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Abstract

Background: The bone health indices, such as bone mineral density (BMD) and bone mineral
content (BMC), deteriorate in postmenopausal women, raising the risk of fractures linked to
osteoporosis. This study looked at how integrated yoga affected osteoporosis in
postmenopausal women between the ages of 45 to 60. The non-pharmacological methods, such
as exercise or physical activity have been suggested, as therapeutic and preventive measures in
this regard. Elevating intensities of physical activity has been accompanied by the maintenance
of bone mineral density and bodily functions, which in turn has led to a decrease in fracture
risk. Material And Method: The research was an experimental observational study. Fifty
individuals in the 45-60 age range who are regularly engaged in ordinary employment and had
postmenopausal osteoporosis with a dual-energy X-ray absorptiometry (DEXA) score of <-2.5
were included in the research. Observations and Conclusion: Practising yoga asanas regularly
implies both good improvements in overall health and osteoporosis in postmenopausal women.
The study also demonstrated that BMD losses brought on by menopause or aging can be
improved or reversed by intervention at any age.
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Introduction

As the proportion of older persons rises, so does the occurrence of age-related bone health
issues such as osteoporosis or osteopenia. Bone health indices, such as bone mineral density
(BMD) and bone mineral content (BMC), deteriorate with these illnesses, raising the risk of
fractures linked to osteoporosis. Additionally, these fractures are linked to greater rates of
morbidity and death in both men and women, however, females are more vulnerable,
particularly postmenopausal women who are more susceptible to enhanced loss of bone
mineral density due to decreased estrogen production.) Regarding potential methods to fortify
bone tissue, pharmacological methods have the potential to increase bone mass, but they also
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come with drawbacks, including detrimental effects on bone quality and architecture that
exacerbate fragility. Non-pharmacological methods, such as exercise or physical activity, have
been suggested as therapeutic and preventive measures in this regard. Elevating intensities of
physical activity have been accompanied by the maintenance of bone mineral density and
bodily functions, which in turn has led to a decrease in fracture risk.?® Similarly, specific
attention should be given to bone remodelling in exercise therapies, considering various
patterns of mechanical stress.“” As defined by the World Health Organisation, natural
menopause is defined as at least 12 months of amenorrhea and isn't brought on by irrational or
biological factors. According to statistics, the average age of natural menopause in developed
countries is 51 years, whereas in developing and underdeveloped nations state is 48 years. The
majority of women will live longer than one-third of their lives after menopause since the
average lifespan has increased significantly up to seventy years in the country. In addition, the
percentage of women going through menopause is increasing due to the constantly ageing
population. The menopausal women's health is increasingly becoming a global priority.
The natural physiological phenomenon known as menopause is brought on by primary ovaria
n failure as a result of apoptosis, or programmed cell death. Within the time leading up to
menopause, the women will encounter and have several annoying symptoms including vaginal
bleeding, nocturnal sweats, hot flashes, dryness and atrophy, dyspareunia, disturbed sleep,
increased fluctuations in mood, ageing, and ovarian function decreases. The degeneration of
bone tissue's microarchitecture and decreased bone mineral density (BMD) are the main
characteristics of osteoporosis, a complex systemic skeletal disease.

The gold standard for diagnosing osteoporosis using BMD is dual X-ray absorptiometry. The
WHO defines osteopenia as having a T-score between -1.0 and -2.5, and osteoporosis as having
a T-score of less than or equal to -2.5. The lumbar spine and femoral neck have been proposed
as the anatomic regions of interest. During menopause, a lack of estrogen disrupts the regular
cycle of bone turnover. Because there is less accessible oestrogen to limit osteoclastogenesis
and osteoclast activity, there is an overall increase in bone resorption. Although the exact
mechanism by which estrogen stimulates bone development is unknown, it is thought that
cytokines play a crucial role in establishing the link between bone resorption and bone
formation, or by estrogen-responsive elements on promoters of genes involved in the
biosynthesis of bone matrix, such as type | collagen.®9

