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Introduction
Osteoporosis (OP) is a progressive systemic disease characterized by 
low bone mass and micro-architecture deterioration of the bone tissue, 

1,2.with a consequent increase of bone fragility and risk fracture 

OP is also considered like a common metabolic disease in the elderly 
and is closely associated with patient age. Its main signs are overall 
bone tissue density loss and structural ber changes. 

3OP  incidence increases signicantly with advancing age  and is 
usually silent without any signs and symptoms of de-creasing bone 
density. Bone fracture often occurs as the rst presentation of 

4osteoporosis . Signicant morbidity, cost and reduced quality of life 
have been attributed to osteoporosis .

There are non modiable and preventable (modiable) risk factors for 
OP. 

Non modiable risk factors include age, height, weight, body mass 
index (BMI), and menopause which are not preventable. The 
preventable risk factors include calcium intake, exposure to sunlight, 
smoking, alcohol intake, exercise, underlying disease condition such 
as rheumatoid arthritis, systemic lupus erythematosus, and other 
autoimmune disorders, steroids intake, hormone replacement therapy, 
e Preventive strategies are a crucial rst step to over-coming this global 
problem. 

OP itself is asymptomatic, and often remains undiagnosed until a 
fragility fracture occurs in the most part of elderly patients population.

The diagnosis of Osteoporosis 

Diagnosis and treatment of osteoporosis are extremely important. 
Since the denition of osteoporosis includes bone mass as a parameter, 
measurement of the bone mineral density (BMD) has become an 
essential element in the evaluation of patients who are at risk for 
osteoporosis.

Despite the known impact of fragility fractures, osteoporosis still 
remains unrecognised and untreated in over 50% of patients who 
present with fragility fractures.

Among the osteoporotic skeletal fractures, osteoporotic vertebral 
fracture (OVF) is the common type of osteoporotic fractures in older 
adults.

The musculoskeletal disorders including osteoporosis and bone 
fragility fractures rank as the second common cause of disability 
estimated by the years lost due to disability worldwide.

The major determinants of bone strength are bone turnover ; skeletal 
microarchitecture and bone mineral density (BMD). 

While BMD can be readily measured by dual-energy X- ray 
absorptiometry (DXA), the technologies used to determine skeletal 
microarchitecture, such as histomorphometric analysis and micro-

8,9computed tomography (μCT) of the transiliac crest bone biopsy , high 
resolution peripheral quantitative computed tomography (HRpQCT) 
(4), and magnetic resonance imaging (MRI) (5) are not routinely 

10available .  

Bone mineral density (aBMD) by dual-energy X-ray absorptiometry 
(DXA) is the current gold standard to diagnose osteoporosis, to assess 
osteoporotic fracture risk, and to monitor treatment-induced BMD 
changes. However, most fragility fractures occur in patients with 
normal or osteopenic aBMD, indicating that factors beyond BMD 
impact bone strength. Recent developments in DXA technology such 
as TBS Trabecular Bone Score , VFA Vertebral Fracture Algorithm, 
and hip geometry analysis are now available to assess some of these 

5,6,7non-BMD parameters from the DXA image .

When bone mass is under 2, 5 SD of the reference mean of young 
premenopausal women, women has developed osteoporosis.

Dual-energy x-ray absorptiometry scan screening is recommended in 
all women more than 65 years of age or in women aged 50 to 64 years 
with certain risk factors.

With its high precision, DXA is well suited for use in the diagnosis of 
osteoporosis, to aid decisions about the treatment of the patients and to 
monitor the patients.

Prevention of osteoporosis undertake by maximizing bone tissue 
accretion during growing yr, maintaining bone tissue acquisition 

8,9during adulthood and reducing bone loss in elderly .

Among preventive tools, physical activity is certainly a valid 
instrument of prevention, in fact physical activity contributes to a 
healthy energy balance and increases muscle mass and bone mass. 

OP has many bad consequences which impact both life quality 
according to morbidity like pain, fractures and immobility, and 

11mortality . 

The old generation is increasing, and as people are getting older 
osteoporosis will affect a constant bigger part of the population. Even 
if there now days are more people who are training, the total physical 
activity in the population is markedly reduced.

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Physiotherapy

Volume-6 | Issue-12 | December-2017 | ISSN No 2277 - 8179 | IF : 4.176 | IC Value : 78.46

1International Journal of Scientific Research



Epidemiology

 The structure of the society has changed; transport with cars and more 
passive professions. It's estimated that 30-50 % of the women and 15-
30 % of men will suffer from osteoporotic associated fracture during 

12 life time.

In the present narrative review, we wanted to pay attention to the 
possible inuence of physical activity on the pathophysiological 
molecular pathways of osteoporosis and to the use of different exercise 
training in treatment of osteoporosis. 

From the literature analyzed, in relation to the effects of physical 
activity on bone metabolism, it is shown that exercise acts on 
molecular pathways of bone remodeling involving all cellular types of 
bone tissue. 

In relation to clinical trials adopted in patients with osteoporosis, it is 
evident that a multi-component training, including aerobic activity and 
other types of training (resistance and/or strength exercises), is the best 
kind of exercise in improving bone mass and bone metabolism in older 
adults and especially osteopenic and osteoporotic women but also in 
low percent in the man.

