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Abstract

The reduction in Bone Mineral Density is important during
the ageing process because it can be a potential manifestation of
osteoporosis.

Aim: The objective was to assess the impact of exercise on bone
mineral density in women.

Materials and Methods: This research was conducted under
the supervision of a physical therapist focused on the bone mineral
density of ageing women. One hundred women, 60 years of age or
older, were included in the study and underwent bone mineral density
evaluation before and after administering two types of exercise.

Results: Only 58.8% of the participants had undergone bone
mineral density evaluation at some time before the study, and 74.4%
were sedentary. No significant difference was found between vertebral
and femoral bone mineral density before and after the intervention in
both groups. No correlation was found between the evolution of bone
mineral density and the age of menarche.

Conclusion: Exercise, with or without supervision, also helped
to maintain bone mineral density in postmenopausal women, who
would have a natural tendency to experience bone mineral density
loss.

Keywords: Osteoporosis; Motor activity; Bone mineral density;
Exercise; Muscle stretching exercises; Resistance training

Introduction

There has been a reduction in mortality and an increase
in life expectancy that results in an ageing population and as a
result in a rise in chronic and degenerative diseases, including
osteoporosis [1,2]. A decrease in Bone Mineral Density (BMD) is
particularly important in the ageing process due to the potential
development of osteoporosis in both sexes [3-5]. Osteoporosis
is an osteometabolic disorder characterized by a decrease in
BMD, with a deterioration in bone micro architecture, leading
to an increase in skeletal fragility and the risk of fractures [3,5].

Osteoporosis is defined by having a T-score of -2.5 or lower on a
Dual-energy X-ray Absorptiometry (DXA) test or scan [4,6].

A drop in estrogen production, characteristic of the
postmenopausal stage of life, is a factor that accelerates BMD
reduction [7]. This means that women constitute a population that
is especially susceptible to primary type [ (or postmenopausal)
osteoporosis [8,9]. In Brazil, 10% of the female population live
one third or more of their lives beyond menopause; healthcare in
this population includes measures focused on behavioral change
and long-term investment in health [9-11]. The prevention of
this disease arouses a great deal of clinical interest, due to the
continuing increase in the elderly population [3,4,12]. Among the
aspects that are related to good quality of life in old age is good
functionality.Elderly individuals have indicated this factor as one
of the most important, since it is associated with independence
and autonomy [13].

Recentadvancesin bone mass measurement techniques allow
us to evaluate BMD with good accuracy, reproducibility, and a
minimum exposure to radiation [10]. A diagnosis of osteoporosis
is based upon BMD, and makes it possible to recognize the
disease at an early stage, which can provide an opportunity
for early intervention with preventive measures. Most studies
have demonstrated a positive correlation between exercise levels
and bone mass. However cross sectional studies demonstrate
simply an association and do not imply causation, benefits have
been reported in women, with low BMD who have taken part
in strength training [14-16]. It is already well-recognized that
resistance exercises (in individuals without nutritional
impairment) can stimulate bone formation [7,11,17]. However,
it is necessary to know whether the supervision of physical
activity can produce effective evidence regarding the effect of
exercise on bone quality.

Objective

The objective of this study was to analyze the effectiveness of
supervised and non-supervised exercise training on loss of bone
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mineral density in postmenopausal women.
Methods

This was a prospective, clinical, randomized study. The
women were selected for this study between February and July
2009 by the researchers (physiotherapists), and they were largely
patients treated at general outpatient clinics, clinics with other
specialties, or companions of patients under treatment, bacause
this patientes was recruted by in a central hospital with multiply
specialits which had treatment for osteoporosis. The protocol for
admission in the study featured their identification, current age,
age of menarche, weight, height and whether they performed
physical activity prior to the study. When the subjects were
60 years of age or older and if they had not recently had a bone
densitometry test (BMD), they were considered eligible. The
researchers then asked whether the subjects wished to take
part in a survey on osteoporosis and then advised them to await
contact, if they were selected. No patients were using any special
diet even drugs.

Initial data were gathered on 1,000 women and this data was
entered in a spreadsheet for random calculation. A sample of one
hundred subjects was arbitrarily chosen for the study. Informed
consent was obtained from all the participants, and the study
was approved by the institutional review board. The 100 women
selected were contacted by phone by the researchers asking
them to come to the clinic for a physical assessment. Physiother
Physiotherapeutic anamnesis was executed apeutic anamnesis
was executed and a physician (CS) requested the BMD test. Of
the 100 women contacted, 82 turned up for assessment. They all
agreed to take the BMD test at the institution, and after receiving
guidance, the researchers developed the physical activity
program proposed in this study.

