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ABSTRACT

Low bone mineral density, a cause of osteoporosis and fractures due to it is an alarming feature prevailing in
the society and may take up the form of a bigger problem with increasing age expectancy, sedentary lifestyle and

exposure to fast food industry which supplies energy dense and mineral-deficient food. This is turning out to be not only a biological
health problem but has its social ramifications as well as economic costs and consequences. Making youngsters aware of the situation and
providing them guidance for a healthy and physically active lifestyle could help to curb down the incidence of osteopenia, a ground reality

for the age-related bone briftleness and vulnerability to bone fracture.

Introduction

Osteoporosis is characterized by low bone mass with micro ar-
chitectural deterioration of bone tissue leading to enhanced bone
fragility, thus increasing susceptibility to fracture. It is a bone
disease in which amount of bone is decreased and structural in-
tegrity of trabecular bone is impaired. Cortical bone becomes
more porous and thinner. This makes the bone weaker and more
likely to fracture. In 1994, a committee of World Health Organi-
zation (WHO) defined osteoporosis based on bone density. It is a
silent disease reflected only in a low bone density till a fracture
occurs. With increasing longevity of Indian population, it is now
being realized that, as in West, osteoporotic fractures are a major
cause of morbidity and mortality in elderly and estimations sug-
gest that 20% of women and 1015% of men would be osteoporo-
tic. If the lower bone density is shown to confer a greater risk of
fracture, the risk of fracture is expected to increase up to 50 mil-
lion [1]. In addition to bone density, the factors like age, heredity,
body weight, diseases, lifestyle, frailty and amount of trauma all
play important roles. The risk of fracture due to osteoporosis can
be estimated using these factors in addition to the bone density
[2]. The individuals of both the sexes, more so the post-menopau-
sal women, are at a risk of skeletal problems associated with bone
mineral density. With changes in life style pattern, mineral defi-
cient diet and physical inactivity, there occurs a predisposition of
potential risk factors of low bone mineral density in young adults
and therewith a foreground for osteoporosis in advancing age and
increasing life expectancy.

Review

Osteoporosis is a systematic skeletal disease characterized
by low bone mass and micro- architectural deterioration
of bone tissue, with a consequent increase in bone fragility
and susceptibility to fracture. These changes are initially si-
lent and can progress silently until a low trauma fracture
occurs [3]. At any given age, bone mass results from the
amount of bone acquired during growth. The attainment of
a higher peak bone density in growing years has an impor-
tant role in the prevention of osteoporosis later in life [4].
Etiologically, osteoporosis can be classified into primary
and secondary types. Primary osteoporosis is bone loss
that occurs either during the normal human aging process
due to hormonal changes or due to an unidentifiable cause.
The age related changes include decreased absorption of
nutrients, hypogonadism and menopause while idiopathic
causes could occur in juvenile as well in adult stage. On
the other hand secondary osteoporosis could be because of
chronic diseases, drug therapies or unhealthy life style [5]

[6][7][8]-

Bone structure and its maintenance: To maintain its prop-
er functioning, bone must undergo repair through a pro-
cess of remodeling carried out by bone forming cells, osteo-
blasts and osteoclasts [9]. Osteoclasts are attracted to the
site of micro damage to resorb the bone, and afterwards

osteoblasts are employed to re synthesize the bone. A
proper calcium- phosphate level in the body is maintained
by parathyroid hormone which is produced in response to
hypocalcaemia and is suppressed by hypocalcaemia. The
parathyroid hormone acts directly on bone and kidney and
indirectly on gastrointestinal tract by stimulating dihydrox-
yvitamin D3 synthesis. Vitamin D3 for the most part is syn-
thesized from its precursor molecule, 7-dihydrocholestrol
in the dermis under U.V. radiations found in the sunlight.
The role of vitamin D metabolites is to maintain serum
calcium and phosphate levels by directly promoting intes-
tinal absorption of these ions as well as activation of bone
resorption. The process of bone formation takes about three
to four months. Continuous bone remodeling is a normal
process with 1-2 million microscopic areas of bone being
repaired at any given time [4].