Recent studies have shown that an age-related decrease in intestinal 
calcium absorption is closely related to senile osteoporosis and bone 

10.loss  A lack of exercise among the elderly is also an important factor in 
11.promoting osteoporosis  Here we report on the benecial effects of a 

combination of aerobic and non-aerobic exercise for patients with 
senile osteoporosis.

After the age of around 40 years it is possible to detect deterioration of 
the function of physiological systems, with associated anatomical and 
ultrastructural changes. For instance, progressive cognitive declines 
affect memory and learning; skeletal muscle atrophies and becomes 
progressively weaker (known as sarcopenia) and ageing-related 

13declines in bone mineral density lead to osteopenia and osteoporosis .
Chronological age is a convenient and often very good predictor of 
health status, disease burden and physical capability, but there is 
considerable inter-individual variability, with some older people 
having very good health and others show accelerated onset of 
weakness, disability and frailty.

The lifestyle and medical advances that contribute to longevity are 
achievements to celebrate, but they also bring unintended and 
considerable social, economic and health challenges as life expectancy 
increases faster than the period of life spent in good health, termed 
'healthy life years' (discussed in Rechel et al. 2013)

Physical activity
The benet of physical activity over other interventions such as diet is 
that physical activity raises the skeleton's resistance to fractures 
through improving and preserving both BMD and neuromuscular 
ability. This leads to reduction in skeletal frailty and prevent falls . It's 
doubtful that the same exercise requirements in prevention for 
osteoporosis are the same as for other diseases such as pathology in the 

11cardiovascular system .The adaption of the bone tissue to exercise 
varies through life and is related to age and the individual health.

The exercise pattern should be analyzed according to which type of 
training, intensity, frequency and duration of each period. It exist no 
systematic review on the eld which includes women in all age groups. 
Most of the researches are in general on post-menopausal women. The 
studies which involve premenopausal females and children are sparse. 
There exist just a few studies which include men and elderly patients.

Frailty is recognised clinically as a geriatric syndrome that arises due 
to multiple decits to body systems. Frail people experience severe 
impairments to physical and mental function that restrict their ability to 
complete necessary activities of daily living.

Frailty is usually diagnosed according to two classications Higth 
Risk and Low risk (Tb.1 and Tab.2).

Physical activity reduces the risk of developing cardiovascular and 
metabolic disease through better control of blood pressure, cholesterol 
and waist circumference in a dose-dependent manner: more activity 
leads to lower risk of cardiovascular and metabolic disease (Earnest et 

al. 2013). The metabolic benets of increasing fatty acid oxidation in 
skeletal muscle, rather than accumulating intramuscular and adipose 
tissue stores around themajor organs as well as lowered blood pressure 
helps to reduce the risk of developing type 2 diabetes mellitus and 
cardiovascular disease (Roberts et al. 2013; Stewart et al. 2005).

In the nervous system, regular exercise helps to maintain cognitive 
function (Lautenschlager et al. 2008) and possibly also the numbers of 
peripheral motor neurons controlling leg muscles (Power et al. 2010, 
2012) and overall improves balance and coordination to reduce risk of 
falls (Franco et al. 2014; Gillespie et al. 2012; Rubenstein et al. 2000). 

Aims of training treatment
Each treatment, medical, physical and rehabilitation, in postmenopaus 
al and senile period must be adapted to reduce the risk of fracture.

In the elderly fractures, especially those of the lower limbs, derived 
from two processes: the loss of bone integrity and an increased risk of 
falling.

In patients with osteoporosis or Highrisk of falling, the rehabilitation 
must be considered.

How to prevent and / or together with other drug treatments to increase 
12quality of life, health and reduce the risk of fracture and recidive  .

At the end, great importance reporting the existence of skeletal risk 
factors of low bone density and extraskeletal fall to prevent fractures in 
selected subjects.

People with higher activity levels and physiologicaltness have a 
lowermortality risk (Feldman et al. 2015).

Maintenance of a physically active lifestyle throughmiddle and older 
age is associated with better health in old age (Hamer et al. 2014) and 
longevity (Manini et al.2006; Stessman et al. 2009)

Bone Mineral Density (BMD) lost in exercise
21More than 20 randomized, controlled trials suggest that regular  

physical exercise can reduce the risk of osteoporosis and delay the 
physiologic decrease of BMD. Short-term and long-term (measured up 
to 12 months) exercise training such as walking, jogging and stair 
climbing in healthy, sedentary postmenopausal women resulted in 
improved bone mineral content.3 Bone mineral content increased 
more than 5 percent above baseline after short-term weight-bearing 
exercise training. With reduced weight-bearing exercise, bone mass 

22,23soon reverted to baseline levels.  Similar increases in BMD have 
been found in women who participate in strength training. In the  
elderly, progressive strength training has been demonstrated to be a 
safe and effective form of exercise that reduces risk factors for falling 

25 and may also enhance BMD .

13Recently a review showed the role of physical exercise in  
postmenopausal osteoporosis and elderly  subjects .
 
Estrogen deciency results in diminished bone density in women. 
Weight-bearing exercise can signicantly increase the BMD of 
menopausal women. Furthermore, weight-bearing exercise and 
estrogen replacement therapy (ERT) have independent and additive 
effects on the BMD of the limbs, spine and Ward's triangle (hip).

