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Osteoporosis Screening—2 Steps May Be Too Much
for Women Younger Than 65 Years
Margaret L. Gourlay, MD, MPH

The 2018 US Preventive Services Task Force (USPSTF) osteoporosis screening statement1 includes separate B recommendations (moderate certainty of moderate net benefit) for bone
density screening in women
65 years or older and in postmenopausal women younger
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than 65 years who are at increased risk of osteoporosis, as determined by a formal clinical risk assessment tool. The B recommendation for routine
osteoporosis screening in all women 65 years or older has been
an enduring and evidence-based feature of the USPSTF recommendations since 2002. Unfortunately, the B recommendation for a 2-step strategy of risk-factor assessment before
bone-density testing in postmenopausal women younger than
65 years does not match existing evidence. Instead, the evidence for 2-step osteoporosis screening in women younger
than 65 years would be better characterized by an I statement; ie, the evidence is insufficient to determine the
balance between benefits and harms.

The NNS estimates are not available for a 2-step screening
procedure, but they would be higher because the FRAX fracture
risk assessment tool most often proposed for prescreening
performs only modestly better than chance to identify postmenopausal women aged 50 to 64 years with femoral neck
osteoporosis.7 Also, a prescreening step does not ensure selection of a patient population more likely to benefit from treatment.
For example, a 2001 randomized clinical trial demonstrated that
risedronate significantly reduced the risk of hip fracture among
women aged 80 years or older with confirmed osteoporosis, but
not among women aged 70 to 79 years selected primarily based
on risk factors other than low bone mineral density.8
The evidence suggests that osteoporosis treatments can
reduce hip and vertebral fractures in postmenopausal women
with osteoporosis by bone-density criteria, but that routine use
of 2-step osteoporosis screening in postmenopausal women
younger than 65 years would be highly inefficient to identify
those likely to benefit from treatment.

Potential Harms of 2-Step Osteoporosis Screening
Potential Benefits of 2-Step Osteoporosis Screening
The potential benefit of osteoporosis screening is a reduced
rate of fractures, especially hip and vertebral fractures that
cause the greatest mortality and morbidity. The highestquality evidence supporting osteoporosis screening comprises the treatment trials demonstrating reduction of hip
and clinical vertebral fractures in postmenopausal women
selected by age, in whom osteoporosis was identified by
bone-density testing. 2 Based on data from the Fracture
Intervention Trial of bisphosphonate use in postmenopausal
women aged 54 to 81 years with low bone density and without vertebral fracture at baseline,3 the estimated numbers
needed to screen (NNS) to prevent 1 hip fracture over 5 years
are 1667, 1000, and 556 for postmenopausal women aged 55
to 59 years, 60 to 64 years, and 65 to 69 years, respectively.4
The analogous NNS values for vertebral fracture over 5 years
are 625, 435, and 233. 4 The high NNS values in postmenopausal women younger than 65 years reflect welldocumented age trends in population fracture incidence5;
ie, the younger the woman, the lower the 5-year rates of hip
and clinical vertebral fracture in her age group, and the
greater number of women who need to be screened in the
population to find one who will benefit from treatment.
No data are available on the benefit of osteoporosis treatment beginning at age 50 to 59 years and continuing over 3
or 4 decades,6 so early treatment is not an evidence-based
rationale for routine screening before age 65 years.
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The potential harm of a 2-step protocol is that prescreening will
not increase the clinical value of bone-density screening for
patients. If complicated risk tools perform no better than age
alone to identify screening candidates, women younger than
65 years may be subjected to inefficient screening procedures. Multiple observational studies have demonstrated that
age and weight are as strongly associated with osteoporosis and
fracture outcomes as more complicated risk tools.4 Moreover, 4 of the 11 non–bone-density clinical risk factors in the
FRAX tool do not apply to the USPSTF primary care population, which excludes patients with previous low-trauma fracture, secondary causes of osteoporosis (including rheumatoid arthritis), or long-term glucocorticoid use. Considering the
poor fit of some risk tools to the primary care population and
the lack of a clinical trial comparing an age-based protocol to
risk-tool prescreening, a B recommendation for 2-step screening in postmenopausal women younger than 65 years is
unjustified. Indeed, a modeling study9 reported that differences in average effectiveness among osteoporosis screening
strategies (including bone density testing alone or with riskfactor prescreening) for postmenopausal women are likely to
be small, offering a compelling reason for the USPSTF to conduct its own comparative effectiveness analysis.
The opportunity costs of a 2-step screening protocol are high
in the primary care setting where the clinician’s next patient may
be an elderly person with chest pain and abnormal findings on
electrocardiogram. The clinician could spend half of a 15-minute
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clinical visit accessing a risk tool and asking the patient about
unfamiliar risk factors (eg, secondary causes of osteoporosis) to
make 1 decision out of the dozen or more compressed into an
annual physical examination. Sadly, only 26.5% of women aged
65 to 79 years and 12.8% of women aged 80 years or older received osteoporosis screening between 2008 and 2014,10 despite
the fact that the USPSTF and others have recommended routine
osteoporosis screening in women aged 65 years or older for over
15 years. Overly complicated clinical practice guidelines may be
one reason for the low screening rates.
Knowledge of low bone density can cause patients to have
anxiety despite lack of symptoms,11 and the time period of anxiety is extended for those who are tested early. Because they have
lower fractures rates compared with older women, postmenopausal women younger than 65 years are at higher risk of overtreatment leading to potential net harms including gastrointestinal upset, osteonecrosis of the jaw,12 atypical fractures of the
femur,13 and being left with fewer treatment options when hip
fracture risk increases sharply after age 70 years.5
As age increases, the likelihood increases that the benefits of osteoporosis screening will outweigh harms. Thus, identifying an optimal age range to use bone-density testing is an
important but unresolved issue for patients, clinics, and the
general population.

