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Screening for Osteoporosis
Jane A. Cauley, DrPH

Hip fractures are among the most devastating consequences
of osteoporosis and are associated with substantial loss of
independence, along with an increased risk of admission

to extended care facilities,
morbidity, and mortality.1

Age-adjusted incidence of
hip fracture in the United
States increased among both

men and women from 1986-1995 and steadily declined from
1995-2012.2,3 Hip fracture rates then plateaued at levels
higher than projected for years 2013-2015, translating to an
estimated 3700 additional hip fractures per year.3 Efforts
are needed to understand this higher plateau rate, but overall
declines in bone mineral density (BMD) screening may
have contributed.3

Thus, the updated Recommendation Statement on osteo-
porosis screening from the US Preventive Services Task Force
(USPSTF)4 published in this issue of JAMA and the accompa-
nying supporting Evidence Report5,6 are timely. The 2018
USPSTF statement recommends screening for osteoporosis
with bone measurement testing to prevent osteoporotic frac-
ture in women 65 years and older (B recommendation),4 con-
sistent with the 2011 task force recommendations.7 BMD is a
strong and consistent predictor of fracture. A single measure
of BMD can predict fracture risk over 25 years, with little deg-
radation in this association over time.8

Screening for high-risk patients who may benefit from
therapy is important because prevention of fractures in these
individuals is possible, given the armamentaria of effective
therapies. However, until recently, no studies directly evalu-
ated whether patient outcomes improved after screening.
The Screening for Prevention of Fractures in Older Women
(SCOOP) randomized trial compared usual management vs
screening by the Fracture Risk Assessment Tool (FRAX) and
included 12 483 women aged 70 to 85 years.9 FRAX is an
open-access web-based tool that uses clinical risk factors
with and without femoral neck BMD to estimate 10-year
probability of hip and major osteoporotic (hip, clinical spine,
humerus, or wrist) fractures. Women were referred for BMD

testing if they had a high probability of major osteoporotic
fractures. Treatment was then recommended depending on
the BMD results. The results of the SCOOP trial showed that
screening did not reduce the incidence of all osteoporotic
fractures (the primary outcome) or all clinical fractures but
resulted in a 28% reduction in hip fractures, a prespecified
secondary outcome (hazard ratio, 0.72 [95% CI, 0.59-0.89];
absolute risk reduction, 0.9%). The SCOOP trial also demon-
strated that the approach used was highly cost-effective.10

Thus, despite the absence of a positive effect on the primary
outcome, the results of the SCOOP trial demonstrating a posi-
tive effect of screening on hip fractures have important pub-
lic health implications.

What is different in the 2018 recommendations com-
pared with the 2011 recommendations? In 2011, the USPSTF
endorsed FRAX to identify candidates for screening among
women aged 50 to 64 years.7 Specifically, the 2011 guidelines
recommended BMD testing for women aged 50 to 64 years
whose 10-year predicted risk of major osteoporotic fractures
using FRAX was equivalent to that of a 65-year old white
woman with no other FRAX risk factors (9.3%).

However, Crandall et al11 showed that this USPSTF strat-
egy was modestly better than chance alone and inferior to other
tools in identifying women aged 50 to 64 years who need BMD
testing. Among women with a BMD T score less than −2.5
(osteoporosis), FRAX identified only 33% of these women com-
pared with 74% for the Simple Calculated Osteoporosis Risk
Estimation (SCORE) (6 risk factors: age, weight, race, estro-
gen use, previous fracture, and rheumatoid arthritis) and 79.3%
for the Osteoporosis Self-assessment Tool (OST) (0.2 × [weight
in kilograms − age in years]).11 Another study evaluating the
USPSTF threshold of 9.3% probability of major osteoporotic
fracture reported a sensitivity of 37% and specificity of 74%
for the identification of women with a BMD T score in the os-
teoporotic range.12 Lowering the FRAX threshold to 5.5% or
6.5% substantially improved sensitivity. In the revised 2018
recommendation, the USPSTF recommends screening women
younger than 65 years using a number of formal clinical risk
assessment tools including FRAX, SCORE, and the OST.
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The USPSTF continues to conclude that the current evi-
dence is insufficient (I statement) to assess the balance of
benefits and harms for screening for osteoporosis to prevent
osteoporotic fractures in men. Screening is warranted if the
burden of disease is great, effective screening tests are avail-
able, and efficacious treatments are accessible. BMD screen-
ing in older men meets all 3 criteria. Osteoporosis is com-
mon among older men: 1 in 5 men 50 years and older will
experience an osteoporotic fracture in his lifetime.13 Mortal-
ity after hip fractures is higher among men than among
women.14 Osteoporotic fractures are associated with con-
siderable morbidity and reduced quality of life in men.15

