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From APTR & ACPM

creening for Osteoporosis in the Adult U.S. Population
CPM Position Statement on Preventive Practice

ionel S. Lim, MD, MPH, FACPM, Laura J. Hoeksema, MD, Kevin Sherin, MD, MPH, FACPM,
nd the ACPM Prevention Practice Committee

ontext: Osteoporosis is a common and costly disease that is associated with high morbidity and
mortality. There is a lack of direct evidence supporting the benefits of bone mineral density
(BMD) screening on osteoporosis outcomes. However, there is indirect evidence to
support screening for osteoporosis given the availability of medications with good
antifracture efficacy. This paper addresses the position of the American College of
Preventive Medicine (ACPM) on osteoporosis screening.

vidence
cquisition:

The medical literature was reviewed for studies examining the benefits and harms of
osteoporosis screening. An overview is also provided of available modalities for osteoporosis
screening, risk-assessment tools, cost effectiveness, benefits and harms of screening, rationale
for the study, and recommendations from leading health organizations and ACPM. A review
was done of English language articles published prior to September 2008 that were retrieved
via search on PubMed, from references from pertinent review or landmark articles, and from
websites of leading health organizations.

vidence
ynthesis:

There were no randomized controlled trials (RCTs) of osteoporosis screening on fracture
outcomes. However, there was one observational study that demonstrated reduced fracture
incidence among recipients of BMD testing. Dual energy x-ray absorptiometry is currently one
of the most widely accepted and utilized methods for assessing BMD. Other potential tests for
detecting osteoporosis include quantitative ultrasound, quantitative computer tomography,
and biochemical markers of bone turnover. Testing via BMD is a cost-effective method for
detecting osteoporosis in both men and women. Osteoporosis risk–assessment tools such as the
WHO fracture-risk algorithm are useful supplements to BMD assessments as they provide
estimates of absolute fracture risks. They can also be used with or without BMD testing to assist
healthcare providers and patients in making decisions regarding osteoporosis treatments.

onclusions: All adult patients aged �50 years should be evaluated for risk factors for osteoporosis.
Screening with BMD testing for osteoporosis is recommended in women aged �65 years and
in men aged �70 years. Younger postmenopausal women and men aged 50–69 years should
undergo screening if they have at least one major or two minor risk factors for osteoporosis. It
is also recommended that clinicians consider using an osteoporosis risk–assessment tool to
evaluate absolute fracture risk to determine appropriate osteoporosis therapies.
(Am J Prev Med 2009;36(4):366–375) © 2009 American Journal of Preventive Medicine
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ies of ACPM viewpoints on important topics that have
lready been the focus of an evidence review, analysis,
nd recommendations by one or more entities outside
f ACPM. For example, particular subjects for which the
.S. Preventive Services Task Force has developed recom-
endations are typically suitable topics for position state-
ents (www.ahrq.gov/clinic/uspstfix.htm). The purpose

f the position statements is to outline the ACPM’s
erspective on critical preventive medicine issues, in a

imely fashion, in order to exert a positive influence on
olicy, practice, and research dealing with the subject of

he statement. This paper addresses the ACPM position
tatement and rationale for osteoporosis screening,
ncluding a review of the current evidence for osteo-

orosis screening; an overview of available screening

0749-3797/09/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2009.01.013

http://www.ahrq.gov/clinic/uspstfix.htm
mailto:msurricchio@acpm.org


m
e
a
t
g
w
f
w

B

O
b
c
4
o
h
r
2
e
6
h
o
3
p
f
7
e
w
5
t
2
t
a
t
c
m

s
U
o
p
i
o
a
c
w
f
s
5
t
b
w
i
m
n

E

D
o
r
i
t
s
m
a
t
a
e
w
t

f
h
d
t
f
s
c
m

O

A
m
p
o
a
a
m
t
o
n
w
i

p
b
p
D
t

q
t
c
c
b
r
p
a
a
s

A

odalities, risk-assessment tools, cost effectiveness, ben-
fits, and harms of screening; a rationale statement;
nd recommendations from leading health organiza-
ions and ACPM. A review was done of English lan-
uage articles published prior to September 2008 that
ere retrieved via search on PubMed, from references

rom pertinent review or landmark articles, and from
ebsites of leading health organizations.

