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Description: Update of the 2002 U.S. Preventive Services Task
Force (USPSTF) recommendation on screening for osteoporosis.

Methods: The USPSTF evaluated evidence on the diagnostic accu-
racy of risk assessment instruments for osteoporosis and fractures,
the performance of dual-energy x-ray absorptiometry and periph-
eral bone measurement tests in predicting fractures, the harms of
screening for osteoporosis, and the benefits and harms of drug
therapy for osteoporosis in women and men.

Recommendations: The USPSTF recommends screening for osteo-
porosis in women aged 65 years or older and in younger women
whose fracture risk is equal to or greater than that of a 65-year-old

white woman who has no additional risk factors. (Grade B
recommendation)

The USPSTF concludes that the current evidence is insufficient to
assess the balance of benefits and harms of screening for osteopo-
rosis in men. (I statement)
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The U.S. Preventive Services Task Force (USPSTF) makes
recommendations about preventive care services for pa-

tients without recognized signs or symptoms of the target
condition.

It bases its recommendations on a systematic review of the
evidence of the benefits and harms and an assessment of the net
benefit of the service.

The USPSTF recognizes that clinical or policy decisions
involve more considerations than this body of evidence alone.
Clinicians and policymakers should understand the evidence
but individualize decision making to the specific patient or
situation.

SUMMARY OF RECOMMENDATIONS AND EVIDENCE

The USPSTF recommends screening for osteoporosis
in women aged 65 years or older and in younger women
whose fracture risk is equal to or greater than that of a
65-year-old white woman who has no additional risk fac-
tors. This is a B recommendation.

The USPSTF concludes that the current evidence is
insufficient to assess the balance of benefits and harms of
screening for osteoporosis in men. This is an I statement.

See the Clinical Considerations section for additional in-
formation about risk assessment for osteoporotic fractures and
suggestions for practice regarding the I statement.

See the Figure for a summary of the recommendation
and suggestions for clinical practice.

Table 1 describes the USPSTF grades, and Table 2
describes the USPSTF classification of levels of certainty
about net benefit.

RATIONALE

Importance
By 2012, approximately 12 million Americans older

than 50 years are expected to have osteoporosis. One half
of all postmenopausal women will have an osteoporosis-
related fracture during their lifetime; 25% of these women
will develop a vertebral deformity, and 15% will experience
a hip fracture. Osteoporotic fractures, particularly hip frac-
tures, are associated with chronic pain and disability, loss
of independence, decreased quality of life, and increased
mortality. Although hip fractures are less common in men
than in women, more than one third of men who experi-
ence a hip fracture die within 1 year.

Detection
The USPSTF found convincing evidence that bone

measurement tests predict short-term risk for osteoporotic
fractures in women and men. The most commonly used
tests are dual-energy x-ray absorptiometry (DXA) of the
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hip and lumbar spine and quantitative ultrasonography of
the calcaneus. Adequate evidence indicates that clinical risk
assessment instruments have only modest predictive value
for low bone density or fractures.

Benefits of Detection and Early Intervention
No controlled studies have evaluated the effect of

screening for osteoporosis on fracture rates or fracture-
related morbidity or mortality.

In postmenopausal women who have no previous os-
teoporotic fractures, the USPSTF found convincing evi-
dence that drug therapies reduce the risk for fractures. In
women aged 65 years or older and in younger women
whose fracture risk is equal to or greater than that of a
65-year-old white woman who has no additional risk fac-
tors, the USPSTF judged that the benefit of treating
screening-detected osteoporosis is at least moderate.

Because of the lack of relevant studies, the USPSTF
found inadequate evidence that drug therapies reduce the
risk for fractures in men who have no previous osteopo-
rotic fractures. The USPSTF identified the absence of ran-
domized trials of primary fracture prevention in men who
have osteoporosis as a critical gap in the evidence.

Harms of Detection and Early Intervention
The USPSTF found no new studies that described harms

of screening for osteoporosis in men or women. Screening
with DXA is associated with opportunity costs (time and ef-
fort required by patients and the health care system). Harms
of drug therapies for osteoporosis depend on the specific med-
ication used. The USPSTF found adequate evidence that the
harms of bisphosphonates, the most commonly prescribed
therapies, are no greater than small. Convincing evidence in-

Figure. Screening for osteoporosis: clinical summary of U.S. Preventive Services Task Force Recommendation.
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dicates that the harms of estrogen and selective estrogen recep-
tor modulators are small to moderate.

USPSTF Assessment
The USPSTF concludes that for women aged 65 years

or older and younger women whose fracture risk is equal to
or greater than that of a 65-year-old white woman who has
no additional risk factors, there is moderate certainty that

the net benefit of screening for osteoporosis by using DXA
is at least moderate.

The USPSTF concludes that for men, evidence of the
benefits of screening for osteoporosis is lacking and the
balance of benefits and harms cannot be determined.