Included studies have several limitations: samples small study, large 
variability of bone loss in controls, high accuracy variability 
measurement of the bone  mineral density and age of the heterogeneity 
menopause population , with a different trend of physiological bone 
loss.

It is conrmed that the increase in BMD is site-specic: the proximal 
femur if the exercise involves the hip like the squat's case, the step ,the 
walking, the press machine; or on the lumbar spine if it is in extension 
exercises, with weights and / or gravity; or on the wrist if it is instead of 
exercises with the use of the upper limbs. In particular, relatively hip, 
the exercise is effective if the trochanter It involves both gluteus, on the 
littke trochanter  if it involves the 'iliopsoas, and, in according to 

14studies of Kerr et al. , on the Ward's triangle if it involves the 
adductors and hip extensors.

15Above all, Cussler et al. with a controlled clinical trial of 144 subjects  
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studied on the effect of more specic exercises on BMD at the hip and 
trochanter level, have showed that trochanter BMD is related 
positively to the total lifted weight (p <0.001). The high correlation 
with trochanteric BMD level, was the squat with weights (0.0023 g / 
cm2, p <0.001) and military press (lifting a bar on the height of the 
shoulders and collarbone up to above the head, taking knees and 
straight back) (0.0012 g / cm2, p <0.01). BMD of the lumbar spine and 
femoral neck not showed a signicantly relation with the total weight, 
while the total body BMD was correlated with the weight during the 
march (0.0006 g / cm2, p <0.01).

The authors concluded  that there are  different explanations for 
effectiveness site-specic exercises: muscle insertion, different 
weights / or stretching type of contraction, duration and nature of 
exercise. The muscle's strength can produce a stronger impact on 
trochanter than more femoral neck; even if weight or stress impact are 
distributed on both, the muscle insertion is on trochanter and the 
impact transmission through the femoral neck is not effective to 
stimulate sufciently the new bone formation and bone mass growth, 
especially in a segment constituted by cortical bone than trabecular 
bone.

Likewise Frost studies , the increase in muscle strength and bone 
15growth with training muscle was demonstrated in elderly ; 

Nevertheless the amount of weight represents in many studies the only 
16way to evaluate the total impact of this type of exercise . 

However  the Weight doesn't describe sufciently the distribution and 
localization of  mechanical impact due to exercise.

Kohrt et al. They have evaluate increasing  BMD manufactured by 
exercises wich involved the reaction force from the ground in addition 
to the joint (6), showing only with the rst an increase of  BMD in 
femoral neck.

Weight alone is not enough to highlight the exercise more effective, but 
it must also calculate the strength of the expected ground reaction.

Subjects who exercise regularly usually have above-average bone 
mass. However, the positive effect of exercise on the bones of young 
women is dependent on normal levels of endogenous estrogen. The 
low estrogen state of exercise-induced amenorrhea outweighs the 
positive effects of exercise and results in diminished bone density. 
When mechanical stress or gravitational force on the skeleton is 
removed (e.g., bed rest, immobilization of limbs or paralysis), bone 
loss is rapid and extensive.

No randomized, prospective studies have systematically compared the 
effect of various activities on bone mass. Recommended activities 
include walking and jogging, weight training, aerobics, stair climbing, 
eld sports, racquet sports, court sports and dancing. Swimming is of 
questionable value in terms of bone density (because it is not a weight-
bearing activity), and there are no data on cycling, skating or skiing. 
Any increase in physical activity may have a positive effect on bone 
mass in women who have been sedentary. To be benecial, the duration 
of exercise should be between 30 and 60 minutes and the frequency at 
least three times per week.

Have Aerobic exercise a role in bone protection?

In the review cited Cochrane, nine studies have evaluated the effect of 
26-34aerobic exercise From 561 subjects, 266 were subjected to the . 

28-29exercise and 295 to control. Among these studies, only two  were of 
a high quality (score from 3 up). Except in two studies all controls 
continued their normal activities. 

The compliance (adherence to treatment), when indicated, have a 
28variability  from 39% to 83% . 

Exercises related upper limbs, lower limbs andspine, a mixture of 
calisthenics, stretching, muscle strengthening and walking. Exercise 
intensity was measured in only two studies: with heart rate , the 
measurement of the maximum dynamic stress (RM or Repetition 
Maximum: The maximum number of times in which a weight can be 
lifted with appropriate procedures prior to a fatigue) or of total body 

33-34weight .

The effect of exercise was measured in different locations (lumbar 

spine, hip, wrist) and with different systems of measurement of BMD 
(for example Dual Photon Absorptiometry, Quantitative Computed 
Tomography), so it is difcult to combine the results of different 
studies. 

Seven studies measured the effects of aerobic exercise on the column 
28-30, 32-34with 186 subjects training and 189 controls , ve on the hip, with 

161 subjects in training and 174 controls and two on the wrist with 80 
32subjects undergoing training and 106 controls . The results have 

demonstrated a signicant effect of aerobic exercise on BMD of spine 
and wrist, but not hip.

Reducing risk of falling a key role in the fracture

35About 40% of people over age 65 falls each year . 
Inactivity and alteration of neuromuscular functions are known risk 
factors for falls and hip fractures To conrm, in a prospective cohort 
study of 9704 women> 65 years, a high level of physical activity was 
associated to a reduced risk of fractures of the femur, but not of the 
wrist. Similarly they were found lower Hip fractures in women who 
maintained at least two hours/week intense physical activities.