Next Steps
Instead of the B recommendation, an I statement from the
USPSTF would have been more helpful to motivate further

ARTICLE INFORMATION
Author Affiliation: Department of Family Medicine,
University of North Carolina at Chapel Hill.
Corresponding Author: Margaret Gourlay, MD,
MPH, Department of Family Medicine, University of
North Carolina at Chapel Hill, Aycock Bldg, Manning
Dr, CB #7595, Chapel Hill, NC 27599-7595
(margaret_gourlay@med.unc.edu).
Published Online: June 26, 2018.
doi:10.1001/jamainternmed.2018.2776
Conflict of Interest Disclosures: During the
creation of this article, Dr Gourlay was supported by
grant No. R01AG046294 from the National
Institute on Aging for an observational study of
osteoporosis screening in men. No other
disclosures are reported.
Additional Contributions: I thank Russell P. Harris,
MD, MPH, for comments on earlier drafts; Dr Harris
was not compensated.
REFERENCES
1. US Preventive Services Task Force. Screening for
osteoporosis to prevent fractures: US Preventive
Services Task Force recommendation statement
[published June 26, 2018]. JAMA. doi:10.1001/jama
.2018.7498
2. Viswanathan M, Reddy S, Berkman N, et al.
Screening to prevent osteoporotic fractures:
updated evidence report and systematic review for
the US Preventive Services Task Force [published
June 26, 2018]. JAMA. doi:10.1001/jama.2018.6537
3. Cummings SR, Black DM, Thompson DE, et al.
Effect of alendronate on risk of fracture in women

E2

work on the osteoporosis screening protocol for postmenopausal women younger than 65 years. In its next set of recommendations, the USPSTF should use decision modeling
to inform an optimal osteoporosis screening approach.
A decision model would ideally test age ranges and intervals
for bone-density testing across the entire age spectrum
of postmenopausal women, as well as compare riskassessment tools vs age alone to decide which women
younger than 65 years should receive bone-density tests.
Similar modeling should be conducted for men if adequate
data are available. In all osteoporosis screening recommendations, the harms of opportunity costs to patients and
clinicians should be weighed. Given the myriad responsibilities of primary care practices caring for patients with highacuity conditions, implementation of screening programs
that are needlessly complex is burdensome and distracts
from high-value medical care.14
In summar y, existing evidence supports routine
osteoporosis sc reening in women 65 years or older.
For postmenopausal women younger than 65 years,
evidence is inconclusive, and further examination of
osteoporosis screening protocols is necessary. As the
United States spends more dollars to achieve worse health
care outcomes than other industrialized countries, 15 the
worst mistakes we can make are to underuse an effective
screening protocol that has been made unnecessarily
complex, or over use a presc reening step that adds
uncertain value.