Screening with dual-energy x-ray absorptiometry (DXA)
BMD is an effective means of identifying high-risk individu-
als: the area under the curve (AUC) for DXA BMD in predict-
ing fractures was similar among men (AUC, 0.64-0.85) and
women (AUC, 0.64-0.82).6 The association between total
hip BMD and nonvertebral fractures was stronger for men
than for women (P = .01 for interaction).16 In addition, sev-
eral therapies are approved by the US Food and Drug
Administration for men primarily based on changes in BMD.
However, evidence from the Foundation for the National
Institutes of Health Bone Quality Study Project showed that
hip BMD is a good surrogate of hip fracture outcomes.17

Will screening men with DXA reduce fractures? Given
limited research funding, it does not seem a good investment
to test this in a clinical trial, like the SCOOP trial, when obser-
vational data that may address the question are available. For
instance, in the Cardiovascular Health Study, use of hip BMD
tests to screen for osteoporosis was associated with 36%
fewer incident hip fractures over 6 years compared with
usual care (absolute risk reduction, 4.1%).18 There was no evi-
dence that this association differed in men and women.

BMD screening for men should be targeted to men 70
years and older who have a high probability of fracture. In
the Osteoporotic Fractures in Men (MrOS) study, Diem et al19

showed that using the OST score or FRAX reduced the num-
ber of men referred for BMD testing. The AUC for an OST

score less than 2 for identifying men with a BMD T score of
−2.5 or less was 0.68(sensitivity, 0.83; specificity, 0.36). In a
microsimulation model, Schousboe et al20 demonstrated that
body weight could be used to select men for whom bone den-
sitometry was cost-effective. Specifically, BMD screening was
cost-effective for men aged 55 years and weighing 67 kg, aged
75 years and weighing 101 kg, and aged 80 years and weigh-
ing 108 kg. Thus, targeting older men at high risk of fracture
for BMD screening is a reasonable approach.

The USPSTF noted limited evidence regarding screening
intervals for BMD testing. Of importance, the screening inter-
val depends on both age and the initial BMD result. Among
women 67 years and older, the estimated BMD testing inter-
val was 16.8 years for women with normal BMD, compared with
1.1 years for women with an initial BMD T score of −2.0 to −2.5.21

The screening interval also varied by age. For example, for
women with an initial BMD T score of −1.5 to −1.99, the screen-
ing interval for 10% to develop osteoporosis was 5.6 years in
women aged 67 years but 3.2 years in women aged 85 years.
In men, the BMD screening interval also depended on age and
BMD. In MrOS, the estimated time for 10% of men to develop
osteoporosis was 8.5 years for those with an initial T score of
−1.5 to −1.99 and 2.7 years for those with an initial T score of
−2.0 to 2.49.22 Thus, consideration of age and initial BMD will
inform the screening interval.

Fracture prevention is the ultimate goal, and BMD
screening is an effective, low-cost, noninvasive means of
identifying men and women at high risk of fracture. Yet
major deficiencies remain in BMD screening, even among
women 65 years and older.8 Assessment of clinical risk fac-
tors is also important, because individuals with the combina-
tion of low BMD and an increasing number of risk factors
have the highest incidence of hip fracture.23,24 Screening
must be followed with effective treatment and fall preven-
tion among those at high risk. Future research should iden-
tify ways of improving BMD screening rates and to improve
identification of young women (50-64 years) and older men
who would benefit from BMD screening.

ARTICLE INFORMATION

Author Affiliation: Department of Epidemiology,
University of Pittsburgh, Pittsburgh, Pennsylvania.

Corresponding Author: Jane A. Cauley, DrPH,
Department of Epidemiology, University of
Pittsburgh, 130 Desoto St, Crabtree A510,
Pittsburgh, PA 15261 (jcauley@edc.pitt.edu).

Conflict of Interest Disclosures: The author has
completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest and
none were reported.