ackground

steoporosis is a disease characterized by reduced
one mass and increased skeletal fragility, which in-
reases the risk for fractures. In the U.S., an estimated
–6 million women aged �50 years (13%–18%) have
steoporosis, and another 13–17 million (37%–50%)
ave osteopenia (or low bone density) based on femo-
al bone mineral density (BMD) tests.1 Approximately
0% of all osteoporosis cases occur in men. It is
stimated that 1–2 million men aged �50 years (3%–
%) have osteoporosis, and 8–13 million (28%–47%)
ave osteopenia.1 The number of women and men with
steoporosis is expected to increase to 10.5 million and
.3 million, respectively, by 2020 (www.nof.org/advocacy/
revalence/index.htm). Osteoporosis causes 1.5 million
ractures in the U.S. annually, including 300,000 and
00,000 hip and vertebral fractures, respectively.2 The
stimated cost of treating osteoporotic fractures in 2005
as $17 billion, and this cost is expected to increase by
0% by 2025 as the population ages.3 The average mor-
ality rate in the first year following a hip fracture is
4% (www.nof.org/osteoporosis/diseasefacts.htm). Fur-
her, many patients lose their functional independence
fter a hip fracture. Eighty percent of previously ambula-
ory hip fracture survivors require subsequent long-term
are, and only 15% can walk across a room unaided 6
onths after a hip fracture.
Despite the availability of screening tests, osteoporo-

is remains underdiagnosed and undertreated in the
.S.4 Current evidence-based guidelines recommend
steoporosis screening in older women.5 However, the
ercentage of primary care physicians in North Amer-

ca ordering bone densitometry as a screening test for
steoporosis in postmenopausal women is highly vari-
ble, ranging from 38% to 62%.6 In a 2006 survey of
ommunity medical practices, more than 90% of
omen believed that discussion of osteoporosis and

racture prevention was important. Yet only 44% had
uch a discussion with their healthcare provider, and
0% of women aged �65 years had received BMD
esting.7 In addition, after Medicare reimbursement for
one density testing began in 1999, only 23% of eligible
omen received testing between 1999 and 2001.8 Test-

ng decreased with increasing age even after adjust-
ent for race, comorbidity, fracture risk, and socioeco-

omic factors. c

pril 2009
vidence for Osteoporosis Screening

irect evidence of the benefits of BMD screening on
steoporosis outcomes has not been determined. No
andomized controlled studies of osteoporosis screen-
ng on fracture outcome exist. However, one observa-
ional study demonstrated that recipients of bone den-
ity scans had a lower fracture rate.9 This study included
en and women from the Cardiovascular Health Study

ged �65 years who were recruited from four states in
he U.S. The relative risk of hip fracture was 36% lower
mong participants in two states who underwent dual
nergy x-ray absorptiometry (DXA) testing compared
ith those who received usual care in the remaining

wo states.
There is also indirect evidence to support screening

or osteoporosis by assessing BMD. Prospective studies
ave demonstrated that decreased BMD strongly pre-
icts fractures,10,11 and abundant data from RCTs show
he efficacy of osteoporosis treatments in reducing
racture risk.12 Although these studies are not conclu-
ive, they suggest that osteoporosis screening by BMD
an lower fracture risk by increasing the use of treat-
ents for osteoporosis when indicated.

steoporosis Screening Modalities

t present, DXA is the most widely accepted and used
ethod of screening for osteoporosis. It is a clinically

roven method of measuring BMD, is non-invasive, takes
nly 10–15 minutes, and exposes patients to only a small
mount of radiation (less than one tenth of the amount of
chest � ray). A t -score, derived from the DXA measure-
ent, expresses an individual’s BMD (in SDs) compared

o the mean BMD of a “young normal” adult population
f the same gender. A t -score of � –1 is considered
ormal BMD; low bone mass or osteopenia is diagnosed
hen the t -score is between –1 and –2.5; and osteoporosis

s diagnosed with a t -score of � –2.5.
One disadvantage of DXA is that the machines are not

ortable. They also do not provide any information about
one architecture, which can influence fracture risk inde-
endent of BMD. Factors interfering with accuracy of
XA include osteoarthritis, vertebral compression frac-

ures, osteophytes, and vascular calcification.13

Other potential screening tests include calcaneal
uantitative ultrasound (QUS), quantitative computer
omography (QCT) radiography, and the use of bio-
hemical (urine and serum) markers. There is in-
reased interest in osteoporosis screening using QUS
ecause it is portable, does not expose patients to
adiation, and is relatively inexpensive. Sound waves are
assed through the calcaneus, and the speed of sound
nd absorption patterns of various sound wavelengths
re measured, which is known as broadband ultra-
ound attenuation. A meta-analysis of 25 studies

ompared the accuracy of QUS against the reference

Am J Prev Med 2009;36(4) 367
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tandard of a t -score of � –2.5 obtained by DXA, in
dentifying people with osteoporosis.14 At a t -score
hreshold of –2.5, the sensitivity and specificity of QUS
ere 21%–45% and 88%–96%, respectively. Given the
oor sensitivity of QUS for detecting osteoporosis, it
as limited application in evidence-based screening
rograms for osteoporosis.
It is also possible to use QCT to measure BMD. A

enefit of QCT is that it can analyze cortical and
rabecular bone, so it is less influenced by the changes
aused by degenerative disease, which can interfere
ith DXA accuracy. However, it is more expensive than
XA, and QCT exposes patients to a marked increase

n radiation. The use of QCT as a screening tool for
steoporosis has not yet been extensively researched,
nd it has not yet been validated in relation to t -scores
hat predict fracture risk.