In the literature they were identied risk factors for fall: weakness, loss 
of coordination, kyphosis, increased postural sway, decreased walking 

40-41speed, functionality reduction .

However, a recent Cochrane review with 13 RCTs on exercise and 
physical therapy in the prevention of falls in the elderly showed that the 
overall results of disparate interventions aimed at preventing falls  no 
showed evidence of efcacy. Instead, the conclusion of studies on  566 
women, above 80 years age, with individualized programs based on 
progressive muscle strengthening, balance and walking were 
effectiveness in relation to the number of subjects that recorded falls in 

43-45period of one year .Studies investigating the effect of exercise alone 
in non-institutionalized subjects.

They showed effectiveness in preventing falls. 

45 Jensen has shown that a program with individualized strategies 
including education, modication of the environment, individualized 
exercise programs, aids, drugs, orthotics prevented falls and damage it 
in people aged over 65 years.

Each intervention program should be individualized on the basis of the 
presence of a factor of risk to fall by evaluating different interventions 
that are aimed at different risk factors (intrinsic and extrinsic).

The Role of year for the  balance and agility in prevention falls

46A recent review studied the role of the exercises for balance and 
agility in falls prevention on over age 50 subjects.

The denition of mobility used was "a fast movement, slender, active", 
while for the balance was "the stability of the body." On the balance 
exercises are included modifyding  stability of a static nature (eg. the 
monopodalic station or in tandem with the foot), while for agility were 
the activities that altered the dynamically stable (dance, walk Fast 
playing ball, running with obstacles).

Research has selected 13 randomized controlled trials.

Exercises for balance
The recent review shows that exercises can reduce the rate of fall in 

47-53 elderly populations, if comprise exercises for balance Two studies .
52-53report the the practical results of Tai Chi in the frequency of falls in 
males and females>70 years population. The rst study (6), which 
compared the efcacy of Tai Chi for 15 weeks in a workout 
computerized exercises or on a educational programm, showed that 
both techniques of exercise were more effective than the education 
alone, in the absence of differences between Tai Chi and specic 
exercise. In the second study, tai chi practiced for 48 weeks did not 
change the rate of falls compared to a more generic exercise program .

54A recent systematic review concludes that there is modest evidence 
that Tai Chi have efcacy in falls reductions.

Exercises for agility
Two studies have examined the effectiveness of this type of training: 
Liu-Ambrose, of 104 women 75-85 years with osteopenia, associated 
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exercises for agility and muscles toning for 25 weeks, showed a 
signicant reduction in the risk of falling than stretching and relax 
exercise.

52-53Shigematsu using aerobic exercise in a dance form of agility 
exercise, it has It demonstrated that improve the performance 
compared to the control group and the tests of static stability dynamic: 
monopodalic station with closed eyes, the functional reach and the 
path around two obstacles. Davis et al. (3) conclude that, although 
there is no conclusive evidence that training for agility reduce falls, 
conrm that this type of exercise provides similar efcacy to the 
exercises for the strengthening muscle in the falls prevention  and, 
therefore, could be proposed for this purpose to subject can not do it.

Exercises for postural control

The correction of the thoracic kyphosis secondary to osteoporosis ,has 
54been studied by Lynn and coll not only because it predisposes to pain,   

but also because increase fall's risk.

In subjects with kyphosis, a compensatory strategies in inclused like 
hip rather than those physiological and most of the ankle, during the 
momentary changes in the equilibrium conditions.

These reactions were enhanced with dynamic postural proprioceptive 

55training in women osteoporotic with kyphosis . 

The pain can be a product, as well as osteoporotic vertebral subsidence, 
also of  postural deformities, such as scoliosis and kyphosis.

The muscle strengthening of back muscles is signicantly correlated 
56with the reduction of fractures and vertebral kyphosis , and in more 

severe kyphosis can determine tenderness for compression of last ribs 
57-59on the iliac crest and determine a restrictive lung impairment .

60The review of Pfeiffer et al.  shows that, on the basis of the literature, 
the reinforcement of the extensor backbones muscles reduces 

56-58kyphosis, vertebral fractures, the spine and chest pain .

62Malmros et al.  shown that the reduction of the dorsal kyphosis with 
strengthening muscular of back extensor muscles and rehabilitation, 
improves static and dynamic posture, can reduce the pain, increase 
mobility, reduce depression and improve quality of life.

