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ABSTRACT

Osteoporosis, characterized by low Bone Mineral Density (BMD) and micro-architectural
deterioration of bone tissues is one of the major public health problem and is also increasing in
developing world. Osteoporotic fracture entails high health care costs, frequently associated with
loss of quality of life with an increased mortality risk. Physical activity has beneficial effects on the
skeleton by contributing significantly to attainment of peak bone mass. In this cross-sectional study,
a total of 26 volunteers (8 male and 18 female) were enrolled to understand of BMD profile, using
Furuno Ultrasound Bone Densitometer CM 200, where dance movements is admitted as a form of
physical activity. Controls (n = 25) were participants frequency matched to cases by age, sex, similar
lifestyle and food habit except they do not practice dance movements. Results revealed that physical
activity in regular manner showed higher bone strength. The BMD, as judged by T-scores were
under normal value (-1.0) in cases but the value was lower (-1.2) in contrel group. Beside 16% of
control participants showed presence of osteopenia and in 4% case osteoporosis. This result supports
the fact that the physical exercise has a potential to increase the health status of any age group by
eliciting positive changes in certain aspects of physical fitness and healthy wellbeing. The
frequency of decreased value of BMD in controls with increasing age significantly constitutes a

high-risk group for osteoporosis and future fractures.
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INTRODUCTION

Osteoporosis 1s one of the major public health problems in Western world and is also increasing
in the developing world (MacDonald et @l., 2005). It is characterized by low Bone Mineral Density
{(BMD) and micro-architectural deterioration of bone tissues. It enhances bone fragility and as a
consequence, also increases the risk of fracture (Dambacher et al., 2004; Riges and Melton, 1995).
The BMD test measures the density of minerals, mainly calcium, present in bones to estimate the
strength of bones. This procedure uses different technmques including special X-ray, ultrasound or
computed tomography scan. Generally with age, bones become thinner due to lose of some bone
mass and break down of bones faster than new bones. Further due to lose of caleium and other
minerals, the bones become lighter and weaker. Thus, the bones become less dense and more porous
and increase the chance of fracture. It is known as ostecpenia (Cole, 2008), With further bone loss
osteopenia leads to osteoporosis.

It 1s reported fact that worldwide about one third women and one twelfth men in age group over
50 years have osteoporoesis. The prevalence of osteoporotic fracture 1s extremely higher in women,

particularly with increase in age (Looker ef al., 2012). It has become a global public health concern
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due to the increasing population of the elderly (Aghaei Meybodi et al., 2008). With the increase in
life expectancy the risk of osteoporoesis increases among postmencpausal women, who spend about
half of their lifetime after menopause (Keramat ef «l., 2008; Nordin, 2009). In postmencpausal
women, it affects about one third of women aged between 60-70 years and two third of those aged
80 years or more worldwide (Cashman, 2005). In China, epidemioclogical studies have shown that
the incidence of osteoporosis was 16.1% 1in age group over 40 years, 22.6% in age group over
60 years and B0% in age group over 80 years (La ef al., 2002). Data from US National Health and
Nutrition Examination Survey 2005-2008 showed that 9% of adults aged 50 years and over had
osteoporosis at either femur neck or lumbar spine, about one-half had low bone mass at either site
{(Looker et al., 2012).

The disease causes millions of fractures annually, mostly involving the lumbar vertebrae, hip
and wrist. Osteoporosis in the spine not only leads to fractures but also produce pain and back
deformities which seriously affect patients’ quality of life (Cummings et af., 1995). An osteoporotic
fracture entails high health care costs (Chrischilles et al., 1994) and is also frequently asscciated
with the loss of quality of life resulting from deficient healing and with an increased mortality risk
{Center et al., 1999; Johnell, 1996),

Several risk factors are associated with bone loss Cumming et al. (1997), among which some
factors are modifiable (weight, physical activity and diet) and others are non-modifiable (age, sex
and race) (Ross, 1996). Maintenance of a quality BMD needs the basic requirements of nutrition
with adequate calcium and vitamin D intake, exercises and sunlight (Kolahi ef al., 2011;
Leung et al., 2012; Tajik ef al., 2013; Yoshioka ef al., 2012). Physical activity has been reported to
have beneficial effects on the skeleton by contributing significantly to attainment of peak bone
mass and maintenance of bone mass later in adulthood (Bailey et al., 1999; Cashman, 2002;
Khan et al., 2000). Moreover, resistance training has beneficial and site-specific effects which
improve BMD as well as muscle strength (Kerr ef al., 2001).