The following exclusion criteria constituted the study:
- Failure to agree to sign the informed consent form;

- Alterations of cardiac function diagnosed previously, such
as arrhythmia, heart attack and others;

- A history of fracture (vertebrae, femur, radius, etc) reported
by the women themselves;

- Cardiorespiratory and/or musculoskeletal diseases that
would preclude the practice of physical activity; and

- Continuous use of corticosteroids for treatment of chronic
disease.

Anamnesis was performed during the initial interview by
a physiotherapist (NAC) that consisted of demographic and
clinical items, such as age, body weight, height, race, education,
comorbidities (mainly cardiac problems, which are exclusion
factors), age at first menstruation and at menopause, whether
the patient had been exercising regularly in the last few
months, and whether the subject had ever had a BMD test at
any time. The BMD test was conducted on the same day of the
anamnesis, by a professional medical doctor who was specialized
in BMD , in a pilot study 10 patients were evaluated and re-
evaluated, with ICC value 0.87, and after 10 days, the patients
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returned for receipt of the results, which were used to build a
database. With all the assessments performed and with all the
results calculated for the first BMD, the women were divided
into manual and supervision subgroups by a quasi-random
method, i.e., the first patient was included in one group, the
following patient in the other, and so on.

The first subgroup, called manual, included 42 patients, who
received training and information regarding the importance
of physical activity. Guidance was provided in the form of an
illustrative manual regarding the quantity, type and intensity of
exercises. The manual, created by the researchers for this study,
contained information on osteoporosis (definitions and how it is
possible to prevent it), guidance and frequency concerning how
to perform the exercises 2-3 times per week at home, for nine
months. The women were interviewed by telephone by the same
researcher every three months, to clarify queries regarding
the execution of the exercises, and to verify whether they were
performing the exercises at the correct frequency.

The second subgroup, called supervision, included 40 women
who performed physical activity twice a week, in sessions lasting
for one hour each, for nine months, within the physiotherapy
Sector of Santa Casa de Misericérdia de Sdo Paulo (SCMSP). The
sessions for the practice of exercises were supervised by two
collaborating physiotherapists. The participants were subdivided
into 4 groups each containing 10 women, and their presence was
controlled by an attendance card.

Participants from both groups received training and
counseling on the importance of physical activity and its
relationship to ageing, the risks of falls, the importance of using
closed-toe shoes, preferably without heels, and daily postural
guidance during these activities. BMD tests were performed on
all the participants at the baseline (before the beginning of the
program) and at the end (after nine months) of the study. All the
tests were carried out using the same equipment (Model 8743,
Prodigy Advance, General Electric) and evaluated by the same
professional.

In this study, we used the criteria from the World Health
Organization for the diagnosis of osteoporosis. BMD from 1 to 2.5
Standard Deviations (SD) below the reference was designated as
osteopenia, and BMD more than 2.5 SD below the reference was
designated as osteoporosis. As a rule, for each SD below the
reference, the risk of fractures doubles [3]. The results of the bone
densitometry test are presented by means of absolute values (g/
cm?). Some results were considered as normal at the conclusion
of the test, except in cases where there was the presence of low
bone mass (or osteopenia) or osteoporosis. The evolution of
BMD was obtained through the comparative difference between
the first and the second BMD, observing gain, maintenance
or loss of bone mass by absolute values (g/cm®) and normal
BMD values, low bone mass or osteoporosis at the conclusion
of the research. The physical activity program was composed
of one-hour sessions: 10 minutes of stretching exercises of the
Upper Limbs (UL), Lower Limbs (LL) and trunk; 20 minutes of
aerobic exercises on the treadmill and/or stationary bicycle and/
or walking associated with free active UL and LL exercises; 20
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minutes of progressive resistance training for UL and LL, with
the use of dumbbells and ankle weights; and 10 minutes of play
activities with a ball and a relaxation session (massage).

For the qualitative variables, we presented tables of absolute
andrelative frequencyand contingencytables. For the quantitative
variables, we calculated summary measures and built boxplot
graphs. To verify whether the groups were homogeneous in terms
ofdemographic characteristics (ages, weight, height, for example),
we conducted the Student’s t-test. We calculated a Confidence
Interval of 95% (CI 95%) of the mean variations of the bone
densitometry to verify Post vs Pre evolution. To verify whether
some variables (age, age of menarche, age and time of menopause,
weight and height) influenced the results of the densitometry,
we calculated Pearson’s correlation coefficient (and built scatter
graphs). The comparison of the values obtained from the bone
densitometry test between the performance or non-performance
of physical activity was made through the Mann-Whitney test.
The comparison between the manual and supervision groups
in relation to race, performance of previous densitometry and
the practice of previous physical activity was made by means of
the chi-squared test. This test compares the proportions of the
variables mentioned in relation to the two groups.