CLINICAL CONSIDERATIONS

Patient Population Under Consideration
This recommendation applies to older adults in the gen-

eral U.S. population who do not have a history of an osteo-
porotic fracture, osteoporosis secondary to another condition,
or other specific clinical indications for bone measurement
testing. The USPSTF did not define a specific upper age limit
for screening in women because the risk for fractures contin-
ues to increase with age and treatment harms remain no
greater than small. Clinicians should take into account the
patient’s remaining lifespan when deciding whether to screen
patients with significant illness. In the Fracture Intervention
Trial (1), the benefit of treatment emerged 18 to 24 months
after initiation of treatment.

The quantity and quality of data on osteoporotic frac-
ture risk other than hip fracture are much lower for Asian,
American Indian or Alaska Native, Hispanic, and black
women than for white women. The USPSTF recommen-
dation to screen women aged 65 years or older for osteo-
porosis applies to all racial and ethnic groups because the
harms of the screening tests are no greater than small, the
consequences of failing to identify and treat women who
have low bone mineral density (BMD) are considerable,
and the optimal alternative age at which to screen non-
white women is uncertain.

Assessment of Risk
Multiple instruments to predict risk for low BMD and

fractures have been developed and validated for use in post-
menopausal women, but few have been validated for use in
men. To predict fracture risk, the area under the receiver-
operating characteristic curve ranges from 0.48 to 0.89 (2).

Table 1. What the USPSTF Grades Mean and Suggestions for Practice

Grade Definition Suggestions for Practice

A The USPSTF recommends the service. There is high certainty that the
net benefit is substantial.

Offer/provide this service.

B The USPSTF recommends the service. There is high certainty that the
net benefit is moderate or there is moderate certainty that the net
benefit is moderate to substantial.

Offer/provide this service.

C The USPSTF recommends against routinely providing the service. There
may be considerations that support providing the service in an
individual patient. There is moderate or high certainty that the net
benefit is small.

Offer/provide this service only if other considerations support
offering or providing the service in an individual patient.

D The USPSTF recommends against the service. There is moderate or
high certainty that the service has no net benefit or that the harms
outweigh the benefits.

Discourage the use of this service.

I Statement The USPSTF concludes that the current evidence is insufficient to assess
the balance of benefits and harms of the service. Evidence is lacking,
of poor quality, or conflicting, and the balance of benefits and harms
cannot be determined.

Read the Clinical Considerations section of USPSTF Recommendation
Statement. If the service is offered, patients should understand the
uncertainty about the balance of benefits and harms.

Table 2. USPSTF Levels of Certainty Regarding Net Benefit

Level of
Certainty*

Description

High The available evidence usually includes consistent results
from well-designed, well-conducted studies in
representative primary care populations. These studies
assess the effects of the preventive service on health
outcomes. This conclusion is therefore unlikely to be
strongly affected by the results of future studies.

Moderate The available evidence is sufficient to determine the effects
of the preventive service on health outcomes, but
confidence in the estimate is constrained by factors
such as:

the number, size, or quality of individual studies
inconsistency of findings across individual studies
limited generalizability of findings to routine primary care

practice
lack of coherence in the chain of evidence.

As more information becomes available, the magnitude or
direction of the observed effect could change, and this
change may be large enough to alter the conclusion.

Low The available evidence is insufficient to assess effects on
health outcomes. Evidence is insufficient because of:

the limited number or size of studies
important flaws in study design or methods
inconsistency of findings across individual studies
gaps in the chain of evidence
findings not generalizable to routine primary care practice
a lack of information on important health outcomes.

More information may allow an estimation of effects on
health outcomes.

* Note: The USPSTF defines certainty as “likelihood that the USPSTF assessment
of the net benefit of a preventive service is correct.” The net benefit is defined as
benefit minus harm of the preventive service as implemented in a general primary
care population. The USPSTF assigns a certainty level based on the nature of the
overall evidence available to assess the net benefit of a preventive service.

Clinical Guideline Screening for Osteoporosis

358 1 March 2011 Annals of Internal Medicine Volume 154 • Number 5 www.annals.org

Downloaded From: http://annals.org/ on 06/30/2013



Less complex instruments (those with fewer variables) seem
to perform as well as more complex ones (3). The USPSTF
found no studies that assessed the effect on patient out-
comes of using risk prediction instruments alone or in
combination with bone measurement tests.

The USPSTF used the FRAX (Fracture Risk Assess-
ment) tool (World Health Organization Collaborating
Centre for Metabolic Bone Diseases, Sheffield, United
Kingdom; www.shef.ac.uk/FRAX/) to estimate 10-year
risk for fractures because this tool relies on easily obtain-
able clinical information, such as age, body mass index
(BMI), parental fracture history, and tobacco and alcohol
use; its development was supported by a broad interna-
tional collaboration and extensively validated in 2 large
U.S. cohorts; and it is freely accessible to clinicians and the
public. The FRAX tool includes questions about previous
DXA results but does not require this information to esti-
mate fracture risk.