Other potential screening tests include serum and
rine tests for markers of bone formation and resorp-
ion. Markers of bone formation include bone-specific
lkaline phosphatase, osteocalcin, and procollagen I
arboxy and N-terminal extension peptides. Markers of
one resorption include urinary levels of pyridinolines
nd deoxypyridinolines, and serum and urine levels of
ype I collagen telopeptides. The level of these markers

ay identify changes in bone remodeling within a rela-
ively short time interval (several days to months) before
hanges in BMD can be detected. These biochemical
arkers of bone turnover are often used in the research

etting but have limited clinical utility. They do not
redict bone mass or reliably estimate fracture risk, but
hey may be helpful in monitoring response to anti-
esorption therapies in patients with osteoporosis.15,16

herefore, they cannot replace BMD testing and are not
seful for population-based screening.17,18

verview of Osteoporosis and Fracture
isk–Assessment Tools

able 1 provides an overview of some risk-assessment
ools available to clinicians for ascertaining osteoporo-
is and fracture risk. An area in which osteoporosis
isk–assessment tools may be useful is for selecting men
t risk for osteoporotic fractures for further diagnostic
valuation with BMD testing.19 –21 Shepherd et al. 19

sed data from the National Health and Nutrition
xamination Survey III to develop a clinical prediction
ule to identify men at risk for osteoporosis and subse-
uent hip fracture who might benefit from DXA to
onfirm the presence of latent osteoporosis. Three
ariables were used to derive a score: age, weight, and
he presence or absence of chronic obstructive pulmo-
ary disease (COPD). A cutoff score of �6 had a
ensitivity of 93% and a specificity of 59% for detecting
steoporosis by DXA. The number of men aged �50

ears who needed to be treated to prevent one hip t

68 American Journal of Preventive Medicine, Volume 36, Num
racture was 279 in a cohort representative of the U.S.
opulation. The study examined only hip and not
ertebral osteoporosis, and it did not include men with
re-existing or new fractures or secondary causes of
steoporosis (e.g., corticosteroid use).
The osteoporosis self-assessment screening tool

OST), based on age and weight (0.2 � [body weight in
g – age in years]), has been developed and validated in
sian and Caucasian women.22–24 It is comparable to
ther developed osteoporosis risk–assessment tools
uch as the osteoporosis risk assessment instrument
ORAI),26 the simple calculated osteoporosis risk esti-
ation score (SCORE),27 and the osteoporosis index of

isk (OSIRIS)28 in identifying osteoporosis in women.
owever, the advantages of the OST are that it is

impler to use and implement in the clinical setting22,30

nd has a slightly better discriminative ability compared
o the ORAI and SCORE among U.S. women.24 The
ensitivity and specificity of the OST (cutoff � 2) in
etecting osteoporosis of the femoral neck (t -score �
2.5) ranged from 88% to 92% and 37% to 52%,
espectively, in women aged �45 years.22,30 The OST
as also been validated for use in men.20,21,25 The
ensitivity and specificity of the OST (cutoff � 2) in
etecting osteoporosis ranged from 82% to 85% and
4% to 74%, respectively.20,25 The performance of the
ST was not adversely affected by race (white or black),

ge, or corticosteroid use.25 The OST has also been
alidated in Asian men with excellent sensitivity and a
igh negative predictive value.21 The simplicity of this
creening tool and its validation in both genders and in
arious races account for its popularity and widespread
se in selecting patients for confirmatory BMD testing.
Fracture risk–assessment tools can be helpful when

MD testing is either unavailable or inaccessible by
ssisting clinicians in deciding on appropriate fracture-
revention therapies. One example is a computer
odel that calculates the 5-year risk of hip fracture for

ostmenopausal women aged 50–79 years based on a
linical risk factor profile (hipcalculator.fhcrc.org).
his model was developed and tested on participants

rom the Women’s Health Initiative (WHI).31 How-
ver, a caveat of this computer modeling program is
hat it has not been tested on an unhealthy popula-
ion of postmenopausal women. The WHO recently
nnounced a fracture-risk algorithm, called the FRAX
ool (www.shef.ac.uk/FRAX). This tool calculates the
0-year absolute risk of hip or major osteoporotic
racture (clinical spine, wrist, hip, or shoulder frac-
ure). It was derived from models of population-based
ohorts (from Europe, North America, Asia, and Aus-
ralia) that integrate clinical risk factors to estimate the
0-year risk of osteoporotic fractures. Advantages of the
RAX tool are its applicability to both men and women
nd that it incorporates femoral neck BMD into the
lgorithm to improve the predictive value of hip frac-

ure risk. The combination of clinical risk factors and

ber 4 www.ajpm-online.net
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Table 1. Overview of risk-assessment tools

Risk-assessment tool Population studied Risk factors

BMD
measurement
required?