Because the results of the densitometry are also provided in
categorized form (normal, low bone mass or osteoporosis), we
verified the Post vs Pre evolution of the patients through the
mcnemar test. This test is used to compare paired categorized
data. The significance level adopted was 5% (0.05). We
used version 13.0 of the SPSS (Statistical Package for Social
Sciences) software.

Results

Among the women evaluated, only 58.8% had undergone
a bone densitometry test before. Most patients (74.4%) did
not engage in physical activity before the intervention. The
patients’ overall mean age was 70.68 years old, with 70.25
years of age in the supervision group (Standard Deviation, SD:
6.10; variation of 60-86 years) and 71.12 years of age (SD: 5.81;
61-87 years) in the manual group. When we compared the
groups with one another in relation to age, age at menarche and
menopause, weight and height, we observed that there was no
statistically significant difference between the groups (p > 0.3).

There was no significant difference in BMI (Body Mass Index)
between the groups. The patients from the manual group were,
on average, 13.10 years of age at menarche (SD 1.48 variation
of 11 to 17 years). In relation to the manual group, the mean age
was 12.74 years (SD: 1.68; 9-17 years). The age of menarche of
the two groups was similar (p = 0.602). In the supervision group,
the average age of menopause was 47.45 years (SD: 6.24), while
in the manual group, the average age was 48.29 years (SD: 4.98).
The comparison of menopause age between the two groups was
not statistically significant (p = 0.124). In relation to the mean
participation in physical activity of the supervision group, 13
patients had a presence of 90-100%, 4 at 80-90%, 5 at 70-80%,
8 at 60-70% and 9 at 50-60%. The manual group was advised to
exercise three times a week over a period of nine months. Before
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the interventions, only 17.1% of the women presented normal
BMD test, 58.8% had low bone mass and 24.4% presented
osteoporosis.

No statistically significant difference was observed in the
BMD of the lumbar spine, femoral neck and total femur before and
after the intervention in the supervision and manual groups. This
difference does not occur when we compare both groups by
means of the Student’s t-test, with P = 0.719, 0.442, and 0.714,
respectively of the lumbar spine, total femur, and femoral neck
(Table 1). Table 2 presents summarized group measurements
of the variation of the bone densitometry (pre-post) after
interventions, and during manual and physical activity. It is
evident through the Pearson’s correlation coefficient (0.152;
-0.026; 0.008), that when analyzing a possible correlation among
the evolutions of the BMDs of the lumbar spine, total femur, and
femoral neck within the menopause time, respectively, there
was no correlation among them. There was no difference among
the evolutions of BMD of the lumbar spine, total femur, and
femoral neck in relation to prior physical activity. The values P
and 95% of Cl are presented in Table 3.

In Table 4, we can observe that there was no correlation
between age, age of menarche, age of menopause, weight and
height when compared to the evolutions between the differences
of the BMDs.

In Tables 5 and 6, we can observe the comparison of the
results of the BMDs before and after the intervention in the
manual and supervision groups as analyzed by means of the
mcnemar test, with P values = 0.079 and 0.004, respectively.

Through direct clinical observations and testimonials from
the participants of the supervision group, the patients felt more
“malleable” (flexible), in better form, slept better, reported
weight loss, no longer felt tired when walking or going up and
down stairs, had begun to correct their postures during their
daily activities, and also reported that they felt more willing to
engage with other people, and they were enthusiastic about going
out for walks. All the patients from this group reported that they
intended to look for another public place to continue with their
physical activities. The patients from the manual group were

Table 1: Comparison of the results of the evolutions of lumbar vertebrae,
total hip and femoral neck Bone Mineral Density (BMD) between the
groups using the Student’s t-test

BMD* Group N Mean Standa_r d devia- P
tion
Manual =~ 40  0.012 0.075
Lumbar spine - 0.719
pine | Supervi- 0 018 0.060
sion
Manual = 39 | -0.003 0.033
Total femur - 0.442
Supervi- |01 0,003 0.029
sion
Manual = 40 | -0.002 0.032
Femoral neck - 0.714
S“S‘;z;‘” 40 0.001 0.038

1 BMD- Bone Mineral Density
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Table 2: Summary measures of the variation in Bone Mineral Density
(BMD) pre- and post therapy and 95% Confidence Interval (CI).