On the basis of the U.S. FRAX tool, a 65-year-old
white woman with no other risk factors has a 9.3% 10-year
risk for any osteoporotic fracture. White women aged 50 to
64 years with equivalent or greater 10-year fracture risks
based on specific risk factors include but are not limited to
the following persons: 1) a 50-year-old current smoker
with a BMI less than 21 kg/m2, daily alcohol use, and
parental fracture history; 2) a 55-year-old woman with pa-
rental fracture history; 3) a 60-year-old woman with a BMI
less than 21 kg/m2 and daily alcohol use; and 4) a 60-year-
old current smoker with daily alcohol use. The FRAX tool
also predicts 10-year fracture risks for black, Asian, and
Hispanic women in the United States. In general, esti-
mated fracture risks in nonwhite women are lower than
those for white women of the same age.

Although the USPSTF recommends using a 10-year
fracture risk threshold of 9.3% to screen women aged 50 to
64 years, clinicians also should consider each patient’s val-
ues and preferences and use clinical judgment when dis-
cussing screening with women in this age group. Meno-
pausal status is one factor that may affect a decision about
screening in this age group.

Considerations for Practice Regarding the I Statement
When deciding whether to screen men for osteoporo-

sis, clinicians should consider the following factors.

Potential Preventable Burden

Bone measurement tests may detect osteoporosis in a
large number of men and prevent a substantial part of the
burden of fractures and fracture-related illness in this pop-
ulation. The aging of the U.S. population is likely to in-
crease this potentially preventable burden in future years.

Potential Harms

Potential harms of screening men are likely to be small
and consist primarily of opportunity costs.

Current Practice

Routine screening of men currently is not a wide-
spread practice.

Costs

Many additional DXA scanners may be required to
screen sizeable populations of men for osteoporosis; the
cost of DXA machines ranges from $25 000 to $85 000.

Assuming that the relative benefits and harms of ther-
apy in men are similar to those in women, the men most
likely to benefit from screening would have 10-year risks
for osteoporotic fracture equal to or greater than those of
65-year-old white women who have no additional risk fac-
tors. However, current evidence is insufficient to assess the
balance of benefits and harms of screening for osteoporosis
in men.

Screening Tests
The most commonly used bone measurement tests

used to screen for osteoporosis are DXA of the hip and
lumbar spine and quantitative ultrasonography of the cal-
caneus. Quantitative ultrasonography is less expensive and
more portable than DXA and does not expose patients to
ionizing radiation. Quantitative ultrasonography of the cal-
caneus predicts fractures of the femoral neck, hip, and
spine as effectively as DXA. However, current diagnostic
and treatment criteria for osteoporosis rely on DXA mea-
surements only, and criteria based on quantitative ultra-
sonography or a combination of quantitative ultrasonogra-
phy and DXA have not been defined.

Screening Intervals
The potential value of rescreening women whose ini-

tial screening test did not detect osteoporosis is to improve
fracture risk prediction. Evidence is lacking about optimal
intervals for repeated screening and whether repeated
screening is necessary in a woman with normal BMD. Be-
cause of limitations in the precision of testing, a minimum
of 2 years may be needed to reliably measure a change in
BMD; however, longer intervals may be necessary to im-
prove fracture risk prediction. A prospective study of 4124
women aged 65 years or older found that neither repeated
BMD measurement nor the change in BMD after 8 years
was more predictive of subsequent fracture risk than the
original measurement (4).

Treatment
In addition to adequate calcium and vitamin D intake

and weight-bearing exercise, multiple drug therapies are
approved by the U.S. Food and Drug Administration to
reduce fractures, including bisphosphonates, parathyroid
hormone, raloxifene, and estrogen. The choice of therapy
should be an individual one based on the patient’s clinical
situation and the tradeoff between benefits and harms. Cli-
nicians should educate patients on how to use drug thera-
pies to minimize adverse effects. For example, esophageal
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irritation from bisphosphonate therapy can be reduced by
taking the medication with a full glass of water and by not
lying down for at least 30 minutes afterward.

Other Approaches to Prevention
The USPSTF has updated its evidence review on fall

prevention in older adults and plans to issue an updated
recommendation; in future months, the USPSTF also will
issue a separate statement on the preventive effects of vita-
min D and calcium supplements on osteoporotic fractures.
When complete, these documents will be made available at
www.uspreventiveservicestaskforce.org.

Useful Resources
The 10-year risk for osteoporotic fractures can be cal-

culated for individuals by using the FRAX tool and could
help to guide screening decisions for women younger than
65 years.

Summary guides for clinicians and patients on fracture
prevention treatments for postmenopausal women who
have osteoporosis are available from the Agency for Health-
care Research and Quality at http://effectivehealthcare
.ahrq.gov. The recommendations in these guides may dif-
fer from those of the USPSTF because they were based on
a systematic review that pooled data from trials that in-
cluded women who had previous clinical fractures.