The Fast bone loss, which is seen in about 25% of postmenopausal women, can be identified
by measuring markers associated with bone resorption and loss.®%12 As long as the body gets
adequate calcium, yoga can encourage the bones to hold calcium. It achieves this by using
weight-bearing yoga positions that stimulate a whole range of motion and have an impact on
the spine, arms, shoulders, elbows, and legs. Weight-bearing yoga has been demonstrated to
have a beneficial impact on bone health by lowering bone resorption, which lowers the
incidence of osteoporosis in postmenopausal women. The research indicates that yoga brings
flexibility as well as bring the needed muscle strength to the human body.
It is one of the few workout regimens that use the arms and upper body to support weight, str
engthening and thickening the bones. Yoga has been shown in recent studies to somewhat
mitigate the height reduction brought on by osteoporosis. It can be a substitute for physical
treatment.®1213)

This study looked at how integrated yoga affected osteoporosis in postmenopausal women be
tween the ages of 45 and 60.
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Materials And Methods

The research was an experimental observational study for which approval was taken from the
institutional ethics committee. The study was conducted at a tertiary care teaching hospital in
central India.

Inclusion Criteria:

Fifty individuals in the 45-60 age range who are regularly engaged in ordinary employment
and had postmenopausal osteoporosis with a dual-energy X-ray absorptiometry (DEXA) score
of <—2.5 were included in the research.

Exclusion Criteria

The women who were unable to execute yoga asanas and who had fractures linked to
osteoporosis as well as any significantly related illness of the neurological, cardiovascular, or
respiratory systems [Table 1]. The information about their normal activities, family history of
osteoporosis, and demographics were documented. This work was completed in several
Karnataka medical facilities.?®) For 24 weeks, the study's female participants practised yoga for
one hour, at least four days a week. The hour-long yoga session comprised standing, sitting,
supine, and prone asanas, as well as warm-ups and Surya namaskars. Every position had three
distinct asanas, one designed to help the participants unwind and prepare them stress-free for
the following one. They were followed by Omkar and Pranayama. Every pose was done five
times, with 15-30-second breaks in between. The T-score of the lumbar DEXA scan was
computed following six months of yoga practice by the research design. Patients were
questioned regarding their overall health, mental wellness, and any discomfort they felt
throughout. The patients were questioned regarding their perception of their overall physical
and mental health and any pain they noticed throughout the six months of yoga after finishing
the research, and the data was analysed and noted in case the record form.®

Observations And Results

The goal of this study was to determine how yoga poses affected postmenopausal women's
osteoporosis before and after they stopped practising. The findings revealed an improvement
in bone mineral density (BMD) as shown by a rise in the T-score of the DEXA scan at the
lumbar spine. Table 2 shows that the before T-score was -2.55+58 and the post-T-score was -
2.44+.60, with a P-value <0.05 indicating substantial significance. This suggests that practising
yoga asanas regularly implies both good improvements in overall health and osteoporosis in
postmenopausal women. The study also demonstrated that BMD losses brought on by
menopause or ageing can be improved or reversed by intervention at any age.

Table 1: Lists of yoga poses that were taught to participants for one hour, at least four
days a week, during study sessions.

Warm  [The exercises include circling the waist, circling the knees and ankles, side lifts for ten
up:10 minutes, stretching, forward bending, side lunges, arm swings, upper back twisting,
min and opening the chest, back, and centre.

Suryana | Suryanamaskar including Yogasanas and Pranayama. Every stage of Suryanamaskar
maskar: | is accompanied by breath regulation.
5 min

Standing | Prarthanasana: 2 min Tadasana: 30 s to 1 min Trikonasana (extended triangle pose):
Asanas 30sto1min

Sitting Ardh-Matsyendrasana: 3 min Paschimottasana: 3 min
Asanas
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in supine | Vajrasana: 30 s to 1 min Shava-asana (the corpse posture): 3-5 min or longe

Asanas Padmasana: 3 min Setu Bandha Sarvangasana (bridge pose): 30 s — 1min Supta

Asanas Marjariasana (cat pose): 2 min Naukasana: 3 min Makrasana: 3-5 min or longer
in prone

Pranaya | Sheetali Pranayama Sadant Pranayama Bhastrika Type | Type Il Ujjayi Pranayama
ma and

types

The fusion of these 3 elements is AUM or OM. The alphabets are pronounced in series.

Omkar AUM is the root of all the mantras. AUM is composed of 3 elements, "a", "u™ and "m."