Scoring method/
predictive outcome

Sensitivity and specificity
for osteoporosis

Osteoporosis risk estimation score
for men19

U.S. men Age, weight, COPD No Risk score of �6 predictive
of hip osteoporosis

Sensitivity of 93% and specificity
of 59%

OST20–24,25 U.S. women and men Age, weight No 0.2 � (body weight in kg
[–] age in years); cutoff
score �2 predictive of
osteoporosis

Sensitivity of 88%–92% in
women and 82%–85% in
men; specificity of 37%–52%
in women and 64%–74%
in men

ORAI26 Canadian women Age, weight, HRT No Score of �9 predictive of
osteoporosis

Sensitivity of 94.4% and
specificity of 41.4%

SCORE27 U.S. women Age, weight, race,
personal history of
fracture, rheumatoid
arthritis, HRT

No Score of �6 predictive of
osteoporosis

Sensitivity of 93.6% and
specificity of 43.3%

OSIRIS28 European postmenopausal
women

Age, body weight, HRT,
personal history of
fracture

No Score of �1 predictive of
osteoporosis

Sensitivity of 78.5% and
specificity of 51.4%

WHI hip fracture risk calculator
(www.hipcalculator.fhcrc.org)

U.S. postmenopausal
women aged 50–79
years

Age, BMI, health status,
race, physical activity,
smoking, personal
history of fracture,
parental history of
hip fracture,
glucocorticoid
therapy, diabetes
treatment

No Predicts the 5-year
absolute risk of hip
fracture

—

WHO FRAX (www.shef.ac.uk/
FRAX)

Men and women from
Europe, North America,
Asia, Australia

Age, gender, BMI,
smoking, alcohol
intake, glucocorticoid
therapy, secondary
osteoporosis, parental
and personal history
of a fracture, femoral
neck

Optional FRAX algorithms provide
the 10-year risk of hip
and major osteoporotic
fracture (clinical spine,
forearm, hip, or
shoulder)

—

Osteoporosis Society of Canada
and Canadian Association of
Radiologists Working Group29

Adults aged �50 years
(data derived from
European population)

Age, gender, personal
history of fracture,
glucocorticoid
therapy

Yes 10-year absolute risk of
fracture stratified into
low (�10%), moderate
(10%–20%), and high
(�20%)

—

BMD, bone mineral density; BMI, body mass index; COPD, chronic obstructive pulmonary disease; DXA, dual x-ray absorptiometry; FRAX, fracture risk–assessment tool; HRT, hormone
replacement therapy; ORAI, osteoporosis risk–assessment instrument; OSIRIS, osteoporosis index of risk; OST, osteoporosis self-assessment screening tool; SCORE, simple calculated osteoporosis
risk estimation score; WHI, Women’s Health Initiative; WHO, World Health Organization
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MD measurements has been shown to improve sensi-
ivity without sacrificing specificity in predicting frac-
ures. For example, for those aged 50 years, the gradi-
nt of hip fracture risk per SD change in risk score was
.05, 3.68, and 4.23 with the use clinical risk factors,
MD, and the combination of the two, respectively.32

The Osteoporosis Society of Canada and the Cana-
ian Association of Radiologists have also proposed
stimating an individual’s 10-year absolute fracture risk
y incorporating both BMD measurements and clinical
ariables (such as age, gender, fragility fracture history,
nd glucocorticoid use) to help clinicians determine
he need for medical therapy.29 The lowest t -score at
ny centrally determined DXA site (lumbar spine, total
ip, femoral neck, or trochanter) is interpreted to-
ether with the individual’s age and gender to catego-
ize the 10-year absolute fracture risk (combined risk of
ip, spine, forearm, and proximal humerus fractures)

nto low, moderate, or high. The presence of either
ragility fractures after age 40 or systemic glucocorti-
oid therapy for more than 3 months elevates the
racture risk to the next level. However, one limitation
f this approach is that fracture risk was derived from
emoral neck data in a European population using
eference data on women only to derive risks for both
en and women. This tool also does not incorporate

ther potentially useful clinical risk factors that might
urther influence fracture risk.

