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INTRODUCTION

A common chronic disease seen by primary care
physicians, osteoporosis is a major health issue that
affects more than 20 million Americans, 80% of whom
are women.1,2 Because osteoporosis increases in inci-
dence and severity with age, it promises to become an
even greater health problem as the absolute number
and proportion of the elderly population increases. Of
particular concern is the cost associated with the dis-
ease; in 1990, the total cost of treating osteoporosis and
osteoporotic fractures resulting in loss of independence
in this country was estimated to exceed $10 billion
annually.3

Although better means of diagnosing osteoporosis,
as well as preventing and treating it, have been intro-
duced in recent years, the disorder often remains un-
recognized until late in its course. The following article
will provide a comprehensive overview of osteoporosis,
discussing its physiology and clinical features and cata-
loguing the existing tools for diagnosis and treatment.
Definitions of, risk factors for, and various types of
osteoporosis also will be reviewed.

PAST AND PRESENT DEFINITIONS 

A decade ago, the term osteoporosis was used to
describe the condition of patients who had hip frac-
tures or compression fractures of the spine. However,
the World Health Organization (WHO) now defines
osteoporosis as a condition characterized by low bone
mass and microarchitectural deterioration of bone tis-
sues, both of which lead to enhanced bone fragility and
a consequent increase in risk for fractures.4 The current
WHO definition uses young women at peak bone mass
as a reference point.

To help in the diagnosis of osteoporosis, the WHO
offers the following guidelines5,6: (1) a bone mineral den-
sity (BMD) measurement that is within 1 SD of the mean
value for young healthy adults is considered normal; (2) a
BMD measurement that is 1 to 2.5 SD less than the mean
value in young adults indicates osteopenia: (3) a BMD
measurement that is at least 2.5 SD less than the mean
value in young healthy adults denotes osteoporosis; (4) a
BMD measurement more than 2.5 SD less than the mean
value in young healthy adults in a patient with fragility
fractures indicates established or severe osteoporosis.

BMD findings are reported as T scores or Z scores.
The T score compares the patient’s bone mass deter-
mined by bone mineral densitometry with peak bone
mass in healthy young adults (ie, 25- to 30-year-old
women),5 whereas the Z score compares the patient’s
bone mass determined by bone mineral densitometry
with that of age- and sex-matched controls.6 A T score on
bone mineral densitometry that is 1 SD less than the set
mean value is equivalent to a BMD value approximately
10% less than the mean for young healthy adults. 
T scores that are 1 to 2.5 SD less than the set mean value
reflect BMD values that are 10% to 25% less than the
mean for young healthy adults; these scores indicate the
presence of osteopenia. A T score that is at least 2.5 SD
less than the set mean value equals a BMD value that is
approximately 25% less than the mean for young healthy
adults; this score confirms the presence of osteoporosis.

The Z score may be clinically useful to determine
whether secondary (eg, drug-related) causes of osteo-
porosis are present but should not be used to make
treatment decisions. Older adults whose Z scores are
normal for their age can in fact have osteoporosis.6

OSTEOPOROSIS VERSUS OSTEOMALACIA

Osteoporosis and osteomalacia both cause osteo-
penia, or thinning of the bones. Distinguishing between
these disorders is essential because the pathology and
therapy of each differ. Osteoporosis is characterized by an
imbalance between bone formation and resorption,
which results in net bone loss and fractures.2,4 Decreased
density of normally mineralized bone matrix follows. In
contrast, osteomalacia is a qualitative rather than a quan-
titative disorder of bone metabolism. With osteomalacia,
bone density may be increased, normal, or (most com-
monly) decreased.7 Osteomalacia is a metabolic bone dis-
ease characterized by inadequate mineralization of bone,
resulting in a syndrome marked by bone pain, myopathy,
and fractures.2,4 The most common cause of osteomala-
cia in older adults is deficiency of vitamin D (Table 1).4

PHYSIOLOGY OF BONE

BONE STRUCTURE

Bone is composed of organic and inorganic (or min-
eral) components. The organic component is primarily
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