As aphysical activity and a creative art form, it is believed that dance movements can make a
significant contribution to the healthy-living agenda of human being (Chatterjee, 2013a). Dance
is an active, non-competitive form of exercise like other sports (Chatterjee, 2011; Quin et af., 2007).
Among different kinds of physical exercise, dance movement has a great potential to motivate and
excite people. It has a positive effect on physical health as well as mental and social health
{Chatterjee, 2012, 2013b). Dance increases total body movement, helps to improve respiratory,
circulatory and musculo-skeletal systems (Marshall et «l., 1998). It also increases lung funection,
lung capacity, flexibility and aercbic capacity (Blair ef al., 2001). Now-a-days in many hospitals and
medical settings, it has been used as a form of therapy, not only for mental health but also for
physical health as well (Chatterjee, 2013¢, d). Dance therapy as exercise 1s known to increase the
neurotransmitters called endorphins which increase a state of well-being (Chatterjee, 2013e).

Therefore, the specific objective of the study was to investigate the effects of a bone health
supporting physical activity. In order to elucidate the role of modifiable bone loss factors in Indian
women and men, the present study was undertaken to investigate the physical activity which is
likely to contribute to control osteoporosis. For this purpose, the present investigation was aimed
to study the bone strength in participants practicing dance movements in regular basis by
comparing with control group without such practice. Such type of study was never attempted in

India till date and thus necessitates in-depth research on the said topic. The study was also directed
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towards this mechanistic understanding of BMD profile in cases, where dance movements were
admitted as a form of physical activity.

MATERIALS AND METHODS

Personal data: A questionnaire comprising different open ended questions was designed to assess
the personal data as age, education, physical activity and medical background, ete. The subjects
were asked to answer the questionnaire sheets according to knowledge, attitudes, behavior and
practice model containing questions regarding daily activities,

Cases and sample preparation: In this cross-sectional study a total of 26 volunteers (8 male and
18 female) belonging to the age group 20-34 were enrolled for the investigation covering
differential socio-economic status. They were selected as cases depending on over 8 year’s regular
practice of dance movements in a controlled manner. Controls (n = 25) were participants frequency
matched to cases by age, sex and those having similar lifestyle and food habit except that they do
not practice dance movements. Demographic as well as environmental data was recorded.

Determination of BMD: For determination of BMI), the amount of matter per cubic centimeter
of bones is measured to estimate the frequency of BMD in cases and controls by densitometric
procedure. In the present study, ultra sonographic bone densitometer (Furuno Ultrasound Bone
Densitometer CM 200) was used to test BMD according to the manufacturer’'s instruction. The
method involves minimal radiation exposure and 1s painless and non-invasive. During the present,
investigation, bone mineral density was measured at the heel and wrist. The main cutcome
measures were in the form of baseline T-scores. According to WHOQO (1994}, T-score as a bone health
status indicator can evaluate osteoporosis of the respondents. T-score was calculated by using the
manufacturer’s reference values considering the age of the cases and controls. T-score was then

categorized as normal (~ -1.0), osteopenia (-1.0- -2.5) and osteoporosis (~ -2.5) according to
(WHO, 1994).

Statistical analysis: All the data of cases and controls were represented in the form of mean
value £5D and the results were analyzed by Student’s t-test. The statistical significance testing was
done by estimating the p-value.

RESULTS

The present investigation revealed that the BMD level of cases and controls differ considerably
{Table 1). The cases considered in the present study, where dance movements were admitted as a
form of physical activity, showed higher bone strength. The BMD, as judged by T-scores was more
in cases as compared with the contral group. The BMD (T-scores) of cases with regular practice of
physical exercise were under normal value {-1.0), whereas in many participants of control group,
this value was lower (-1.2). In case of contral group, few of them (16%) showed presence of
osteopenia (T-score -1.4) and in 4% case osteoporosis (T-score -3.2).

Statistical analysis (p-value) showed that physical exercise benefited physiologically from this
form of physical activity induced BMD level (Table 1). The participants with regular physical
activity also showed overall greater motivation and improved flexibility in comparison to control
group. Joint range of motion of participants practicing dance movements and their potential for
improvement is generally higher than that of control group.
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Table 1: Estimation of bone mineral density in participants and controls

Age (years) Sex BMD (T score)
20 Female -1
20 Female -0.9
23 Female -1
23 Female -1
24 Female -1
21 Female -l.2
25 Male -1
23 Female -1
34 Male -1.5
24 Female -0.8
20 Female -0.9
23 Female -1
24 Female -1
22 Female -0.9
20 Female -1
20 Female -1
32 Female -1
20 Female -1
20 Female -0.8
23 Male -0.9
28 Male -1
26 Female -1
31 Male -1
30 Male -1
28 Male -1
28 Male -1
Mean BMD value of participants (=SD1) -0.99 (+0.01)

Mean BMD value of control group (+SD) -1.2 (+0.02)