ost Effectiveness of DXA Screening

tudies suggest that BMD screening of older women
nd men is cost effective.33–35 Markov modeling showed
hat universal bone densitometry combined with alen-
ronate therapy for those diagnosed with osteoporosis
as highly cost effective for women aged �65 years.33

he costs per quality-adjusted life year (QALY) gained
or women aged 65 years and 75 years were $43,000 and
5600, respectively. The screen-and-treat strategy was
ost saving for women aged 85 years and 95 years.
niversal densitometry screening of men aged �80

ears, or men aged �65 years with a prior fracture,
ollowed by bisphosphonate treatment was also cost
ffective.35 The costs per QALY gained were �$50,000
or men aged �65 years with a prior clinical fracture
nd for men aged �80 years without a prior fracture.
ssuming oral bisphosphonate costs of �$500 per year,

he screen-and-treat strategy demonstrated cost effec-
iveness for men aged as young as 70 years without a
rior clinical fracture.
The National Osteoporosis Foundation (NOF), in

heir recently updated economic analysis, employed a
racture incidence–based model to identify the absolute
0-year hip fracture risk for which osteoporosis treatment
ecame cost effective. A Markov-cohort model of annual
.S. aggregate incidence of clinical fractures examined
osts in 2005 U.S. dollars and QALYs. Assumptions in this c

70 American Journal of Preventive Medicine, Volume 36, Num
ost-effectiveness analysis included aggregated treatment
osts of $600/year (drug and nondrug) for 5 years, with
5% fracture reduction by age, gender, and race/ethnic-
ty groups. The absolute 10-year hip fracture probability at
hich treatment cost $60,000 per QALY gained was
omparable across racial and ethnic groups, ranging from
.5% in women aged 50 years to 4.7% in women aged 75
ears. For men, the intervention thresholds for hip frac-
ure were slightly higher, ranging from 2.4% to 4.7%.34

There is some uncertainty regarding the appropriate
requency of BMD screening, because of insufficient
ata, although an interval of 2 years is generally ac-
epted. Biennial BMD screening is covered by Medicare
or individuals at risk for osteoporosis, including
omen aged �50 years, individuals with a family or
ersonal history of broken bones, and individuals who
re small boned, have low body weight, smoke or drink
lot, are white or Asian, or have a low-calcium diet

www.medicare.gov).

enefits and Harms of Osteoporosis Screening
nd Treatment

iven the limited evidence of the direct benefits result-
ng from BMD screening, potential benefits of screen-
ng may be inferred from abundant studies demonstrat-
ng the antifracture efficacy of available osteoporosis
reatments (Table 2). A recent systematic review12

oncluded that there is good evidence supporting the
se of the following therapies in preventing vertebral
nd nonvertebral fracture: bisphosphonates (alendro-
ate, ibandronate, risedronate, and zoledronic acid);
strogen; calcium; and vitamin D.12 In addition, there
as good evidence supporting the use of alendronate,
isedronate, zoledronic acid, estrogen, calcium, and
itamin D in preventing hip fractures. There was also
ood evidence of vertebral fracture–reduction efficacy
ith raloxifene and teriparatide. Although most osteo-
orosis treatment trials were conducted in women,
here are studies that demonstrate antifracture efficacy
n men as well. Risedronate, calcitonin, and teripa-
atide have been shown to decrease the risk of hip,
ertebral, and total fractures, respectively.36

Potential harms associated with osteoporosis screen-
ng and treatment have been previously identified.12,37

hese include anxiety from perceived vulnerability
o fracture when osteoporosis is identified.38 False-
egative results can occur from bone density screening,

eading to missed opportunities for treatment.39,40

tudies are lacking on the harms related to radiation
xposure from repeated DXA scans and harms pertaining
o osteoporosis screening in men. Harms associated with
steoporosis screening may also occur from the adverse
ffects related to treatment of osteopenia or osteoporosis.
he harms of treatment depend on the type of therapy

hosen. High rates of adverse reactions have been re-

ber 4 www.ajpm-online.net
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orted with bisphosphonate use. Twenty-one percent of
lendronate and 25% of risedronate users experience
dverse effects, which led to discontinuation of the med-
cations in at least two thirds of those who experienced
dverse effects.41 The majority of adverse effects are
elated to gastrointestinal problems. Alendronate treat-
ent was associated with higher rates of mild gastrointes-

inal adverse effects in head-to-head comparison with
onbisphosphonate therapies.12 However, pooled clinical

rial data12 showed that apart from etidronate, other
isphosphonates (including alendronate, risedronate,

bandronate, and zoledronate) were not significantly as-
ociated with increased rates of serious gastrointestinal
dverse effects (esophageal ulcerations, perforations, or
leeding episodes) when compared with placebo.
Bisphosphonates have also been associated with adverse
usculoskeletal side effects. Postmarketing reports de-