with low bone density but without vertebral
fractures: results from the Fracture Intervention
Trial. JAMA. 1998;280(24):2077-2082. doi:10.1001
/jama.280.24.2077
4. 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(2):99-111. doi:10.7326
/0003-4819-153-2-201007200-00262
5. Amin S, Achenbach SJ, Atkinson EJ, Khosla S,
Melton LJ III. Trends in fracture incidence:
a population-based study over 20 years. J Bone
Miner Res. 2014;29(3):581-589. doi:10.1002
/jbmr.2072
6. Gourlay ML, Overman RA, Ensrud KE. Bone
density screening and re-screening in
postmenopausal women and older men. Curr
Osteoporos Rep. 2015;13(6):390-398. doi:10.1007
/s11914-015-0289-5
7. Crandall CJ, Larson J, Gourlay ML, et al.
Osteoporosis screening in postmenopausal women
50 to 64 years old: comparison of US Preventive
Services Task Force strategy and two traditional
strategies in the Women’s Health Initiative. J Bone
Miner Res. 2014;29(7):1661-1666. doi:10.1002
/jbmr.2174
8. McClung MR, Geusens P, Miller PD, et al; Hip
Intervention Program Study Group. Effect of
risedronate on the risk of hip fracture in elderly
women. N Engl J Med. 2001;344(5):333-340.
doi:10.1056/NEJM200102013440503
9. Nayak S, Roberts MS, Greenspan SL.
Cost-effectiveness of different screening strategies
for osteoporosis in postmenopausal women. Ann

Intern Med. 2011;155(11):751-761. doi:10.7326
/0003-4819-155-11-201112060-00007
10. Gillespie CW, Morin PE. Trends and disparities
in osteoporosis screening among women in the
United States, 2008-2014. Am J Med. 2017;130(3):
306-316. doi:10.1016/j.amjmed.2016.10.018
11. Cummings SR Sr. A 55-year-old woman with
osteopenia. JAMA. 2006;296(21):2601-2610.
doi:10.1001/jama.296.21.2601
12. Khan AA, Morrison A, Hanley DA, et al;
International Task Force on Osteonecrosis of the
Jaw. Diagnosis and management of osteonecrosis
of the jaw: a systematic review and international
consensus. J Bone Miner Res. 2015;30(1):3-23.
doi:10.1002/jbmr.2405
13. Gedmintas L, Solomon DH, Kim SC.
Bisphosphonates and risk of subtrochanteric,
femoral shaft, and atypical femur fracture:
a systematic review and meta-analysis. J Bone
Miner Res. 2013;28(8):1729-1737. doi:10.1002
/jbmr.1893
14. Neutze DM, Storz L. Quality Improvement. In:
Daaleman TP, Helton MR, eds. Chronic Illness Care:
Principles and Practice. New York, NY: Springer;
2018:419-431. doi:10.1007/978-3-319-71812-5_35
15. Squires D, Anderson C. U.S. Health Care from a
Global Perspective: Spending, Use of Services,
Prices, and Health in 13 Countries, The
Commonwealth Fund, October 2015.
http://www.commonwealthfund.org/publications
/issue-briefs/2015/oct/us-health-care-from-a
-global-perspective. Accessed May 28, 2018.

JAMA Internal Medicine Published online June 26, 2018 (Reprinted)

© 2018 American Medical Association. All rights reserved.

Downloaded From: by a Universita di Padova User on 07/11/2018

jamainternalmedicine.com