Since repositioning the center of gravity results in a reduction of body 
movements , the increase of which is well correlated to falling risk and 
fractures, the modication of the center of gravity obtained with 
postural re-education for the dorsal kyphosis may be accompanied by a 
lower rate of falls and fractures in the limbs .
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Reference District Tipology Times Quantity-Amount Load Aims

Cussler EC et al (2003)             
Wrist

Pronation/Supination

Flexion/Extension

3 times/week 1-2 series x 10-15 ripetions Natural/Light Wrist's 
Mobility

Wolf SL et all (2003)

Verhagen AP et all 
(2004)

Back Cat position 3 times/week 1-2 series x 10-15 ripetitions Natural/

Low Overload

Alignment, 
Mobility

Sinaki M et all (2002) Back Prone, sphinx position 3 times/week 2 series x 8 ripetitions ( 5''- 
5'')

Natural Alignment, 
Strengthening

Sinaki M et all (2002) Back Body stability 3 times/week 2 series x 8 ripetitions ( 5''- 
5'')

Natural Strengthening 
of Core 
Stability

Chang JT et all (2004) Lower 
Limbs (LL)

Raised in isometric hold 3 times/week 2 series x 10 ripetitions ( 5''- 
5'')

Natural Strengthening

Kohrt WM et al (2005) Lower 
Limbs

Jumping, jogging, skipping Not Allowed > District's 
compression 

Kohrt WM et al (2005) Upper 
Limbs(UL)

Twisting, Bending forward Not Allowed > District's 
compression

Kohrt WM et al (2005) Upper/Lowe
r Limbs

Stretching Daily 
Attendance

Not Specied Flexibility

Tab .1 High risk fracture subjects

Tab.2 Low risk fracture subjects

Reference District Tipology Times Quantity-Amount Load Aims

Cussler EC et al (2003) Wrist  Pronation/Supination

Flexion/Extension

3 times/week 2-3 series x 10-15 ripetitions Natural /

Low Overload

Mobility

Davis JC et all (2004)

Gillespie LD et all (2003)

Back Cat Position 3 times/week 1-2 series x 10-15 ripetitions Natural /

Low Overload

Alignment, 
Mobility

Bonaiuti D et all (2002)

Cussler EC et all (2003)

Lower 
Limbs

Squat, 
Adduction/Abduction 
Flexion/Extension of 

Hip

 3 times/week 2-3 series x 12-15 ripetitions or 
8-10 ripetitions 

From 50% To 
85%

Alignment, 
Strengthening

Cussler EC et al (2003) Upper 
Limbs

Pronation/Supination 3 times/week 2-3 series x 12-15 ripetitions or 
8-10 ripetitions 

From 50% To 
85%

Strengthening, 
Mobility

. Sinaki M et al.(2002) Lower 
Limbs

Jumping Daily 
Attendance

From 3-5 J To 50 J 10 ripetitions Natural Not 
Recommended 

with osteoarthritis

Liu-Ambrose T et all 
(2004)

Lower 
Limbs

Jogging 3 times/week 20' minutes Natural Back's and Hip 
Disease

Kohrt WM et al (2005) Men Same type of exercises 3 times/week 1 series x 15 ripetitions UL

2 series x 15 ripetitions LL

From 50% To 
85%

Strengthening, 
Mobility
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Conclusion
Studies among adults report that exercise rather prevents bone loss, 
inhibiting the endocortical bone resorption rather than new periosteal 
bone formation. There are no common training recommendations for 
prevention of osteoporosis, but there is a general consensus that 
weight-bearing activity combined with resistance training is optimal. 
The evidence shows that regular physical activity is safe for healthy 
and for frail older people and the risks of developing major 
cardiovascular and metabolic diseases, obesity, falls, cognitive 
impairments, osteoporosis and muscular weakness are decreased by 
regularly completing activities ranging from low intensity walking 
through to more vigorous sports and resistance exercises  Although no 
clear optimal duration and intensity has been delineated, there is 
general consensus that the activity should be of high impact, done 3-5 
times weekly, if possible daily, and last for 10-45 minutes per time. The 
activity should be of a magnitude 3-9 times corresponding to the body 
weight. There exist few RCT today which are performed among men 
and children. Before nal conclusions can be made; it's necessary with 
several long term trials and further studies which involve men, 
premenopausal women and children.

The exercise pattern should be analyzed according to which type of 
training, intensity, frequency and duration of each period. It exist no 
systematic review on the eld which includes women in all age groups. 
Most of the researches analysed are in general on post-menopausal 
women. The studies which involve premenopausal females and 
children are sparse. There exist just a few studies which include men 
and elderly patients in generals.

The subjects involved in physical activities remains low amongst older 
adults, particularly those living in less afuent areas. Elderly 
population may be encouraged to increase their activities if inuenced 
by clinicians, friends or family, keeping costs low and enjoyment high, 
facilitating group based activities and raising self-efcacy for exercise.
The literature suggest that, in general, both aerobic and coordination 
exercise, as well as higher scores on health- and skill-related tness 
indices, are positively associated with better performance of various 
cognitive functions in the elderly population. The mechanisms 
underlying these relationships may be differentially related to specic 
processes involved in cognitive and muscular control.

From the literature's data is showed the importance of the exercise 
training group and the self-management group exercise, these 
consideration indicate the usefulness of self-management group 
exercise to reduce the incidence of disability in older adults. Thus, 
increasing self-management group activities in each community 
should be encouraged.

However in necessary of other many specic study to have one best 
focun on the  exercise training elderly population guide line.

REFERENCES
1.  Lane NE. Epidemiology, etiology, and diagnosis of osteoporosis. Am J Obstet Gynecol. 