cribe severe disabling and incapacitating musculoskeletal

able 2. Summary of evidence about drugs and fracture risk

gent

Effect on risk and level of evidence

Vertebral
fracture

Nonvertebral
fracture

Hip
fracture

isphosphonates
Alendronate 2; strong

evidence
2; strong

evidence
2; stron

eviden

Etidronate 2; strong
evidence

↔; fair evidence ↔; stron
eviden

Ibandronate 2; strong
evidence

↔; strong
evidence

Not stud

Pamidronate ↔; weak
evidence

↔; weak
evidence

↔; weak
eviden

Risedronate 2; strong
evidence

2; strong
evidence

2; stron
eviden

Zoledronic acid 2; strong
evidence

2; strong
evidence

2; stron
eviden

alcitonin 2; fair evidence ↔; strong
evidence

Not stud

strogen 2; strong
evidence

2; strong
evidence

2; stron
eviden

eriparatide 2; strong
evidence

2; fair evidence ↔; weak

ERMs
Raloxifene 2; strong

evidence
↔; strong

evidence
↔; stron

eviden
Tamoxifen ↔; strong

evidence
Not studied ↔; stron

eviden

estosterone Not studied Not studied Not stud

alcium and
vitamin D

Modest effecta;
strong evidence

Modest effecta;
strong evidence

Modest
strong

� decreased; ↔ � no effect
Pooled estimate across fracture sites
DA, U.S. Food and Drug Administration; GI, gastrointestinal; SERM
ain that may occur up to 4 years after the treatment f

pril 2009
nitiation with alendronate or risedronate.42 Although
steonecrosis of the jaw (ONJ) was not reported in
isphosphonate trials, there have been case reports of
NJ, the majority of which have occurred in cancer
atients receiving intravenous bisphosphonates.43 Most of

hese cases were found to have occurred after a dental
urgical procedure. However, the risk of ONJ associated
ith oral bisphosphonate treatment of osteoporosis is
elatively low and has been estimated to be between 1 in
0,000 and �1 in 100,000 patient-treatment years, com-
ared with 1 to 10 per 100 patients receiving intravenous
isphosphonates for cancer.44 The optimal duration of
isphosphonate therapy is unknown. However, stud-

es45,46 involving postmenopausal women indicate that
ontinued treatment with alendronate for 10 years main-
ained BMD at the hip and lumbar spine compared to
topping treatment after 5 years without undue risk. In
ddition, long-term treatment may be associated with

Adverse effects FDA approval

Mild upper GI events, esophageal
ulcerations, perforations, and
bleeding events

Prevention or treatment

Mild upper GI events, esophageal
ulcerations, perforations, and
bleeding events

Not FDA-approved for
prevention or
treatment

Esophageal ulcerations,
perforations, and bleeding
events

Prevention or treatment

Mild upper GI events, esophageal
ulcerations, perforations, and
bleeding events

Not FDA-approved for
prevention or
treatment

Esophageal ulcerations,
perforations, and bleeding
events

Prevention or treatment

Muscular and joint pain Prevention

No clinically significant adverse
effects

Treatment

Thromboembolic events;
cerebrovascular accident, stroke,
and breast cancer (when
combined with progestin);
gynecologic problems
(endometrial bleeding); breast
abnormalities (pain, tenderness,
and fibrocytosis)

Prevention

nce No clinically significant adverse
effects

Treatment

Pulmonary embolism,
thromboembolic events

Prevention or treatment

Pulmonary embolism Not FDA-approved for
prevention or
treatment

No clinically significant adverse
effects

Not FDA-approved for
prevention or
treatment

;
nce

No clinically significant adverse
effects

Over the counter

ctive estrogen receptor modulator
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Raloxifene, a selective estrogen receptor modulator
sed in postmenopausal osteoporosis, is associated with
n elevated risk of venous thromboembolism and a
odestly increased risk of mild cardiac events.12

ationale Statement

steoporosis is an important public health issue with
stimated annual direct costs of $17 billion ($US2005),
hich are anticipated to increase. It is a common and
ostly disease that is associated with high morbidity and
ortality. The DXA is a safe screening test that provides

ractitioners with accurate information about BMD

able 3. Recommendations for osteoporosis screening from

.S. Preventive Services Task Force5 ● Women aged �65 ye
● Women age �60 year

body weight and abse

merican Association of Clinical
Endocrinologists47

● All women aged �65
● All adult women who
● Younger postemenop

body weight �127 po

merican College of Obstetricians
and Gynecologists48

● All postmenopausal w
● Postmenopausal women
● All postmenopausal w
● In the absence of new

every 2 years

steoporosis Society of Canada49 ● Postmenopausal wom
● Men aged �50 years

nternational Society for Clinical
Densitometry (www.iscd.org)