Bone mineral density is a medical term referring to the
amount of mineral matter per square centimeter of bone
and is an indirect indicator of osteoporosis. Bone health
is important at every age and stage of life. The skeleton is
our body’s storage bank for calcium — a mineral that is es-
sential for our body to function and is especially important
as a building block of bone tissue. Older adults with osteo-
porosis are most vulnerable to breaks in the wrist, hip and
spine which can seriously limit mobility and independence.
Our maximum bone size and strength is termed peak bone
mass which is an inter play of genetic constitution and life-
style factors such as diet and exercise that can influence
whether full bone mass potential is attained. Childhood,
adolescence and early adulthood are the times when we
can significantly increase our peak mass through diet and
exercise. However, the choices like smoking, poor nutrition,
inactivity and excessive alcohol intake can reduce the peak
bone mass. Most of the people reach their peak bone mass
between 25-30 years of age and by 40 years of age slow loss
of bone mass starts. Although the loss of bone mass begins
in everyone, people who develop a higher bone mass when
young are better protected against osteoporosis and relat-
ed fractures later in life. During growth, men accumulate
a higher peak bone mass compared to women since their
bone width and size is greater and women have smaller
bones with a thinner cortex and smaller diameter. Though
women are more prone to developing osteoporosis, men
are equally at a risk after certain age. Puberty is very im-
portant time in the development of the skeleton and peak
bone mass. Early and late onset of puberty has a direct
impact on peak bone mass. Half of body calcium stores
in women and two third in men are maintained during
puberty. On an average, girls attain puberty at ten years
of age and start menstruating at 12 years of age. Regular
menarche is very important for bone health since sufficient
amount of estrogen helps to improve calcium absorption in
intestine and kidney. About 95% of a young woman’s peak
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bone mass is present by 20 years of age and some overall
gain in mass often continue until age 30. The average boy
has his fastest growth in height between age 13 and 14
years and stops growing between age 17 and 18 years. Peak
bone mass occurs nine to twelve months after the peak rate
in height growth. The early and late onset of puberty di-
rectly affects peak bone mass. Boys with late puberty gen-
erally have less bone mass for life than those who start
puberty at typical time around eleven and a half years.
Obesity is reported to delay the onset of puberty in boys
and could have a negative effect on peak bone mass, while,
in girls it accelerates the onset of puberty. However, the ef-
fect that obesity and early puberty have, on the peak bone
mass is variable in girls. Physical exercise during the teen
years is essential to reach maximum bone strength. Where-
as, young women who exercise excessively can lose enough
weight to cause hormonal changes leading to amenorrhea,
suspending menstrual periods and loss of estrogen which
cause bone loss when they should be adding to their bone
mass [10].