2006;194:S3-11.
2.  Klibanski, A., Adams-Campbell, L., Bassford, T. et al, Osteoporosis prevention, 

diagnosis, and therapy. JAMA 2001;285:785–795
3.  Raisz LG (2005). Pathogenesis of osteoporosis: concepts, conicts, and prospects. J 

Clin Invest, 115(12):3318–3325.
4.  Lewiecki, E.M. Review of guidelines for bone mineral density testing and treatment of 

osteoporosis. Curr Osteoporos Rep. 2005;3:75–83
5.  Chun KJ. Bone densitometry. Semin Nucl Med. 2011;41:220-8. 
6.  El Maghraoui A, Roux C. DXA scanning in clinical practice. QJM. 2008;101:605-
7.  Kanis JA, Borgstrom F, De Laet C, Johansson H, Johnell O, Jonsson B, Oden A, 

Zethraeus N, Peger B, Khaltaev N (2005). Assessment of fracture risk. Osteoporos Int, 
16(6):581–589.

8.  Van Langendonck L, Lefevre J, Claessens AL, Thomis M, Philippaerts R, Lysens R, 
Renson R, Vanreusel B, Vanden Eynde B, Dequekern J, Beunen G (2003). Inuence  of 
participation in high-impact sports during adolescence and adulthood on bone mineral 
density in middle-aged men: a 27-year follow-up study. Am J Epidemiol, 
158(6):525–533.

9. Curr Radiol Rep. 2016 Apr;4(4). pii: 18. Epub 2016 Feb 15.Osteoporosis Imaging in the 
Geriatric Patient.Heilmeier U1, Youm J1, Torabi S1, Link TM2.

10.  Lampropoulos CE, Papaioannou I, D’Cruz DP: Osteoporosis—a risk factor for 
cardiovascular disease? Nat Rev Rheumatol, 2012, 8: 587–598. 

10.  Kohrt WM, Bloomeld SA, Little KD, Nelson ME, Yingling VR. American College of 
Sports Medicine Position Stand: physical activity and bone health. Med Sci Sports Exerc 
2004 Nov;36(11):1985-96.

11.   Nikander R, Sievanen H, Heinonen A, Daly RM, Uusi-Rasi K, Kannus P. Targeted 
exercise against osteoporosis: A systematic review and meta-analysis for optimising 
bone strength throughout life. BMC Med 2010;8:47.

12.  Waddington G, Dickson T, Trathen S, Adams R. Walking for tness: is it enough to 
maintain both heart and bone health? Aust J Prim Health 2011;17(1):86-8.

13.  Pfeifer M, Sinaki M, Geusens P, Boonen S, Preisinger E, Minne HW, ASBMR Working 
Group on Musculoskeletal Rehabilitation. Musculoskeletal rehabilitation in 
osteoporosis: a review.  J Bone Miner Res 2004 Aug;19(8):1208-14.

14.  Bonaiuti D, Shea B, Iovine R, Negrini S, Robinson V, Kemper HC, Wells G, Tugwell P, 
Cranney A.

 Exercise for preventing and treating osteoporosis in postmenopausal women. Cochrane 
Database Syst Rev 2002, Issue 2. Art. No.: CD000333. DOI: 10.1002/14651858.

15.  Kerr D, Morton A, Dick I, Prince R. Exercise effects on bone mass in postmenopausal 
women are sitespecicand load-dependent.  J Bone Miner Res 996 Feb;11(2):218-25.

16.  Cussler EC, Lohman TG, Going SB, Houtkooper LB, Metcalfe LL, Flint-Wagner HG, 
Harris RB,Teixeira PJ. Weight lifted in strength training predicts bone change in 
postmenopausal women. Med Sci Sports Exerc 2003;35(1):10-17.

17.  Frost HM. Skeletal structural adaptations to mechanical usage (SATMU): 2 redening 
Wolff’s law: theremodeling problem. Anat Rec 1990 Apr;226(4):414-22.

18.  Forwood MR. Mechanical effects on the skeleton: are there clinical implications? 
Osteoporos Int2001;12(1):77-83.

19.  Kohrt WM, Ehsani AA and Stanley J. Birge, JR. Effects of exercise involving 
predominantly either joint-reaction or ground-reaction forces on bone mineral density in 
older women. J Bone Miner Res 1997 Aug;12(8):1253-1261.

20.  Ernst E. Exercise for female osteoporosis. A systematic review of randomised clinical 
trials. Sports Med 1998;25:359-68. 

21.  Dalsky GP, Stocke KS, Ehsani AA, Slatopolsky E, LeeWC, Birge SJ.  Weight-bearing 
exercise training and lumbar bone mineral content in postmenopausal women.  Ann 
Intern Med 1988;108:824-8.

22.  Chow R, Harrison JE, Notarius C. Effect of two randomized exercise programmes on 
bone mass of healthy postmenopausal women. 

  Br Med J [Clin Res] 1987;295(6611):1441-4.
23.  Kohrt WM, Snead DB, Slatopolsky E, Birge SJ. Additive effects of weight-bearing 

exercise and estrogen on bone mineral density in older women. J Bone Miner Res 
1995;10:1303-11.

24.  Nelson ME, Fiatarone MA, Morganti CM, Trice I, Greenberg RA, Evans WJ.  Effects of 
high-intensity strength training on multiple risk factors for osteoporotic fractures. 
JAMA 1994;272:1909-14.

25.  Henderson NK, White CP, Eisman JA. The roles of exercise and fall risk reduction in the 
prevention of osteoporosis. Endocrinol Metab Clin North Am 1998;27:369-87.