OTHER CONSIDERATIONS

Research Needs and Gaps
Given the absence of direct evidence that screening for

osteoporosis reduces fracture-related morbidity or mortal-
ity, studies of long-term health outcomes of screened and
nonscreened population groups are important. Research is
needed to test the effectiveness of drug therapies for osteo-
porosis in men who do not have a history of fractures. The
results of ongoing randomized trials of bisphosphonates for
fracture prevention in men at high risk for fractures could
help to assess whether these drugs are effective in men.
Research to evaluate the outcome of screening women dur-
ing periods of rapid bone loss (for example, menopause)
also should be supported.

Further research that would inform clinical decisions
about screening for osteoporosis include studies to establish
parameters for treatment using quantitative ultrasonogra-
phy as a primary screening test for osteoporosis, studies
that ascertain the true incidence of major osteoporotic frac-
tures in nonwhite ethnic groups in the United States, stud-
ies clarifying optimal screening intervals, and studies of the
effect of clinical and subclinical vertebral fractures on
health-related quality of life.

DISCUSSION

Burden of Disease
Osteoporosis is characterized by low BMD and a re-

sultant increased risk for fractures. It is estimated that as
many as 1 in 2 women and 1 in 5 men are at risk for an

osteoporosis-related fracture during their lifetime (5). Os-
teoporosis is more common in women than men and is
more common in white persons than in any other racial
group.

For all demographic groups, the rates of osteoporosis
increase with age (2). Elderly patients have increased sus-
ceptibility to fractures because they commonly have addi-
tional risk factors for fractures, such as poor bone quality
and an increased tendency to fall. Hip fractures in partic-
ular can result in significant morbidity and mortality. Frac-
tures at other sites also can lead to significant illness, caus-
ing chronic pain or disability and negatively affecting
functional ability and quality of life. Direct medical care
costs of osteoporotic fractures were estimated to be $12.2
to $17.9 billion per year in 2002 U.S. dollars (5); these
estimates do not include indirect costs associated with lost
productivity of patients and caregivers.

The burden of osteoporosis varies according to age and
other risk factors. Many different risk assessment instru-
ments have been developed to predict risk for low BMD or
fractures. Multiple studies have validated these tools; how-
ever, few of these studies have included men. Despite var-
ious risk factors and variables included in the different risk
assessment tools, none of the tools has consistently superior
performance (3).

The FRAX tool, developed by the World Health Or-
ganization and the National Osteoporosis Foundation, is
one of the most widely used instruments to predict risk for
fractures. This tool was derived from data on 9 cohorts in
Europe, Canada, the United States, and Japan. Seven of
these cohorts included men. The FRAX tool was validated
in 11 cohorts, but only 1 of these cohorts included men
(6).

Because a large and diverse sample was used to develop
and validate the FRAX tool and this instrument includes a
publicly available risk calculator, the USPSTF used the
FRAX tool to determine which individuals would exceed
the baseline risk threshold for fractures on the basis of their
age or other risk factors (such as low BMI, parental history
of hip fracture, smoking status, and daily alcohol use).
Considering a 65-year-old white woman who has no other
risk factors to be the baseline risk case (a 10-year risk for
any osteoporotic fracture of 9.3%), women as young as 50
years may have a 10-year risk for any osteoporotic fracture
of 9.3% or greater, depending on the type and number of
risk factors present (2).

Scope of Review
This update addressed critical gaps in the evidence

identified in the 2002 USPSTF recommendation and ex-
panded the scope of the previous review by evaluating
screening and treatment for osteoporosis in men as well as
women. The USPSTF defined the screening population as
postmenopausal women and older men who have no
known previous osteoporotic fractures or secondary causes
of osteoporosis. Persons who have fractures or secondary
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causes of osteoporosis would undergo bone density testing
as diagnostic tests, not screening tests.

Key questions in this review included how screening
for osteoporosis affects fracture rates and fracture-related
morbidity and mortality, the harms of screening for osteo-
porosis, the diagnostic accuracy of risk assessment instru-
ments for low BMD and fractures, the performance of
DXA and peripheral bone measurement tests in predicting
fractures, and the benefits and harms of drug therapy to
reduce fractures in women and men who have no known
previous fractures.

Accuracy of Screening Tests
DXA

Measurement of bone density using DXA has become
the gold standard for the diagnosis of osteoporosis and for
guiding decisions about which patients to treat. Although
it is not a perfect predictor of fractures, DXA of the fem-
oral neck is considered the best predictor of hip fracture
and is comparable with DXA measurements of the forearm
for predicting fractures at other sites (7). Previous studies
evaluating the accuracy of DXA for predicting fractures
have focused mainly on women; studies have only recently
assessed the predictive ability of DXA in men. A large
prospective cohort study in the Netherlands that included
men and women older than 55 years reported the inci-
dence of vertebral and nonvertebral fractures approxi-
mately 6 years after baseline DXA measurements of the
femoral neck were obtained. For each SD reduction in
BMD at the femoral neck, the hazard ratio for vertebral
and nonvertebral fractures increased to a similar degree in
both men and women (6, 7). Other studies of the perfor-
mance of DXA in men have reported similar findings (3).