BMD* Mean Stal.lde?rd Minimum Maximum 95% CI
deviation
Lumbar 514 0068 | -0109 0321 [-0.001;0,029]
spine
Total femur| 0.000  0.031 | -0.089 0101 [-0.007;0,007]
FZ‘EESI .00 0035 | -0153  0.118 [-0.008;0,007]

+ BMD- bone mineral density

Table 3: Comparison between the evolutions of Bone Mineral Density
(BMD) according to prior physical activity by the Mann-Whitney test.

BMD Priorphysical -y sp | 9swar | P
activity
b Yes 0.027 | 0.083 [606()616};
lsllr:i]n:r [(.)006- 0102
No 0.009 0062 00
[-0.006;
Yes 0.004 0024 0o
Total femur [0.010; 0.228
No 0,001 0033 {00
Yes 0.002 0025 L0009
Femoral 0.013]
ok L0011, 0.670
No 0,001 0038 000
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Discussion

With the ageing of the population, osteoporosis has become
the most common disease of bone metabolism, affecting around
200 million people worldwide, and it is currently one of the main
causes of deterioration in quality of life, morbidity and mortality
among women after menopause [10,18]. It is estimated that 30%
of postmenopausal women have osteoporosis [11]. Mortality
associated with osteoporosisis especially due to the complications
caused by osteoporotic fractures that trigger imbalance in the
cardiorespiratory, vascular, and renal systems, and can lead
to death in approximately 25% of patients [19-21]. Spinal, hip
and distal-third forearm fractures are not the only ones related
to osteoporosis and to ageing but fractures of the humerus,
ankle, pelvis, and ribs are also associated with age and with
osteoporosis [22]. In fact, at the beginning of this study, carried
out with elderly women without suspicion of osteoporosis, we
found 83.2% with some reduction in bone mass and 24.4% of the
patients already had osteoporosis, revealing a high prevalence of
the disease. Osteoporosis develops silently, and there were no
complaints relating to the disease in 19% and 15% of the
participants in the manual and supervision group, respectively.

The prevalence of osteopenia and osteoporosis hasshown
in Brazilian studies, to be widely variable. In the cohort of the

Table 5: Comparison of findings of Bone Mineral Density (BMD) before
and after intervention in the Manual group by means of the McNemar test.

Table 4: Correlation between age, age at menarche, age at menopause, Conclusion (post)
weight and height with the evolutions of the lumbar vertebrae, total hip Conclusion (pre) Low bone | Total
and femoral neck Bone Mineral Density (BMD) by Pearson correlation. Normal mass Osteoporosis
BMD BMD BMD
i N 4 4 0 8
Variables . barspine) (total femur) = (femoral neck) Normal
% 9.5% 9.5% 0.0% 19.0%
Age 0.018 -0.169 -0.006
Lowb n 1 19 4 24
ow bone mass
P value 0.874 0.136 0.959 % 2.4% 45.2% 9.5% 57.1%
Age at 0.062 -0.037 015 on 1 0 9 10
menarche Osteoporosis
% 24% 0.0% 21.4% 23.8%
P value 0.588 0.745 0.184 N 6 23 13 42
Age at Total 0 0 0 ) 0
-0.203 -0.139 -0.018 % | 14.3% 54.8% 31.0% 100.0%
menopause P =0.079 (McNemar test); n = number of women.
P value 0.07 0.221 0.875
Weight 0135 0.247 012 Table 6: 'Comparis.0n .Of findings of. Bpne Mineral Density (BMD) before
and after intervention in the Supervision group by means of the McNemar
P value 0.232 0.028 0.288 test.
Height 0.012 0.305 0.138 Conclusion (post)
Conclusion (pre - Total
P value 0.918 0.006 0,223 (pre) Normal Low bone mass Osrts:ils)o
. N i n 5 1 0 6
. . orma
1nte.rv1ewed. by .telephone and rr.105t o'f them (80%) responded. % | 12.5% 2.5% 0.0% 15.0%
During their final telephone interview, they reported that
. . . n 11 12 1 24
they were taking daily walks, felt very well, performing the Low bone mass
0, 0, 0, 0, 0,
exercises designated from the instruction manual, they did not % | 27.5% 30.0% 2.5% 60.0%
have any difficulty executing the exercises, and no longer felt Osteoporosis n 3 4 3 10
anybody pain. They also reported their intention to continue with % | 7.5% 10.0% 7.5% 25.0%
the home exercises until the final BMD was executed at the end Total n 19 17 4 40
ota
of the study. % | 47.5% 42.5% 10.0% | 100.0%
P =0.004 (McNemar test); n = number of women.
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Osteoporosis Study in Sdo Paulo (SAPOS), Pinheiro and Eis
[19] found osteoporosis in 33% of the women, according to the
findings of the bone densitometry, and 11.5% with a history of
fracture due to bone fragility, mainly vertebral (86%) [23]. In
Brazil, it is estimated that 10 million individuals are affected by
osteoporosis [5].

