

 
Figure 1 

clinical studies have found that COPD patients with OSA (Obstructive sleep apnea) have lower 

bone mineral density than patients with COPD alone. It may be associated with the increase of 

systemic inflammation and the decrease of exercise ability in COPD-OSA(Obstructive sleep 

apnea) overlap syndrome patients. Oxygen desaturation index is an independent factor related 

to bone mineral density in patients with COPD [52]. But our study is the first to observe 

osteoporosis in cigarette smoke and intermittent hypoxia overlapping exposed animal models 

[53]. 

Animal models have also confirmed that chronic smoke exposure is associated with 

osteoporosis. 

53.  

 

Avoiding harmful lifestyle factors 

Cessation of smoking and limiting alcohol intake are important general health measures. The 

AEs of smoking on bone health appear to reverse when smoking is stopped [55]. 

The objective of treating osteoporosis is to reduce the likelihood of fragility fractures by 

strengthening the skeleton or decreasing fall frequency, or both. General measures (good 

nutrition, regular physical activity, avoiding harmful lifestyle habits) are recommended for all 

patients at risk of osteoporosis [56–58]. 

Most the studies that have investigated to remove the ovaries before menstruation periods 

stopped naturally, Poor dietary habits, including insufficient amounts of calcium and/or 

vitamin D or protein, Physical inactivity or prolonged periods of bed rest, cigarettes, Heavy 

Alcohol Coffee 

Increase oxidative stress 

Affects osteocyte apoptosis 

Impair bone remodeling 

balance. 

Affect the calcium 

absorption 

Smoking   

Affect osteoclastogenesis 

Affect the calcium and 
phosphorus balance 

Increase oxidative stress 
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use of alcohol, Long-term use of certain medications, such as corticosteroids, proton pump 

inhibitors, and antiepileptic medications, Altered levels of hormones, such as too much thyroid 

hormone, too little estrogen in women, or too little testosterone in male. Low body mass index 

or underweight [59]. 

Prevention of osteoporosis consists of several aspects, including nutrition, exercise, lifestyle, 

and initial screening. The World Health Organization believes that, for the prevention of 

osteoporosis, women should follow a balanced diet, take Vitamin D and calcium tablets, and 

perform regular exercises [60]. 

In addition to taking calcium and performing regular exercise, an optimal amount of Vitamin 

D should be consumed for the prevention of osteoporosis [61,62]  

There are several options for the reduction of osteoporosis risk. Lifestyle is pivotal, as the use 

of anti-osteoporotic drugs and physical activity and nutrition are two crucial lifestyle measures 

aimed at reducing osteoporosis risk [63]. 

Results of studies of relationships between protein intake and either BMD or fracture risk have 

also been inconsistent [64]. 

Environmental factors were more commonly described to affect the risk of falling for people 

with osteoporosis. Recently fell, she does recognize that there were environmental 

modifications she could have made, by adding ice picks to her boots to reduce the risk of falling 

on ice. Other participants have mentioned improving their footwear choices to reduce the risk 

of falling during the winter season. Always adhere to the exercise recommendations or modify 

their lifestyle to reduce the risk of falls, or consider which nutritional needs they might need to 

better manage their osteoporosis [65]. 

Physical activity may also be a preventive measure against Crohn’s disease [66]. 

On the other hand, Yang et al. reported that the frequency of osteoporosis was greater among 

women who did not drink coffee [67]. 

Whereas according to the study by Hallström et al., high coffee consumption was associated 

with a slightly decreased BMD, but it did not increase the risk of fracture [68]. 

Cheraghi et al. reported the association between alcohol consumption and osteoporosis: 

subjects who consumed one to two and two or more portions of alcohol had a higher risk of 

osteoporosis by 1.34 and 1.63, respectively, when compared to non-drinkers [69] 

Healthy nutrition is one of the several important components of lifestyle to maintain good bone 

health, but it is difficult to perceive the importance of healthy nutrition because its effects are 

subtle over long time periods [70]. 

Mental stress and osteoporosis occur through different mechanisms in the body, numerous 

studies suggest that there are many potential ways of linking the pathological response to stress 

and the development of bone disease. These pathways can include impairment of the 

hypothalamic–pituitary–adrenal axis; dysregulation of the inflammatory pathway, Insulin-like 

growth factor signaling, estrogen, serotonin, and gamma-amino butyric acid [71].  

 

Discussion: Ovariectomized rats and mice are well-established models for the study of the 

pathogenesis of postmenopausal osteoporosis and are widely used for evaluation and 

development of new drugs for treatment of postmenopausal osteoporosis [71–73].  
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Previous studies have shown that osteoporosis-related bone loss in postmenopausal rat was 

partially prevented by moderate exercise [74–77].  

Bone formation rate at the endosteal surface of cortical bones in the EX-OVX group was lower 

than that in the OVX group, suggesting that exercise may differentially regulate bone formation 

in trabecular and cortical bones. It seems that exercise can partially prevent estrogen 

deficiency-induced bone loss by suppressing bone resorption and increasing bone formation. 

While it is still debated whether decreased bone resorption or increased bone formation is the 

main reason behind exercise-induced bone mass elevation [78, 79]. 

 

Conclusion 

Postmenopausal osteoporosis is a silent disease that is very prevalent worldwide, as well as in 

India. It is a chronic condition that is asymptomatic, and its progression is slow. After years of 

research, we have finally discerned its pathogenesis and etiology. It is also evident what its risk 

factors. Postmenopausal women in India are made aware of the lifestyle modifications that 

need to be made during the perimenopause and postmenopause periods to help prevent this 

disorder, and treatment options should be made available to all patients at a minimal cost. 

Though it can be debilitating for those who suffer from it, can be managed by pharmacological 

and non-pharmacological intervention. the results of the most included studies showed that non 

pharmacological strategies are considered as the appropriate actions to prevention of the 

osteoporosis among the menopausal women so implementing these strategies. It can be a good 

alternative for contraindication of hormone therapy or therapeutic management in women. 

Furthermore, due to the other positive effects of exercise and also the uncomplicated nature of 

most the physical exercises, it is recommended that postmenopausal women follow a regular 

physical activity program after consulting with their physicians. The mechanism of bone 

resorption, so knowing the role of each factor is expected to reduce the effects of alveolar bone 

resorption that occurs in postmenopause. Postmenopausal osteoporosis can be managed by 

bringing about small but significant changes in one’s lifestyle. Exercise, yoga, consumption of 

milk and its products, and stopping smoking and alcohol consumption can be very beneficial. 
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