Quantitative Ultrasonography

The most commonly used test in the United States
after DXA is quantitative ultrasonography of the calcaneus.
Quantitative ultrasonography is less expensive than DXA,
does not involve radiation, and can feasibly be imple-
mented in primary care settings. Recent studies demon-
strate that quantitative ultrasonography of the calcaneus
can predict fractures as effectively as DXA in postmeno-
pausal women and in men.

Quantitative ultrasonography seems to be equivalent
to DXA for predicting fractures and has other potential
advantages, but also a few distinct disadvantages. The cur-
rent diagnostic criteria for osteoporosis use DXA measure-
ments as cutoffs, and the measurements obtained from
quantitative ultrasonography are not interchangeable with
those obtained from DXA. Also, all trials evaluating drug
therapies for osteoporosis use DXA measurements as inclu-
sion criteria. Thus, for quantitative ultrasonography to be
relevant and clinically useful, a method for converting or
adapting results of quantitative ultrasonography to the
DXA scale will need to be developed.

One meta-analysis examined 25 studies to assess the
accuracy of quantitative ultrasonography compared with
DXA in identifying patients with osteoporosis. When var-
ious quantitative ultrasonography index parameter cutoffs
were used, the results varied widely in sensitivity and spec-
ificity for identifying individuals with a T-score of �2.5 or
less on DXA. No quantitative ultrasonography cutoff ex-
isted at which sensitivity and specificity were both high (8).

Effectiveness of Early Detection and Treatment
No controlled studies have evaluated the effect of

screening for osteoporosis on rates of fractures or fracture-
related morbidity or mortality.

Drug therapies for osteoporosis can be for primary
prevention (prevention of an osteoporotic fracture in pa-
tients with low BMD who have no previous fractures) or
secondary prevention (prevention of an osteoporotic frac-
ture in patients who have a known previous osteoporotic
fracture). Primary prevention trials are more applicable to
the screening population addressed in this recommenda-
tion. For the purposes of the USPSTF evidence review,
primary prevention studies were defined as trials that 1)
excluded patients who had previous vertebral or other os-
teoporotic fractures; 2) admitted patients who had previous
osteoporotic fractures, if the number of these patients con-
stituted less than 20% of the overall sample; 3) reported
results separately for patients who did and did not have
previous fractures; or 4) did not report the proportion of
patients who had previous osteoporotic fractures, if the
trial did not select patients on the basis of whether they
had a previous fracture and included patients whose mean
BMD T-score was no worse than �3.0 (2).

Drug therapies include bisphosphonates, parathyroid
hormone, raloxifene, estrogen, and calcitonin. For primary
prevention in postmenopausal women, bisphosphonates,
parathyroid hormone, raloxifene, and estrogen have been
shown to reduce vertebral fractures. The evidence is stron-
gest and most consistent for bisphosphonates and ralox-
ifene (2).

In a meta-analysis of 7 trials, the relative risk (RR) for
vertebral fractures for bisphosphonates compared with pla-
cebo was 0.66 (95% CI, 0.50 to 0.89). Two large placebo-
controlled trials of raloxifene reported reduced vertebral
fractures, with a combined RR for raloxifene of 0.61 com-
pared with placebo (CI, 0.55 to 0.69) (9). A pooled anal-
ysis of 9 trials demonstrated a non–statistically significant
trend toward a reduction in nonvertebral fractures with
bisphosphonates compared with placebo (RR, 0.83 [CI,
0.64 to 1.08]) (3). In the largest trial of bisphosphonates,
the Fracture Intervention Trial of alendronate, fractures
were significantly reduced only in women with baseline
femoral neck T-scores less than �2.5 (1).

Evidence of the effectiveness of treatment of osteopo-
rosis in men is limited. There are no primary prevention
trials of bisphosphonates in men and only 2 secondary
prevention trials of alendronate. When the 2 trials were
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pooled, alendronate was associated with a reduced risk for
vertebral fractures (odds ratio [OR], 0.35 [CI, 0.17 to
0.77]), and the effect on nonvertebral fractures was not
statistically significant (OR, 0.73 [CI, 0.32 to 1.67]) (10).
A single primary prevention trial of parathyroid hormone
reported a non–statistically significant trend toward a re-
duction in vertebral and nonvertebral fractures (11). None
of the other therapies for osteoporosis in men has been
evaluated in randomized trials.

Potential Harms of Screening and Treatment
Potential harms of screening for osteoporosis include

false-positive test results causing unnecessary treatment,
false-negative test results, and patient anxiety about posi-
tive test results. No studies that addressed the potential
harms of screening were identified during this review.