Normal value upto -1.0

p-value* <0.06

*p-value <0.05 indicates the results are significant

DISCUSSION

Lifestyle modification plays a crucial role in maintaining the bone health (Nahin and Straus,
2001). This type of osteoporosis prevention is very important sinee, improvements in lifestyle could
be applied broadly and may represent a non pharmaceutical approach to improve BMD. Among
other factors, hormonal replacement therapy is popular in the prevention of bone loss in
postmenopausal women (Ancnymous, 1993; Christiansen, 1993). Among the pharmacological
treatments, selective estrogen receptor modulators and bisphosphonate have been shown to be
effective either in increasing BMD and reducing fracture rates (Goltzman, 2002). But treatment
with estrogen has well-known side effects such as breast soreness and nausea and in the long-term,
may have increased risks of breast and uterine cancer development and also venous thrombosis
(Lindsay et al., 1976). However, the side effects of these medications including gastrointestinal
tolerance problems in bisphosphonate and the potential malignancies in hormonal therapy may
preclude their long-term use (Reid, 2002). Growing evidence of the benefits of physical exercise for
bone health provide an alternative option for prevention and treatment of osteoporosis. This is also
effective and useful as it further supports a balanced bone metabelism with additional supplements
to avoid other health hazards as a great blessing.
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In the present cross-sectional study, there was a significant relationship between more physical
activity and higher BMD. In the present study, dance movements was proved to be an activity that
has potential to increase the health status of any age group by eliciting positive changes in certain
aspects of physical fitness and healthy wellbeing. The result revealed that within a single age
group the number of members in control group with osteopenia and ostecporosis was significantly
high (Table 1). This T-score is a comparison of BMD of a person to that of a healthy one of the same
sex and ethnicity. The lower T-score indicate osteopenia when the value range is less than -1.0 and
greater than -2.5 and osteoporosis as -2.5 or lower. The frequency of decreased value of the EMD
in control group with increasing age significantly constitutes a high-risk group for osteoporosis and
future fractures. This result supports the fact that the density and strength of bone can be
increased by exercise (Cole, 2008).

The present investigation suggests that the practice of dance movement in regular basis in
proper and controlled way 1s particularly beneficial for physical wellbeing as was observed by early
reports (Chatterjee, 2013¢, e; Clippinger, 1997). In case of participants with physical activity, as
a complete exercise dance movements play an important role in good health as an early defense
system. The immunc-modulation of dancers in the positive direction makes them in proper healthy
state and supports the therapeutic use of dance as a complete exercise (Chatterjee, 2011, 2013e).
It can prevent from many diseases like cancer, diabetes, cardiac diseases and also has an
anti-ageing role {(Chatterjee, 2012, 2013¢). Osteoporosis may be partially prevented by optimizing
peak bone mass in younger years, maintaining bone mass in adult years and minimizing bone loss
in later years. Adequate physical activities have been shown to be effective strategies for building,
maintaining and slowing loss of bone mass (Cadogan ef al., 1997; Suleiman et al., 1987). Therefore,
to prevent osteoporosis, women need adequate physical activity level (Heinonen et al, 1996;
Snow-Harter ef al., 1992). Furthermore, the high level of awareness about the disease and its
affordable precautions can reduce osteoporosis in Indian women (Picard ef al., 2000; Recker ef al.,
1996), Since, BMD test is an expensive measurement, a limited number of subjects could be
included in the study and the limited number of subjects might be the reason for some
inconsistencies between the results of this study and some previous studies.

In general, females are more prone to osteoporosis than males because the involvement of
females in physical activity is less than that of males. Further, this involvement of females in direct
physical activity decreases from adolescence onwards (Daley and Buchanan, 1999). This
observation puts a question mark on the consciousness of general people towards the health science
and benefit of exercise when the health of them is in stake. In contrast, the therapeutic use of
dance movements in one way may change this spectrum and also help to have a risk free proper
healthy state of life in a positive direction. The bone strength can be increased in a positive mode
by regular practice of dance movements and other physical activities. Therapeutic approaches are
actually aimed at increasing good health status, thus prolonged practice of dance movements, like
other sports benefit, in regular and controlled manner may cause betterment in normal life.

CONCLUSION

Physical exercises are actually aimed at increasing healthy response, thus prolonged and
controlled exercise may cause betterment in the normal health. This investigation proposes that
dance movements as a complete physical exercise plays an important and potential role in
developing healthy bones. This may lead to stop the great suffering from diseases like osteopenia
or osteoporosis. The participants may reduce their probability of future suffering from such diseases
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by an altered lifestyle with regular practice of physical exercise. Thus, this study is a new approach
to contribution in this direction where dance movement has been admitted to increase bone
strength as physical activity.
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