Our findings are discordant with those obtained by Siqueira
et al. in 2009 [24], who observed a positive association between
osteoporosis and the age of women.In 2005, Vuetal. [18] reported
in a group of Viethamese women, that osteoporosis increases
with age; on the other hand, we did not find a correlation between
age and BMD in this study or a plausible explanation for this fact.

In this study, contrary to similar research, the age of a woman
at menarche bore no correlation with the densitometry; neither
ofthese results is in agreement with those observed by Zehnacker
and Bernis-Dougherty [10], who reported that postmenopausal
osteoporosis usually affects women after 15 to 20 years of
menopause. They observed that greater bone loss occurs around
5 to 7 years after menopause. The loss of bone mass resulting
from the interruption of ovarian activity occurs in all the main
regions of the skeleton. However, during the first years of the
postmenopausal stage, the proportion of bone lost from the
peripheral skeleton (predominantly cortical bone) differs from
loss in the axial skeleton (predominantly trabecular bone). What
was seen in this study is that the time of menopause onset bore
no direct correlation with the BMD tests of the lumbar spine, total
femur, and femoral neck.

Since 1994, the World Health Organization (WHO) has
supported the position that the bone densitometry performed by
dual energy x-ray is the gold standard for diagnosing osteoporosis.
Since that time, the number of densitometries have grown
considerably [25]. The International Society for Clinical
Densitometry (ISCD) recommends the use of the BMD value, the
standard deviation in relation to the young adult (T-score), and
the use of WHO standards only for postmenopausal women
and men of 50 years age or over [25]. With these standards, it
becomes possible to diagnose and treat osteoporosis, when there
is abone density greater than or equal to two standard deviations
below the mean expected in the healthy population from the
same age bracket [8]. Although the importance of this test is
widely publicized, we verified that only 58.8% of the patients
had performed a BMD test before the study. A total of 58.8% of
the women presented low bone mass on the first densitometry,
data that coincided with the findings of Steiner et al. [10], who
subsumed the early diagnosis in the risk groups as a means of
decreasing the morbidity and mortality resulting from the disease
and ultimately, reducing public health costs. Drug therapy, such
as hormone replacement, calcitonin, bisphosphonates, and
estrogen receptor modulators is expensive and can have serious
side effects. Changes in lifestyle with adequate dietary calcium
intake, smoking cessation, moderate alcohol consumption,
resistance exercises and load-bearing exercises are better
alternatives or adjunctive treatments [10,11]. Physical activity is
important for osteoporosis treatment and prevention. Although
the benefits of exercise for general health leave no room for doubt,
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there is not yet any evidence that exercise alone prevents the
negative effects of hypo-estrogenism. Plastic deformation occurs
during physical activity, with the contraction of the muscles, and
bones interpret this deformation as neo-formation stimulus.
In this study, exercise provided maintenance of BMD. Physical
activities are currently among the main interventional strategies
for disease prevention, particularly as they act in the prevention
of several non-transmissible diseases, such as osteoporosis [26].
Not withstanding their importance and widespread disclosure,
we found that 74.4% of the women did not practice physical
activity prior to the start of this study.

We agree with Barbosa et al. in 2000 [27], who argued that
regular physical activity appears to have a positive effect on
various physiological functions and in terms of osteoporosis
prevention. Exercise that requires weight bearing has proven
more effective than activities in a seated position [17,28].