Bone and health issues in various populations: Bone
health is becoming an increasingly important health issue.
Osteoporosis affects about thirty percent of postmenopau-
sal women with more than half of these suffering bone
fractures. It is becoming more of problem for men. The
prevalence has been predicted to increase in the next gen-
eration and the effect of osteopenia is already being seen
more in younger people [11]. Lower bone density was re-
ported to be a factor in predisposing male [12] and female
[13] members of US Marine Corps to the development of
fractures. In USA, about 45% of postmenopausal women
have a low bone density. Lifetime risk of fracture of hip,
spine or forearm is 40% in white women and 13% in White
men. African-Americans have few fractures than people of
other races. Worldwide, the rates of osteoporosis are vari-
able but in every country age is one of the most important
risk factors. As more people have longer lives, the number
of those with osteoporosis will also increase [14]. The num-
ber of fracture per year, are projected to increase by 25% in
Australian population [15]. Age and gender-specific studies
in Australian population indicated that among those aged
35-55 years, the fracture rate was about double than the
rate in women (65 vs. 35 years). The fracture rate was al-
most seven times higher in women over sixty year verses
women less than fifty five years of age and were 3-4 times
higher in women than men. With increased longevity of the
population, the substantial health burden imposed by age
related fractures will continue to escalate [16]. Peak bone
mass has been emphasized as a key determinant of skeletal
health throughout life [17]. Both genetic and environmental
factors play an important role in the maintenance of peak
bone mass [18][19]. A comparative study of young (18-35
years) male and female South Indian population with a
population of Nigerian ethnicity, residing in South Indian
suburban neighborhood, evidenced a significantly low peak
bone mass by 28-30%. Peak bone mass in Indian males and
females was 0.507+0.1 and 0.479+0.1 g cm? respectively and
it was 0.714+0.2 and 0.682+0.2 g cm? with regard to Nige-
rian male and female population respectively. Indian males
and females who were within the age group of 26-30 and
<20 years, resp., represented high bone mass and the same
was the situation with respect to Nigerian counterparts
who were within the age group of 21-25 years. Indian and
Nigerian non-vegetarian population of both the genders
demonstrated a high significance value of p<0.000001 deci-
phered by means of unpaired t-test [20]. Bone density and
risk factors for osteoporosis in college going young women
of United Arab Emirates were estimated. In all 29 (15.7%)
of women out 0f 185 were classified as having osteopenia
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and none had osteoporosis and participants with osteope-
nia were reported to have late onset of menarche, irregular
periods, lower body mass index and a positive family his-
tory of osteoporosis. However, late menarche and low body
weight could independently predictor osteopenia [21]. The
attainment of higher peak bone density has an important
role in prevention of osteoporosis later in life [22[23][24].
Genetic factors and race/ethnicity have been related to have
a strong influence on peak bone density in other studies as
well [25][26]. In a study on female navy recruits, 24% ca-
dets of Asian and 32% of Hispanic origin were reported to
develop pelvic stress fracture due to shorter-than-average
height or due to difference in anthropometric factors such
as pelvic bone geometry or body mass index [13]. BMD in
younger age group was assessed to display an ethnic dif-
ference in college-aged young adults ranging 18-34 years
with a higher BMD value in Blacks than Whites and His-
panics and it was referred that osteoporosis is a pediatric
disorder that manifests itself in old age [27].