● Women aged �65 ye
● Postmenopausal wom
● Women during the m

as low body weight, p
● Men aged �70 years
● Men aged �70 years
● Adults with a fragility
● Adults with a disease
● Adults taking medica
● Anyone being consid
● Anyone being treated
● Anyone not receiving
● Women discontinuin

according to the indi

ational Osteoporosis Foundation
(www.nof.org)

● Women aged �65 ye
● Younger postmenopa

risk factor profile
● Women in the menop

increased fracture ris
medication

● Adults who have a fra
● Adults with a conditio

glucocorticoids, �5 m
● Anyone being consid
● Anyone being treated
● Anyone not receiving
● Consider postmenopa

merican College of Physicians50 ● Clinicians should per
● DXA scans should be
candidates for drug therap
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ith minimal radiation exposure for patients. Given
his knowledge, patients found to have osteoporosis can
e started on treatment and counseled regarding the

mportance of lifestyle changes to reduce their risk of
steoporotic fracture. Screening for osteoporosis in
atients at risk is beneficial because osteoporosis is
asily detectable and highly treatable.

ecommendations of Other Groups

ecommendations for osteoporosis screening from ma-
or professional and healthcare organizations are sum-

arized in Table 3. The U.S. Preventive Services Task

r professional and healthcare organizations

are at increased risk of osteoporotic fractures (e.g., low
f estrogen replacement therapy)

a history of fracture not caused by severe trauma
women with clinical risk factors for fracture including
or a family history of hip or spine fracture

aged �65 years
�65 years who have one or more risk factors for osteoporosis
who have a history of fracture

factors, screening should not occur more frequently than

at least one major or two minor risk factors

ed �65 years with risk factors for fracture
ausal transition with clinical risk factors for fracture, such
racture, or high-risk medication use

clinical risk factors for fracture
ure
ndition associated with low bone mass or bone loss
associated with low bone mass or bone loss
for pharmacologic therapy

onitor treatment effect
apy in whom evidence of bone loss would lead to treatment
ogen should be considered for bone density testing
s listed above

d men aged �70 years, regardless of clinical risk factors
omen and men aged 50–70 years based on their clinical

l transition if there is a specific risk factor associated with
as low body weight, prior low-trauma fracture, or high-risk

after age 50
.g., rheumatoid arthritis) or taking a medication (e.g.,
for �3 months) associated with low bone mass or bone loss

for pharmacologic therapy for osteoporosis
steoporosis, to monitor treatment effect

apy in whom evidence of bone loss would lead to treatment
women discontinuing estrogen for bone density testing

lly assess risk factors for osteoporosis in older men
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ars
s who
nce o

years
have

ausal
unds

omen
aged

omen
risk

en
with

ars
en ag
enop
rior f

with
fract
or co
tions
ered
, to m
ther

g estr
cation

ars an
usal w

ausa
k such

cture
n (e

g/day
ered

for o
ther
usal

iodica
obta
y

ber 4 www.ajpm-online.net

http://www.iscd.org
http://www.nof.org


F
a
a
n
T
f
p
H
w
a
t

g
w
p
f
G
t
r
q

C
a
r
2
a
s
r
w
m
w
o
f
b
t
p
c
s
p

f
o
7
a
h
f
o
C
g
t
i
A
i

R
P

T
t
h
e
a
a
a
n
b
r
a
a
r
w
s
r
c
p
y

H
o
u
p
p
B
a
d

o
s
r
p
t
b
e
T

T

M

V

F
F

S

M
P
P
O

H
E

A

orce (USPSTF) makes no recommendation for or
gainst routine screening in postmenopausal women
ged �60 years or in women aged 60–64 years who do
ot have an increased risk of osteoporotic fractures.
he USPSTF recognizes that screening women eligible

or osteoporosis treatment and at lower risk of osteo-
orosis can identify additional treatment opportunities.
owever, because the number of fractures prevented
ould be small, USPSTF found the balance of benefits
nd harms of screening and treatment to be too close
o make a recommendation.

The American Association of Clinical Endocrinolo-
ists (AACE) recommends screening all adult women
ho have a history of low-trauma fracture and younger
ostmenopausal women with clinical risk factors for
racture.47 The American College of Obstetricians and
ynecologists (ACOG) recommendations are similar to

he AACE, but they propose that in the absence of new
isk factors, screening should not occur more fre-
uently than every 2 years.48