The harms of drug therapy for osteoporosis have been
studied most extensively for bisphosphonates, raloxifene,
and estrogen. For bisphosphonates, the evidence demon-
strates no definitive increase in the risk for serious gastro-
intestinal adverse events (for example, perforations, ulcers,
bleeding, esophagitis, or esophageal ulceration) in persons
who use these medications appropriately. The evidence on
the risk for atrial fibrillation with bisphosphonates is con-
flicting. One large case–control study in Denmark showed
an increased risk for atrial fibrillation with any use of alen-
dronate compared with no use of this agent (OR, 1.86 [CI,
1.09 to 3.15]) (12), but a smaller case–control study in
Washington showed no increased risk for atrial fibrillation
with any use of etidronate (RR, 0.95 [CI, 0.84 to 1.07]) or
any use of alendronate (RR, 1.04 [CI, 0.90 to 1.21]) (13)
compared with no use of either agent.

Osteonecrosis of the jaw has been associated with bis-
phosphonates in case reports, but this condition typically
develops in patients with cancer who receive higher doses
than those normally used for osteoporosis treatment or pre-
vention. Case reports also have described severe musculo-
skeletal symptoms associated with all of the bisphospho-
nates (2). In October 2010, the U.S. Food and Drug
Administration issued a warning about a possible elevated

risk for midfemur fractures in patients receiving bisphos-
phonates, especially for patients who have received them
for more than 5 years.

Raloxifene and estrogen are associated with higher
rates of thromboembolic events than placebo. Estrogen in-
creases the risk for stroke, and estrogen with progestin in-
creases the risk for coronary heart disease and breast cancer
(2). Evidence is limited on the harms associated with use of
calcitonin and parathyroid hormone for osteoporosis.

Estimate of Magnitude of Net Benefit
The USPSTF found convincing evidence that drug

therapies reduce subsequent fracture rates in postmeno-
pausal women. For women aged 65 years or older and
younger women who have similar estimates of fracture risk,
the benefit of treating screening-detected osteoporosis is at
least moderate. The harms of treatment were found to
range from no greater than small for bisphosphonates and
parathyroid hormone to small to moderate for raloxifene
and estrogen. Therefore, the USPSTF concludes with
moderate certainty that the net benefit of screening for
osteoporosis in this group of women is at least moderate.

For men, the USPSTF concludes that evidence is in-
adequate to assess the effectiveness of drug therapies in
reducing subsequent fracture rates in men who have no
previous fractures. Treatments that have been proven effec-
tive in women cannot necessarily be presumed to have
similar effectiveness in men. Thus, the USPSTF could not
assess the balance of benefits and harms of screening for
osteoporosis in men.

How Does Evidence Fit With Biological Understanding?
Low bone density is a risk factor for fractures, espe-

cially in elderly persons. Screening and treating low BMD
detected through screening can result in increased BMD
and decrease the risk for subsequent fractures and fracture-
related morbidity and mortality. Most evidence supports
screening and treatment of osteoporosis in postmenopausal
women; the evidence for primary prevention in men is
lacking, and future research is needed. It cannot be as-

Table 3. Osteoporosis Screening Recommendations of Other Organizations

Organization Recommendations

Women Men

National Osteoporosis Foundation BMD testing for all women �65 y and postmenopausal women
�65 y, based on risk factor profile

BMD testing for all men �70 y and men aged
50–69 y, based on risk factor profile

World Health Organization Indirect evidence supports screening women �65 y, but no
direct evidence supports widespread screening programs
using BMD testing

American College of Physicians Clinicians should assess older men for osteoporosis
risk factors and use DXA to screen men at
increased risk who are candidates for drug
therapy for osteoporosis

American Congress of Obstetricians
and Gynecologists

BMD testing for all women �65 y and postmenopausal women
�65 y who have �1 risk factor

BMD � bone mineral density; DXA � dual-energy x-ray absorptiometry.
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sumed that the bones of men and women are biologically
the same, especially because bone density is affected by the
differing levels and effects of testosterone and estrogen in
men and women. Moreover, rapid bone loss occurs in
women because of the loss of estrogen during menopause.
Although this offers a plausible explanation for why
women have a higher risk for osteoporosis at an earlier age
than men, it raises the question of whether the benefits of
treatment observed in trials of women can be directly ex-
trapolated to men.

Response to Public Comments
A draft version of this recommendation statement was

posted for public comment on the USPSTF Web site from
5 July through 4 August 2010. Many comments pointed
out a lack of clarity about how clinicians can estimate
10-year fracture risks in women aged 50 to 64 years to
determine whether they should receive screening for osteo-
porosis. Also, some comments requested specific recom-
mendations about the age at which to begin screening in
men and optimal intervals for screening. In response to
these comments, the USPSTF clarified its approach to
fracture risk assessment by revising and expanding the
Clinical Considerations section. In the Research Needs
and Gaps section, the USPSTF highlighted the types of
studies that are needed to fill the evidence gaps about
screening for osteoporosis in men and screening inter-
vals.