A form of physical activity that has been studied extensively
in elderly individuals in the past decade is resistance training or
strength training. According to Simdo [29], strength training is
used to improve performance, prevent injuries, and to improve
general fitness, and increases the size and tropism of muscles in
rehabilitation programs; as a response to physical and mechanical
stress, there is bone remodeling [30], which suggests a direct
correlation between physical load and bone formation. Thus,
muscle activity can be considered effective in the maintenance
of BMD, if the strength developed reaches the effective minimum
tension. Lima and Fontana [31], warn that, besides mechanical
load, osteogenic stimulus depends on the number of repetitions
(frequency and duration), and the architecture of the bone mass
present. Another beneficial effect depends on the serum levels of
calcium and estrogens. Osteogenic stimuli provided by weight-
bearing exercises indicate the importance of lifestyle factors
that can be used to prevent bone loss. This appears to coincide
with our results, which indicate that over a short period of
time, maintenance can be observed as well as the tendency for
improvement in BMD values (Tables 1, 2) during the 9 months
of exercise.

We agree, however, that little is known about the practice
of physical activity and about the patterns of behavior of this
practice in postmenopausal women [32]. This hinders the work
of health professionals with respect to counseling about the
importance of adequate physical activities of women in this age
bracket. Nevertheless, we noticed good adherence to exercise
prescription, in both groups, under supervision and at a distance.

Although it is known that physical activity is important to
maintain bone health in the postmenopausal years, this activity
by itself does not protect women against osteoporosis [31]. It
is important to encourage and counsel women in the practice
of physical activity compatible with their physical condition.
There have been documented bone mass gains after one to
two years of intense physical activity. The same results could
not be seen in this study. We did not observe any statistically
significant differences between the densitometry values after the
interventions, possibly due to the short follow-up time. However,
in the results of the BMDs, we were able to note that there was
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a statistically significant improvement in the supervision group
and at least maintenance in the manual group.

Despite a training period that was almost twice as long, we
did not find statistical evidence of gain in BMD like that found
by Simédo [29], who documented an improvement of 38% in the
BMD of the radius after five months of physical activity.

In the systematic review conducted by Zehnacker and Bemis-
Dougherty [10], they observed that some studies reported that the
limited effects on BMD were due to the performance of physical
activity in just one or two sessions a week. The same problem
could have interfered in our results. This also applies to the
duration of the exercise period, which should have been at least
one year in order to allow the changes to be noticed in the BMD of
the femoral neck and trochanter. Bones are a dynamic tissue that
undergoes a continuous process of formation and reabsorption,
and responds to constant changes of mechanical forces that meet
atits surface. Thus we believe that weight-bearing training should
be performed at least two to three times a week for a period
of 12 to 18 months, in order to guarantee the outcome of the
training as it relates to BMD. The outcome can then be measured
in the bone equilibrium status. The protective effect occurs even
in the long term.Physical activity in adolescence protects against
osteoporosis in adult life [24]. Zehnacker and Bernis-Dougherty
[10], reported that, eight years after the end of a two-year exercise
program, the exercise group had suffered a loss of BMD, but this
loss was less significant in the exercise group than in the control
group, which realized stretching at home. Although there are
considerable publications related to the role of exercise and its
positive effects on BMD, a regiment of specific exercises remains
necessary in order to reduce the risks or effects of osteoporosis
in postmenopausal women. The physiotherapy interventions
reported in the literature still focus on postural care, balance
training, and aerobic exercises designed to decrease risk factors
and the consequences associated with osteoporosis, even though
there is evidence indicating that weight-bearing exercises
increase and maintain BMD. Moreover, a more specific exercise
regiment is required for patients, especially risk groups, such as
postmenopausal women, in order to obtain the benefits of a well-
designed physiotherapy program.

Physical activity is vital for the lifetime maintenance of bone
health, and is an important factor in osteoporosis prevention,
reduction of falls, and a decrease in the risk of hip fractures
[31-34]. An alarming increase in the prevalence of osteoporosis
apparently expresses the need for a more active lifestyle among
people of all ages. The main benefits of regular physical activity
have been well documented. There needs to be a change in politics
and a change in the interventions provided by health professionals
in order to best determine how to promote physical activity in
the general population. National and local policies should be
developed, in addition to planned campaigns to improve public
awareness of the need for an active lifestyle, accompanied by
well-designed programs which can make physical activity easier
and more gratifying [35].
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Exercise provides benefit to health and a specific exercise
regiment is necessary [36]. The theoretical basis for an exercise
program is the physiology of the energy metabolism and the
response of various systems to different types of training. As
presented in other studies [31,35-37] ,this survey demonstrated
the benefits for women, as well as the maintenance of bone
mineral density.

Conclusion

Physical exercise performed with or without supervision
promoted the maintenance of BMD in postmenopausal women,
who would have otherwise had a tendency to present bone mass
loss.
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