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ABSTRACT

Weight training in young women aids development of a
greater peak bone mass. In the postmenopausal years, resis-
tance training may retard bone loss and delay risk of fracture.
Elderly women who weight train may experience fewer falls
due to improved strength and balance, and may be capable of
increasing bone mass in selected regions. Most studies have
been unable to demonstrate greater bone mass at skeletal sites
that are vulnerable to bone loss and fracture such as the femo-
ral neck, greater trochanter, and forearm. A common limita-
tion in these studies is that resistance was moderate, typically
ranging between 60 and 70% 1-RM. Also, few studies have
extended beyond 1 year. Benefits from weight training may
improve not only bone mass but also the overall quality of
life through fewer falls and more years of independent living.
Consequently, resistance training should be encouraged in
women throughout the lifespan.
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Introduction

Osteoporosis and osteopenia are gaining more atten-
tion as diseases that must be prevented before they be-
gin. They are the most prevalent metabolic bone diseases
in the developed countries of the world (13). Osteopenia is
characterized by a low bone mass and becomes osteoporo-
sis with the development of nontraumatic fractures as a
result of the low bone mass. A nontraumatic fracture is
arbitrarily defined as one occurring from trauma equal
to or less than a fall from standing height, and the most
common fractures seen with osteoporosis are in the dis-
tal forearm (Colles’ fracture), thoracic and lumbar ver-
tebrae, and the proximal femur (hip fracture).

The incidence of fractures increases with age and
is more common in women; the female to male ratio is
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1.5:1 for Colles’ fracture, 7:1 for vertebral fracture, and
2:1 for hip fracture (13). The most expensive of these is
obviously the hip fracture, as it requires hospitalization.
Current estimates indicate that each new case of os-
teoporotic hip fracture costs about $40,000, with the
annual expenditure on care following hip fracture al-
ready exceeding $8 billion in the U.S. (13).

Prevention of bone loss is the best defense against
osteoporosis in both genders (13). However, because this
disease is most prominent in women, much of the re-
search has focused on ways of reaching peak bone mass
as a young adult, as well as trying to prevent massive
loss after menopause. The therapies prescribed by phy-
sicians include estrogen replacement therapy, calcium
and phosphorous supplementation, and exercise (29).

Most studies on the effects of exercise on bone den-
sity have emphasized aerobic exercise (1, 2, 10, 36, 40).
Weightbearing exercise such as walking is frequently
recommended for maintaining or improving skeletal
health. For example, Zylstra et al. (45) evaluated the
relationship between number of hours walked per day
in regular daily activities and bone mineral density
(BMD) of the hip and spine in women ages 35 to 65 years.
They found a positive correlation between hours walked
and lumbar BMD, and also between hours walked and
femoral neck BMD (r = 0.23, p = 0.01).

Several studies have investigated the effects of vari-
ous forms of weight-bearing exercises on the skeleton.
Aloia et al. (3) conducted a cross-sectional study on 24
Caucasian women (mean age 39 yrs) to examine the re-
lationship between physical activity, as measured by a
motion sensor, and bone mass. The women were moni-
tored for 3 days with a large-scale integrated motion
sensor worn on the waist and were then evaluated for
total body calcium levels and bone density of the lum-
bar spine and distal radius.

The results revealed that level of physical activity
was positively associated with total body calcium (r =
0.50, p < 0.01) and bone density of the spine (r =0.33, p <
0.05). However, no relationship was found between ac-
tivity and bone density of the radius. Aloia et al. thus
concluded that physical activity is a major determinant