Update of Previous USPSTF Recommendation
This recommendation replaces the 2002 recommenda-

tion. The major change in the current recommendation is
that the USPSTF now recommends screening all women
whose 10-year fracture risk is equal to or greater than that
of a 65-year-old white woman who has no additional risk
factors. In addition, the current recommendation addresses
screening for osteoporosis in men.

RECOMMENDATIONS OF OTHERS

The National Osteoporosis Foundation recommends
bone density testing for all women aged 65 years or older
and all men aged 70 years or older. It also recommends
bone density testing for postmenopausal women younger
than 65 years and men aged 50 to 69 years if there is
concern about osteoporosis on the basis of their risk factor
profile (14). According to the World Health Organization,
there is indirect evidence of the effectiveness of screening
for osteoporosis in women aged 65 years or older, but no
direct scientific evidence supports widespread screening for
osteoporosis using BMD testing. Moreover, widespread
screening programs may not be feasible or cost-effective in
many countries (15).

The American College of Physicians recommends that
clinicians assess older men for osteoporosis risk factors and
use DXA to screen men at increased risk who are candi-
dates for drug therapy for osteoporosis (16). Previous state-

ments by the American Academy of Family Physicians
about screening for osteoporosis have been consistent with
those of the USPSTF, and it is currently updating its rec-
ommendations. Finally, the American Congress of Obste-
tricians and Gynecologists recommends screening all
women aged 65 years or older with BMD testing and
screening postmenopausal women younger than 65 years
who have 1 or more risk factors for osteoporosis (17).
Table 3 shows a summary of these recommendations.

From the U.S. Preventive Services Task Force, Rockville, Maryland.

Disclaimer: Recommendations made by the USPSTF are independent of
the U.S. government. They should not be construed as an official posi-
tion of the Agency for Healthcare Research and Quality or the U.S.
Department of Health and Human Services.
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The U.S. Congress mandates that the Agency for Healthcare Research
and Quality support the operations of the USPSTF.

Potential Conflicts of Interest: None disclosed.

Requests for Single Reprints: Reprints are available from the USPSTF
Web site (www.uspreventiveservices.org).

References
1. Cummings SR, Black DM, Thompson DE, Applegate WB, Barrett-Connor
E, Musliner TA, et al. Effect of alendronate on risk of fracture in women with
low bone density but without vertebral fractures: results from the Fracture Inter-
vention Trial. JAMA. 1998;280:2077-82. [PMID: 9875874]
2. Nelson HD, Haney EM, Dana T, Bougatsos C, Chou R. Screening for
osteoporosis: an update for the U.S. Preventive Services Task Force. Ann Intern
Med. 2010;153:99-111. [PMID: 20621892]
3. Nelson HD, Haney E, Dana T, Chou R. Screening for Osteoporosis in Men
and Women: Systematic Evidence Update for the U.S. Preventive Services Task
Force. Evidence Synthesis No. 77. AHRQ Publication No. 10-05145-EF-1.
Rockville, MD: Agency for Healthcare Research and Quality; 2010.
4. Hillier TA, Stone KL, Bauer DC, Rizzo JH, Pedula KL, Cauley JA, et al.
Evaluating the value of repeat bone mineral density measurement and prediction
of fractures in older women: the study of osteoporotic fractures. Arch Intern Med.
2007;167:155-60. [PMID: 17242316]
5. U.S. Department of Health and Human Services. Bone Health and Osteo-
porosis: A Report of the Surgeon General. Rockville, MD: U.S. Department of
Health and Human Services Office of the Surgeon General; 2004.
6. Kanis JA, Oden A, Johnell O, Johansson H, De Laet C, Brown J, et al. The
use of clinical risk factors enhances the performance of BMD in the prediction of
hip and osteoporotic fractures in men and women. Osteoporos Int. 2007;18:
1033-46. [PMID: 17323110]
7. U.S. Preventive Services Task Force. Screening for Osteoporosis in Postmeno-
pausal Women: Recommendations and Rationale. Rockville, MD: Agency for
Healthcare Research and Quality; 2002.
8. Nayak S, Olkin I, Liu H, Grabe M, Gould MK, Allen IE, et al. Meta-
analysis: accuracy of quantitative ultrasound for identifying patients with osteo-
porosis. Ann Intern Med. 2006;144:832-41. [PMID: 16754925]
9. Nelson HD, Fu R, Griffin JC, Nygren P, Smith ME, Humphrey L.
Systematic review: comparative effectiveness of medications to reduce risk
for primary breast cancer. Ann Intern Med. 2009;151:703-15, W-226-35.
[PMID: 19920271]
10. Sawka AM, Papaioannou A, Adachi JD, Gafni A, Hanley DA, Thabane L.
Does alendronate reduce the risk of fracture in men? A meta-analysis incorporat-
ing prior knowledge of anti-fracture efficacy in women. BMC Musculoskelet
Disord. 2005;6:39. [PMID: 16008835]
11. Orwoll ES, Scheele WH, Paul S, Adami S, Syversen U, Diez-Perez A, et al.

