
year.4 The presence of osteoporosis and
increasing age are the two most important
risk factors for fractures.3 The risk of osteo-
porotic fractures (also called low-trauma frac-
tures) increases continuously as bone mineral
density (BMD) declines. These are fractures
that occur with trauma that is equivalent to
that generated by a fall from a standing
height or lower. Relative risk for fractures
increases approximately twofold with every
one standard deviation decrease in age-
adjusted BMD.5

Previous fractures are important predictors
of future fractures. Women who sustain one
vertebral compression have a fivefold
increased risk of second fracture, and the risk
increases exponentially with the number of
preexisting vertebral compressions. One in
five women with an existing symptomatic or
asymptomatic vertebral deformity will experi-
ence a new compression fracture within a
year.3,5

Types of Fractures 
Fractures at the spine and hip cause the

most significant morbidity and mortality.5

After a hip fracture, nearly 16% of patients
ages 50 to 55 must recover in an inpatient
rehabilitation facility or nursing home.5

Between 30% and 50% of older patients must
be discharged from hospitals to nursing
homes, and many of them become perma-
nent residents. Up to 20% of patients who
sustain a hip fracture die within the following
year. One year after hip fracture, only 40% of
surviving patients regain their prefracture
level of mobility, and only 25% regain their
prior functional status.3,5

Vertebral fractures (also called compres-
sions) are the hallmark of osteoporosis.5

Vertebral deformities result in thoracic kypho-
sis, a condition that compromises ambulation.
They also increase the risk of falls and pro-
duce compensatory lumbar lordosis and back
pain. The majority of vertebral compressions
do not produce symptoms. Their occurrence
may not be realized until years later, when the
patient complains of back pain or loss of
height. Kyphosis may also result in systemic
symptoms such as restrictive lung disease.
Decreased mobility of the spine and physical
crowding of internal organs causes reduced
respiratory capacity and shortness of breath.
Pneumonia is also a common problem in
patients with multiple vertebral compressions.3

In addition to deformity and disability, ver-
tebral compressions cause depression, social
isolation and anxiety. The classic kyphotic
deformity makes dressing difficult because
clothes fit poorly over the dorsal protuber-
ance. In an attempt to alleviate anxiety, many
women withdraw from enjoyable social activ-
ities and feel hopeless about their current and
future quality of life.3

Pathophysiology 
Bone mass increases throughout the first 3

decades of life, reaching its peak around the
age of 30. Peak bone mass is primarily deter-
mined by genetics, but may be modified by
lifestyle practices (exercise, diet, smoking) or
concomitant diseases such as hyperthy-
roidism, type 1 diabetes and chronic obstruc-
tive pulmonary disease. The level of peak
bone mass achieved at skeletal maturity is a
major determinant of bone mass in later life,
as well as the subsequent development of
osteoporosis.1

Bone is constantly being remodeled to
repair damage that occurs in daily activities.
In healthy young adults, the process of bone
formation and resorption is balanced.
However, at menopause, bone remodeling
becomes unbalanced due to loss of the sup-
pressive effects of estrogen on osteoclast
activity. The latter results in bone loss at each
remodeling site and an increase in the num-
ber of remodeling sites.1,5

The two major types of bone are cortical
and trabecular. Cortical bone forms the outer

shell of all bones and accounts for 75% of
total bone mass. Trabecular bone is concen-
trated in the vertebral bodies, pelvis and at
the end of long bones, and accounts for most
of the bone volume. In the early post-
menopausal years, accelerated bone loss
occurs in the lumbar spine and other areas of
high trabecular bone content because of the
availability of many metabolically active sites
inherited in trabecular bone architecture.
Later in life, cortical bone loss increases in the
hip and other nonvertebral areas. Women
lose an average of 2% of cortical bone and
5% of trabecular bone during the first decade
after menopause.1,5,6

Diagnosis
Who should be evaluated for post-

menopausal osteoporosis? All women 65
years and older, all adult women with frac-
tures not caused by severe trauma, and
younger postmenopausal women who have
one or more risk factors for osteoporotic frac-
tures (Table 2).1,6

The diagnosis of osteoporosis is made
according to BMD results.2 BMD is the only
index of bone strength that can be easily
measured clinically. Dual-energy x-ray
absorptiometry (DXA) of the lumbar spine
and proximal femur is the gold standard for
determining BMD. WHO classification of
bone status (Table 1) should not be applied
to measurement obtained from other sites.1

Bone density data are reported as T-scores
and Z-scores. T-scores represent the number
of standard deviations (SDs) from mean bone
density values in normal young adults. Z-
scores represent the number of SDs from the
normal mean value for age- and sex-matched
subjects. Z-scores of –2 or lower should
prompt investigation of secondary cause of
osteoporosis.1
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Table 1

World Health Organization
Criteria for Bone Status

T-SCORE DIAGNOSIS  

-1 or greater Normal  

-1 to -2.5 Osteopenia  

-2.5 or lower Osteoporosis  

Source: World Health Organization. Assessment of fracture risk
and application to screening for postmenopausal osteoporosis.
WHO Technical Report Series 843. Geneva, Switzerland: WHO;
1994.

Table 2

Risk Factors for Osteoporotic Fractures in 
Postmenopausal Women

History of prior fractures  
Family history of osteoporosis 
Lifetime low calcium and vitamin D intake, poor nutrition  
Smoking  
Low body weight (<127 lbs)  
Early menopause (age younger than 45 years) or bilateral oophorectomy  
Alcoholism  
Dementia  
Impaired vision  
History of falls  
Inadequate physical activity

Source: Osteoporosis prevention, diagnosis and therapy. NIH Consensus Statement, 2000.
Available at: http://consensus.nih.gov/cons/111/111_intro.htm