26.  Prince RL, Smith M, Dick IM, Price RI, Webb PG, Henderson NK, Harris MM. 
Prevention of postmenopausal osteoporosis. A comparative study of exercise, calcium 
supplementation, and hormone replacement therapy. N Engl J Med 1991 
Oct;325(17):1189-1195.

27.  Prince R, Devine A, Dick I, Criddle A, Kerr D, Kent N, Price R, Randell A. The effects of 
calcium supplementation (milk powder or tablets) and exercise on bone density in 
postmenopausal women.  JBone Miner Res 1995 Jul;10(7):1068-1075.

28.  Chow R, Harrison JE, Notarius C. Effect of two randomised exercise programmes on 
bone mass of mhealthy postmenopausal women. Br Med J (Clin Res Ed) 1987 
Dec;295(6611):1441-4.

29.  Lau EM, Woo J, Leung PC, Swaminathan R, Leung D. The effects of calcium 
supplementation and exercise on bone density in elderly Chinese women. Osteoporos 
Int 1992 Jul;2(4):168-73.

30.  Lord SR, Ward JA, Williams P, Zivanovic E. The effects of a community exercise 
program on fracture mrisk factors in older women. Osteoporos Int 1996;6(5):361-7.

31.  Preisinger E, Alacamlioglu Y, Pils K, Saradeth T, Schneider B. Therapeutic exercise in 
the prevention of bone loss. A controlled trial with women after menopause. Am J Phys 
Med Rehabil 1995 Mar-Apr; 74(2):120-3.

32.  Grove KA, Londeree BR. Bone density in postmenopausal women: high impact vs low 
impact exercise. Med Sci Sports Exerc 1992 Nov;24(11):1190-4.

33.  Pruitt LA, Taaffe DR, Marcus R. Effects of a one-year high-intensity versus low-
intensity resistance mtraining program on bone mineral density in older women. J Bone 
Miner Res 1995 Nov;10(11):1788-95.

34.  Bravo G, Gauthier P, Roy PM, Payette H, Gaulin P, Harvey M, Peloquin L, Dubois MF. 
Impact of a 12-month exercise program on the physical and psychological health of 
osteopenic women. J Am Geriatr Soc 1996 Jul;44(7):756-62.

35.  Gillespie LD, Gillespie WJ, Robertson MC, Lamb SE, Cumming RG, Rowe BH. 
Interventions for preventing falls in elderly people. Cochrane Database Syst Rev. 2003; 
(4): CD000340.

36.  Cummings SR, Nevitt MC, Browner WS, Stone K, Fox KM, Ensrud KE, Cauley J, Black 
D, Vogt TM. Risk factors for hip fracture in white women. Study of Osteoporotic 
Fractures Research Group.  N Engl JMed. 1995 Mar 23; 332(12): 767-73.

37.  Dargent-Molina P, Favier F, Grandjean H, Baudoin C, Schott AM, Hausherr E, Meunier 
PJ, Breart G. Fall-related factors and risk of hip fracture: the EPIDOS prospective study. 
Lancet. 1996 Jul 20; 348(9021): 145-9.

38.  Gregg EW, Cauley JA, Seeley DG, Ensrud KE, Bauer DC, Physical activity and 
osteoporotic fracture risk in older women. Study of Osteoporotic Fractures Research 
Group.  Ann Intern Med. 1998 Jul 15; 129(2): 81-8.

39.  Lynn SG, Sinaki M, Westerlind KC. Balance characteristics of persons with 
osteoporosis.  Arch PhysMed Rehabil. 1997 Mar; 78(3): 273-7.

40.  Nguyen T, Sambrook P, Kelly P, Jones G, Lord S, Freund J, Eisman J. Prediction of 
osteoporotic fractures by postural instability and bone density.  BMJ. 1993 Oct 30; 
307(6912): 1111-5.

41.  Lord SR, Ward JA, Williams P, Anstey KJ. Physiological factors associated with falls in 
older community-dwelling women.  J Am Geriatr Soc. 1994 Oct; 42(10): 1110-7.

42.  Campbell AJ, Robertson MC, Gardner MM, Norton RN, Tilyard MW, Buchner DM. 
Randomised controlled trial of a general practice programme of home based exercise to 
prevent falls in elderly women.  BMJ. 1997 Oct 25; 315 (7115): 1065-9.

43.  Campbell AJ, Robertson MC, Gardner MM, Norton RN, Buchner DM. Falls prevention 
over 2 years: a randomized controlled trial in women 80 years and older. Age Ageing. 
1999 Oct; 28(6): 513-8.

44.  Robertson MC, Devlin N, Gardner MM, Campbell AJ. Effectiveness and economic 
evaluation of a nurse delivered home exercise programme to prevent falls. 1: 
Randomised controlled trial. BMJ. 2001 Mar 24; 322(7288): 697-701.

45.  Jensen J, Lundin-Olsson L, Nyberg L, Gustafson Y. Fall and injury prevention in older 
people living in residential care facilities: a cluster randomized trial. Ann Intern Med. 
2002 May; 136(10): 733-1.

46. Davis J C , Donaldson MG, Ashe MC, Khan KM.The role of balance and agility training 
in fall reduction: a comprehensive review.  Eur Med Phys 2004 Jul;40:211-21

47.  Carter ND, Kannus P, Khan KM. Exercise in the prevention of falls in older literature 
review examining the rationale and the evidence.  Sports Med. 2001; 31(6): 427-38.