Human beings of all races and ethnicity are prone to osteo-
porosis and fractures. It has been shown that blacks have
greater and Asians have lower bone mass than whites. Al-
though reliable epidemiological data on enhanced bone fra-
gility and susceptibility to fractures are lacking in India but
based on available data and clinical experience an estimat-
ed 25 million Indians may be affected. After the age of 60
years, there was almost 100% incidence of either osteopenia
or osteoporosis. Osteoporosis fractures in India occur com-
monly in both sexes and may occur at younger ages than
in the West. Widespread deficiency of vitamin D across In-
dia at all ages and in both sexes particularly in urban areas,
poor sunlight exposure and skin pigmentation are some
obvious causes. Indians have low bone mass density as
compared to the Western Caucasians. This could be attrib-
uted to difference in skeletal size however the high preva-
lence of vitamin deficiency is a major factor in low bone
mass density and poor bone health of Indians. Healthy
lifestyle i.e. diet, exercise and sunlight exposure can have a
major positive effect on bone metabolism and bone health
in Indians [1]. In a study on Indian women in age group
between 40 and 65 years, the incidence of osteopenia and
osteoporosis was 34% and 8%, respectively [28]. Osteopo-
rosis was considered a disease of post-menopausal women,
but in India its incidence was found to be in the ratio of
4:6 in men and women as per a report and young people
with changing life style like dieting, smoking etc. have
made themselves even more vulnerable to it at younger
age [29]. A case study of urban Indians showed history of
fracture in relatives, weight less than 60 kg and height less
than 155 cm as significant risk factors for osteoporosis [30].
Calcium intake, increased body mass index (BMI) and high
activity level was revealed to have a significant protective
effect on hip fracture in urban North Indian population.
On the other hand excessive caffeine intake and deceased
agility increases the risk of hip fracture [31]. A significant
association between BMD and socio-economic status, nutri-
tional status, type of diet and menopausal status of adult
population was reported to be present in population of ru-
ral block of Assam [32]. A high prevalence of clinical and
biochemical hypovitaminosis D exists in apparently healthy
school children from North India. Also children from up-
per socioeconomic status from Delhi had significantly high-
er BMD compared to those from low socioeconomic level.
Age, nutrition, height, and weight were significantly relat-
ed with BMD values [33]. A systematic review and meta-
analysis suggested that a diet induced weight loss, if prac-
ticed for a period of 6, 12 or 24 months in overweight or
obese but healthy adults, proved to be harmful to the bone
health [34]. It was reported that by 50% of osteoporotic and
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98.2% of osteopenic women consumed vegetarian diet [28].
Another study stated that vegetarians tend to have low
bone mineral density due to decreased amount of calcium
in their diet [35].Various physiological, environmental and
modifiable life style factors like adequate nutrition, body
weight, exposure to direct sunlight, exposure to sex hor-
mones at puberty and level of physical activity are not only
important for acquisition of maximal bone mass but also
for its maintenance throughout life [36][37][26][38][39][40]
[41].

Bone health and its social ramification: Osteoporosis, a
consequence of loss of bone mass results in serious health
and economic problems. 20 % of hip fracture patients die
within one year and 50% of survivors require some form
of assisted living [42]. A report published by International
Osteoporosis Foundation (IOF) in collaboration with Eu-
ropean Federation of Pharmaceutical Industry Association
(EFPIA) illustrated that approximately 22 million women
and 5.5 million men in 27 member state of the European
Union have osteoporosis and the total burden is expected
to increase to 33.9 million, an increase of 23%, by 2025.
Health economic costs are enormous and growing. Total
annual cost resulting from new and prior fragility frac-
ture is 37 billion euro which is expected to increase by
25% from 2010 to 2025, indicating an immense health bur-
den. By 2025, the population aged 50 years and over will
increase by 20% with larger increase in number of elderly.
It was emphasized that prevention of fracture is clearly the
only way forward [43][44]. Approximately, 60 million peo-
ple at present have osteoporosis in India. As the life ex-
pectancy is increasing even in developing countries, by the
year 2035, maximum number of osteoporosis cases in the
world will be in India and China [45]. According to Union
Health Ministry of India by 2016, an average male female
will live till 68.8 and 71.1 years of age respectively. This
will increase by another one year for average male by 2021
(69.8 years) and by 1.2 years for an average female (72.1
years) [46]. The projection of longevity sets an alarm for
the increasing medical burden on the receding economy.
Moreover, the Indian population is already deficient in ba-
sic nutritional requirements and the younger generation is
prone to fall for the wrong indulgence into fast food and
sedentary lifestyle which can further deteriorate the health
status of growing children. Inactivity along with wrong
eating habits and genetic disposition can lead to the poor
state of bone density, a cause of osteoporosis. Let longev-
ity be not a problem for the forthcoming generations and a
proper awareness among younger population regarding the
healthy lifestyle be generated.

Conclusion:

Projection of data from various populations is indicative of
a rising trend of osteoporotic changes. Physical inactivity,
passive and sedentary behavior in addition to incorrect eat-
ing behavior is proving to be the major contributing factor
for this diseased state. There is a need to adapt and imple-
ment a fracture prevention strategy by increasing peak
bone mass in the growth period rather than facing the de-
bilitating anomalies in later years of life, as healthy popula-
tion is one of the major contributors in growth propulsion
of a country.
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