Clinical GuidelineScreening for Osteoporosis

www.annals.org 1 March 2011 Annals of Internal Medicine Volume 154 • Number 5 363

Downloaded From: http://annals.org/ on 06/30/2013



The effect of teriparatide [human parathyroid hormone (1-34)] therapy on bone
density in men with osteoporosis. J Bone Miner Res. 2003;18:9-17. [PMID:
12510800]
12. Heckbert SR, Li G, Cummings SR, Smith NL, Psaty BM. Use of alendro-
nate and risk of incident atrial fibrillation in women. Arch Intern Med. 2008;
168:826-31. [PMID: 18443257]
13. Sørensen HT, Christensen S, Mehnert F, Pedersen L, Chapurlat RD,
Cummings SR, et al. Use of bisphosphonates among women and risk of atrial
fibrillation and flutter: population based case-control study. BMJ. 2008;336:
813-6. [PMID: 18334527]
14. National Osteoporosis Foundation. Clinician’s Guide to Prevention and
Treatment of Osteoporosis. Washington, DC: National Osteoporosis Founda-

tion; 2008.
15. Johnell O, Hertzman P. What evidence is there for the prevention and
screening of osteoporosis? Copenhagen: World Health Organization Regional
Office for Europe (Health Evidence Network); 2006. Accessed at www.euro.who
.int/document/e88668.pdf on 7 January 2011.
16. Qaseem A, Snow V, Shekelle P, Hopkins R Jr, Forciea MA, Owens DK;
Clinical Efficacy Assessment Subcommittee of the American College of Physi-
cians. Screening for osteoporosis in men: a clinical practice guideline from the
American College of Physicians. Ann Intern Med. 2008;148:680-4. [PMID:
18458281]
17. American College of Obstetricians and Gynecologists. Osteoporosis. Wash-
ington, DC: American College of Obstetricians and Gynecologists; 2004.

Podcasts
Listen at www.annals.org/podcast 

or at iTunes

Clinical Guideline Screening for Osteoporosis

364 1 March 2011 Annals of Internal Medicine Volume 154 • Number 5 www.annals.org

Downloaded From: http://annals.org/ on 06/30/2013



APPENDIX: U.S. PREVENTIVE SERVICES TASK FORCE

Members of the U.S. Preventive Services Task Force at the
time this recommendation was finalized† are Ned Calonge, MD,
MPH, Chair (The Colorado Trust, Denver, Colorado); Kirsten
Bibbins-Domingo, MD, PhD (University of California, San
Francisco, San Francisco, California); Adelita Gonzales Cantu,
RN, PhD (University of Texas Health Science Center, San An-
tonio, Texas); Susan Curry, PhD (University of Iowa, Iowa City,
Iowa); Allen J. Dietrich, MD (Dartmouth Medical School, Ha-
nover, New Hampshire); Glenn Flores, MD (University of Texas
Southwestern, Dallas, Texas); David Grossman, MD (Group
Health Cooperative, Seattle, Washington); George Isham, MD,
MS (HealthPartners, Minneapolis, Minnesota); Michael L. LeFe-
vre, MD, MSPH (University of Missouri School of Medicine,
Columbia, Missouri); Rosanne M. Leipzig, MD, PhD (Mount

Sinai School of Medicine, New York, New York); Joy Melnikow,
MD, MPH (University of California, Davis, Sacramento, Cali-
fornia); Bernadette Melnyk, PhD, RN (Arizona State University
College of Nursing & Healthcare Innovation, Phoenix, Arizona);
Wanda Nicholson, MD, MPH (University of North Carolina
School of Medicine, Chapel Hill, North Carolina); Carolina
Reyes, MD (University of Southern California, Los Angeles, Cal-
ifornia); J. Sanford Schwartz, MD (University of Pennsylvania
Medical School and the Wharton School, Philadelphia, Pennsyl-
vania); and Timothy Wilt, MD, MPH (University of Minnesota
Department of Medicine and Minneapolis Veteran Affairs Med-
ical Center, Minneapolis, Minnesota).

† For a list of current Task Force members, go to www
.uspreventiveservicestaskforce.org/about.htm#Members.
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CORRECTION: SCREENING FOR OSTEOPOROSIS
On page 359 of the recent recommendation statement by the

U.S. Preventive Services Task Force (1), the second sentence under
the “Screening Intervals” section should read, “Evidence is lacking
about optimal intervals for repeated screening and whether repeated
screening is necessary in a woman with normal BMD [bone mineral
density],” not “Evidence is leading. . .” This has been corrected in the
online version.
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