48.  Gillespie LD, Gillespie WJ, Robertson MC, Lamb SE, Cumming RG, Rowe BH. 
Interventions for preventing falls in elderly people.  Cochrane Database Syst Rev. 2003; 
(4): CD000340.

49.  Chang JT, Morton SC, Rubenstein LZ, Mojica WA, Maglione M, Suttorp MJ, Roth EA, 
Shekelle PG. Interventions for the prevention of falls in older adults: systematic review 
and meta-analysis of randomised clinical trials.  BMJ. 2004 Mar 20; 328(7441): 680.

50.  Province MA, Hadley EC, Hornbrook MC, Lipsitz LA, Miller JP, Mulrow CD, Ory MG, 
Sattin RW, Tinetti ME, Wolf SL.  The effects of exercise on falls in elderly patients. A 
preplanned meta-analysis of the FICSIT Trials. Frailty and Injuries: Cooperative Studies 
of Intervention Techniques. JAMA. 1995 May 3; 273(17): 1341-7.

51.  Wolf SL, Barnhart HX, Kutner NG, McNeely E, Coogler C, Xu T. Reducing frailty and 
falls in olderpersons: an investigation of Tai Chi and computerized balance training. 
Atlanta FICSIT Group. Frailtyand Injuries: Cooperative Studies of Intervention 

ISSN No 2277 - 8179 | IF : 4.176 | IC Value : 78.46Volume-6 | Issue-12 | December-2017

1International Journal of Scientific Research



Techniques.  J Am Geriatr Soc. 1996 May; 44(5): 489-499
52.  Wolf SL, Sattin RW, Kutner M, O’Grady M, Greenspan AI, Gregor RJ. Intense Tai Chi 

exercise training and fall occurrences in older, transitionally frail adults: a randomized, 
controlled trial.  J Am Geriatr Soc.2003; 51(12): 1963-701.

53.  Verhagen AP, Immink M, van der Meulen A, Bierma-Zeinstra SM. The efcacy of Tai 
Chi Chuan in older adults: a systematic review.  Fam Pract. 2004; 21(1): 107-13.

54.  Lynn SG, Sinaki M, Westerlind KC. Balance characteristics of persons with 
osteoporosis.  Arch PhysMed Rehabil. 1997 Mar; 78(3): 273-7.

55. Sinaki M, Lynn SG.Reducing the risk of falls through proprioceptive dynamic posture 
training in osteoporotic women with kyphotic posturing: a randomized pilot study. Am J 
Phys Med Rehabil. 2002Apr; 81(4): 241-6.

56.  Sinaki M, Itoi E, Wahner HW, Wollan P, Gelzcer R, Mullan BP, Collins DA, Hodgson SF. 
 Stronger back muscles reduce the incidence of vertebral fractures: a prospective 10 year 

follow-up of postmenopausal women.  Bone. 2002 Jun; 30(6): 836-41.
57.  Schlaich C, Minnie HW, Bruckner T, Wagner G, Gebest HJ, Grunze M, Ziegler R, 

Leidig-Bruckner G. Reduced pulmonary function in patients with spinal osteoporotic 
fractures. Osteoporos Int. 1998; 8(3):261-7.

58.  Leidig-Bruckner G. Minnie HW, Schlaich C, Wagner G, Scheidt-Nave C, Bruckner T, 
Gebest HJ, Ziegler R. Clinical grading of spinal osteoporosis: quality of life components 
and spinal deformity inwomen with chronic low back pain and women with vertebral 
osteoporosis.  J Bone Miner Res. 1997Apr; 12(4): 663-75.

59.  Hirschberg GG, WilliamsKA, Byrd JG. Medical management of iliocostal pain. 
Geriatrics. 1992 Sep;47(9): 62-3, 66-67.

60.  Pfeifer M, Sinaki M, Geusens P, Boonen S, Preisinger E, Minne HW; ASBMR Working 
Group on Musculoskeletal Rehabilitation. Musculoskeletal rehabilitation in 
osteoporosis: a review.  J Bone MinerRes. 2004 Aug; 19(8): 1208-14.

61.  Sinaki M. Critical appraisal of physical rehabilitation measures after osteoporotic 
vertebral fracture. Osteoporos Int. 2003 Sep; 14(9): 773-9.

62.  Malmros B, Mortensen L, Jensen MB, Charles P. Positive effects of physiotherapy on 
chronic pain and performance in osteoporosis.  Osteoporos Int 1998; 8(3): 215-21.

63.  Nguyen T, Sambrook P, Kelly P, Jones G, Lord S, Freund J, Eisman J. Prediction of 
osteoporotic fractures by postural instability and bone density. BMJ. 1993 Oct; 
307(6912): 1111-5.

64.  Platts RGS. Orthotics. In Harris NH, Birch R (eds.).  Postgraduate Textbook of Clinical 
Orthopaedics, 2nd ed.  Blackwell Science, 1995, Oxford, UK, 1165-90.

ISSN No 2277 - 8179 | IF : 4.176 | IC Value : 78.46Volume-6 | Issue-12 | December-2017

2 International Journal of Scientific Research


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