Table 2: Pre- and post-training scores' mean + standard deviation

T- Scores for in DEXA Scan Mean+ SD
Pre-training scores -2.55+58 P<0.05
Post-training scores' -2.44+60
Difference between Pre- and post-training scores' -0.34+02
Discussion

As our population ages, up to 200 million more people globally are expected to be affected by
osteoporosis and osteopenia. Following their fractures, many persons are unlikely to have
access to medical care or prescription drugs. An inexpensive, low-risk substitute is preferred.
In the US, there are more than 700,000 spinal fractures and over 300,000 hip fractures annually.
Twenty-five percent of Americans who suffer a hip fracture will die, and another twenty-five
percent will never come out of the nursing home where they are admitted after being
hospitalized.

An estimated $19 billion is presently spent in the US on the more than 2 million fragility
fractures that occur each year and the resulting 500,000 hospital admissions. Yoga is the most
affordable and effective substitute for pharmaceuticals and the complex medical treatment that
their absence is said to cause. Better posture, increased balance, better coordination, a wider
range of motion, increased strength, less anxiety levels, and an improved stride are among the
"side effects"” of yoga. While all of these well-established yoga benefits lower the risk of falling,
which is the primary cause of all other osteoporotic fractures, improved posture directly
addresses spinal fractures. Mechano transduction, which is involved in physical adaptations,
therapeutic adaptations to osteogenesis, and pathologic fracture repair, may be responsible for
improvements in bone mineral density (BMD). The physical remodelling of the bone occurs to
satisfy the functional demands of the body in the mechanical environment. By mechanical
loading that triggers the mechano transducers to do so, a dynamic equilibrium between the
processes of osteogenesis and bone resorption is maintained.?%

The pre-training score for the current study's DEXA scan T scores was -2.54+58. The
difference between the pre-and post-training scores was -0.34 + 0.02, and the statistical
significance of the difference was P < 0.05. The post-training score was -2.52 + 0.62. The study
conducted by Fernandez-Rodriguez et al.® likewise demonstrates comparable outcomes and
research methodology. Over two years, a pilot study conducted by Fishman showed a
considerable improvement in the T-score at the hip and spine. When various yoga poses,
including trikonasana, bhujanganasana, setu bandhasana, and paschimotasana, were studied,
the re?u!ts showed that the hips saw a higher rise in bone mineral density (BMD) than the
spine.(t®
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In Angin and Erden’s study, the T-score improved, but there was no discernible difference
between the postmenopausal osteoporotic and osteopenic groups mean improvements from the
exercise program. However, 43.8% of osteoporotic women and 23.5% of osteopenic women
had T(-s?ores that indicated osteopenia. women had a T-score falling within the normal
range.®®

There were no reported or photographed significant injuries associated with yoga.Yoga practi
tioners appeared to have better bone quality, and the same study found that yoga appears to sa
fely increase BMD in the femur and spine.*®)

There are few studies on yoga in individuals at fracture risk, and the two RCTSs that were avai
lable offered extremely poor certainty data, indicating that there is uncertainty about the impa
ct of yoga on physical functioning. RCTs (n = 377) that examined the impact of yoga on phys
ical functioning and healthrelated outcomes in older persons, such as balance and walking spe
ed, were included in a systematic review.” In a research, the effects of an exercise program
versus walking on preventing osteoporosis in younger females were compared. After three
months of intervention, the T-scores of the two groups showed no difference, indicating that
longer-term studies are needed to assess the effectiveness of the exercise program.®® and also
a systematic study®® identified knowledge gaps regarding yoga's impact on health-related
outcomes deemed significant by patients and medical experts. If a person is at risk of fracture
and wants to practice yoga, they should consult a trained yoga instructor who knows how to
modify certain poses for older persons with low bone mass.*? The current study finds that
several yoga asanas, in addition to pranayama and Surya namaskar, are beneficial in enhancing
bone mineral density (BMD) and that integrated yoga activities ought to be a significant part
of any fitness regimen for the treatment of osteoporosis.

Conclusion

The current study concludes that integrated yoga, which incorporates both weight-bearing
and non weightbearing asanas, pranayama, and Suryanamaskar, is a safe kind of exercise
that can help postmenopausal osteoporotic women enhance their bone mass and also imply
good improvements in overall health.
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