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ABSTRACT
Purpose: To evaluate the effect of pulsed electro-magnetic therapy and exercise training on bone
mineral density (BMD) in elderly women with osteoporosis. Material and Methods: A total of
30 elderly women with osteoporosis aged from 60 to 70 years old were randomly divided into two
groups: A magnetic group consisting of 15 women who received pulsed electro-magnetic therapy at a
frequency of 33Hz and an intensity of 50 gauss for 50 min per session and an exercise group consisting
of 15 women who practiced active exercises that included treadmill walking and selected exercises for
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hip and back muscles for 50 min per session. Both interventions were applied for three sessions/week
for three months at a physical therapy clinic. Dual-energy X-ray absorptiometry was used to measure
the BMD of the neck of the femur and the lumbar spine (L3-L5) before and after intervention. Results:
Statistical analysis revealed that the BMD of the neck of the femur and the lumbar spine significantly
increased in the two groups without a significant difference between them. Conclusion: Pulsed
electro-magnetic therapy and exercises can increase BMD at the neck of the femur and the lumbar
spine in elderly women. Physical therapists could apply pulsed electro-magnetic therapy or exercise
training to increase BMD in elderly women.

Keywords: Osteoporosis; Pulsed magnetic field; Treadmill walking; Aerobic exercise.

INTRODUCTION

Osteoporosis is a serious and common condition
in which bones become thin, brittle and easy to
break, even with mild stresses such as bending
over or forced coughing.10 It is called a silent
disease as it develops gradually and progresses
without symptoms until the fracture occurs.38

Fractures that result from osteoporosis are the
major cause of morbidity in elderly individuals
and place a huge financial burden on health ser-
vices. Osteoporosis dramatically increases with
advancing age.22 Many risk factors have been
found for osteoporosis, including menopause,
prolonged cortisone therapy, low calcium intake,
smoking, alcohol intake and lack of physical
activity.3

Hormone replacement is the most widely pre-
scribed pharmacotherapy used for the treatment
of osteoporosis.10,16 However, calcium, vitaminD,
exercise training and smoking cessation are con-
sidered to be the primary preventive measures for
osteoporosis and consequent fractures and ade-
quate intake of calcium and vitamin D should be
emphasized as cornerstones for the prevention
and effective treatment of osteoporosis.10,13,14,16,17

There is an agreement in the literature that
physical activities improve muscle mass and
strengthen the bone.2,5,23,37 Active exercises have
significant osteogenic effects on bone structure,
even during youth and periods of skeletal growth,
and they can, for example, reduce fracture risk in

later decades.6,18,39 Active exercises serve to
encourage calciumabsorption in bone as a result of
increased blood flow, which aids the deposition of
vital nutrients and minerals such as calcium from
general circulation in compressed sites.6,17,21

Weight-bearing bones are maximally affected by
gravitational forces and repetitive muscular
actions during weight-bearing exercises, e.g. run-
ning and walking.29 It has been reported that
the bone mass of physically active individuals is
significantly higher than their nonactive counter-
parts and that muscular contraction during
strengthening exercises and gravitational forces
create piezoelectric forces that affect bone
remodeling.23,31,37

Accordingly, active exercises are one of the
most important methods to prevent bone loss
and to help maintain bone mineral density
(BMD).23,31 In addition they enhance aerobic
capacity as well as increase muscle strength and
flexibility, and improve posture and balance
performance.2,4,21 The positive associations
between exercise and bone mass means that it is
recommendable that people engage in active
exercise programs to reduce the incidence of
osteoporotic fractures and the rate of morbidity
and/or mortality.2,39 Brisk walking is suggested
to be an ideal and simple form of active exercise,
especially for osteoporotic postmenopausal
women. Treadmill exercises, a useful form of
walking and weight-bearing exercises, are low
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