The guidelines from the Osteoporosis Society of
anada state that postmenopausal women and men
ged �50 years with at least one major or two minor
isk factors (Table 4) should undergo screening.49 The
007 International Society for Clinical Densitometry
nd 2008 NOF make recommendations on osteoporo-
is screening in women that are generally similar to the
ecommendations from USPSTF, and to those of AACE
ith respect to BMD testing, but they also make recom-
endations for BMD testing in men (www.iscd.org;
ww.nof.org). The NOF also proposes the calculation
f the 10-year absolute risk of hip or major osteoporotic
racture (clinical spine, wrist, hip, or shoulder fracture)
ased on the FRAX tool (www.shef.ac.uk/FRAX). Os-
eoporosis treatment is recommended in postmeno-
ausal women and men aged �50 years with DXA-
onfirmed osteoporosis at the femoral neck, hip, and
pine. Treatment is also recommended if osteopenia is
resent at the above sites and the 10-year risk for hip

able 4. Risk factors for osteoporosis49

ajor risk factors Minor risk factors

ertebral compression
fracture

ragility fracture after age 40
amily history of
osteoporotic fracture

ystemic glucocorticoid
therapy lasting �3 months
alabsorption syndrome

rimary hyperparathyroidism
ropensity to fall
steopenia apparent on
x-ray film
ypogonadism
arly menopause (before

Rheumatoid arthritis
Past history of

hyperthyroidism
Chronic anticonvulsant

therapy
Low dietary calcium intake
Smoking
Excessive alcohol intake
Excessive caffeine intake
Weight �57 kg
Weight loss �10% of weight

at age 25
Chronic heparin therapy
fage 45)

pril 2009
racture is 3% or more, or the 10-year risk for major
steoporotic fractures is 20% or more. For example, a
0-year-old female smoker who has a BMI of 22 kg/m2

nd a t -score of –2.0 at the femoral neck has a 10-year
ip fracture risk of 4%, making her a suitable candidate

or osteoporosis therapy. BMD testing is generally rec-
mmended every 2 years by the NOF. The American
ollege of Physicians (ACP) recently published their
uidelines for osteoporosis screening in men.50,51 Al-
hough a specific age at which to initiate DXA screen-
ng in men was not specified because of a lack of data,
CP recognized that men aged �70 years were at

ncreased risk of osteoporosis.

ecommendations of the American College of
reventive Medicine

he ACPM agrees with the USPSTF recommendation
o screen all women aged �65 years. Older men also
ave an increased risk of osteoporosis. We therefore
ndorse the recommendations by NOF to screen men
ged �70 years. Even though men experience the equiv-
lent risk of a major osteoporotic fracture at age 75 years
s a woman aged 65 years (assuming no prior fracture and
ormal BMI),52 screening men as young as 70 years has
een shown to be cost effective.35 Screening for osteopo-
osis should be performed with BMD testing by DXA if
vailable, and not more frequently than every 2 years. All
dult patients aged �50 years should be evaluated for
isk factors for osteoporosis. Younger postmenopausal
omen and men aged 50–69 years should undergo

creening if they have at least one major or two minor
isk factors for osteoporosis (Table 4). Secondary
auses of osteoporosis should be considered, with ap-
ropriate diagnostic workup, especially in men and
ounger postmenopausal women with osteoporosis.

Osteoporosis risk–assessment tools such as the WHI
ip Fracture Risk Calculator (www.hipcalculator.fhcrc.

rg) and the FRAX tool (www.shef.ac.uk/FRAX) are
seful supplements to BMD assessments because they
rovide estimates of absolute fracture risk based on
opulation cohort studies. They can also be used, if
MD testing is not readily available or not feasible, to
ssist healthcare providers and patients make treatment
ecisions to reduce the risk of fracture.
We recommend that clinicians consider using an

steoporosis risk–assessment tool that estimates ab-
olute fracture risk. Use of a 10-year absolute fracture
isk–based score has generally been well received by
hysicians in practice and may even be preferred over
-score reporting alone.53 Fracture risk information can
e presented in a more informative manner, making it
asier to understand for both physicians and patients.
his type of presentation may also improve recognition
or appropriate pharmacologic intervention and medica-
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ion adherence. In addition, using the combination of
linical risk factors and BMD measurements can improve
ensitivity and specificity over using either alone.32

The APCM recognizes that osteoporosis screening is
nly one arm of a multifaceted approach toward sec-
ndary and tertiary prevention of osteoporotic frac-
ures. All patients should be provided with recommen-
ations to ensure an adequate intake of calcium (1200
g daily for adults aged �50 years); vitamin D (800–

000 IU for adults aged �50 years); and regular
eight-bearing physical activity. In addition, smoking
nd excessive alcohol consumption should be strongly
iscouraged.

he following members of the ACPM Prevention Practice
ommittee participated in the development of this position

tatement: Ronit B. Abraham-Katz, MD, CIE, FACPM, Ger-
hon H. Bergeisen, MD, MPH, FACPM, Michael T. Compton,
D, MPH, FACPM, V. James Guillory, DO, MPH, FACPM,
ouglas I. Hammer, MD, Elizabeth Kann, MD, MPH, and
obin McFee, DO, MPH, FACPM.
No financial disclosures were reported by the authors of

his paper.
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