REFERENCES

1. Cauley JA. Public health impact of osteoporosis.
J Gerontol A Biol Sci Med Sci. 2013;68(10):1243-1251.
doi:10.1093/gerona/glt093

2. Brauer CA, Coca-Perraillon M, Cutler DM, Rosen
AB. Incidence and mortality of hip fractures in the
United States. JAMA. 2009;302(14):1573-1579.
doi:10.1001/jama.2009.1462

3. Michael Lewiecki E, Wright NC, Curtis JR, et al.
Hip fracture trends in the United States, 2002 to
2015. Osteoporos Int. 2018;29(3):717-722.
doi:10.1007/s00198-017-4345-0

4. US Preventive Services Task Force. Screening for
osteoporosis: US Preventive Services Task Force
recommendation statement [published June 26,
2018]. JAMA. doi:10.1001/jama.2018.7498

5. 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

6. Viswanathan M, Reddy S, Berkman N, et al.
Screening to Prevent Osteoporotic Fractures:
An Evidence Review for the US Preventive Services
Task Force: Evidence Synthesis No 162. Rockville, MD:
Agency for Healthcare Research and Quality; 2017.
AHRQ publication 15-05226-EF-1.

7. U.S. Preventive Services Task Force. Screening
for osteoporosis: U.S. preventive services task force
recommendation statement. Ann Intern Med. 2011;

154(5):356-364. doi:10.7326/0003-4819-154
-5-201103010-00307

8. Black DM, Cauley JA, Wagman R, et al.
The ability of a single BMD and fracture history
assessment to predict fracture over 25 years in
postmenopausal women: the Study of
Osteoporotic Fractures. J Bone Miner Res. 2018;33
(3):389-395. doi:10.1002/jbmr.3194

9. Shepstone L, Lenaghan E, Cooper C, et al;
SCOOP Study Team. Screening in the community
to reduce fractures in older women (SCOOP):
a randomised controlled trial. Lancet.
2018;391(10122):741-747. doi:10.1016/S0140-6736
(17)32640-5

10. Turner DA, Khioe RFS, Shepstone L, et al;
SCOOP Study Team. The cost-effectiveness of
screening in the community to reduce osteoporotic
fractures in older women in the UK: economic
evaluation of the SCOOP study. J Bone Miner Res.
2018;33(5):845-851. doi:10.1002/jbmr.3381

11. Crandall CJ, Larson J, Gourlay ML, et al.
Osteoporosis screening in postmenopausal women

Opinion Editorial

2484 JAMA June 26, 2018 Volume 319, Number 24 (Reprinted) jama.com

© 2018 American Medical Association. All rights reserved.

Downloaded From:  by Kevin Rosteing on 07/17/2018

mailto:jcauley@edc.pitt.edu
https://dx.doi.org/10.1093/gerona/glt093
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2009.1462&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.5722
https://dx.doi.org/10.1007/s00198-017-4345-0
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2018.7498&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.5722
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2018.6537&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.5722
https://dx.doi.org/10.7326/0003-4819-154-5-201103010-00307
https://dx.doi.org/10.7326/0003-4819-154-5-201103010-00307
https://dx.doi.org/10.1002/jbmr.3194
https://dx.doi.org/10.1016/S0140-6736(17)32640-5
https://dx.doi.org/10.1016/S0140-6736(17)32640-5
https://dx.doi.org/10.1002/jbmr.3381
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.5722


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

12. Bansal S, Pecina JL, Merry SP, et al. US
Preventative Services Task Force FRAX threshold
has a low sensitivity to detect osteoporosis in
women ages 50-64 years. Osteoporos Int. 2015;26
(4):1429-1433. doi:10.1007/s00198-015-3026-0

13. Khosla S. Update in male osteoporosis. J Clin
Endocrinol Metab. 2010;95(1):3-10. doi:10.1210/jc
.2009-1740

14. Haentjens P, Magaziner J, Colón-Emeric CS,
et al. Meta-analysis: excess mortality after hip
fracture among older women and men. Ann Intern
Med. 2010;152(6):380-390. doi:10.7326/0003-
4819-152-6-201003160-00008

15. Papadimitriou N, Tsilidis KK, Orfanos P, et al.
Burden of hip fracture using disability-adjusted
life-years: a pooled analysis of prospective cohorts
in the CHANCES consortium. Lancet Public Health.
2017;2(5):e239-e246. doi:10.1016/S2468-2667(17)
30046-4

16. Cummings SR, Cawthon PM, Ensrud KE, Cauley
JA, Fink HA, Orwoll ES; Osteoporotic Fractures in

Men (MrOS) Research Groups; Study of
Osteoporotic Fractures Research Groups. BMD and
risk of hip and nonvertebral fractures in older men:
a prospective study and comparison with older
women. J Bone Miner Res. 2006;21(10):1550-1556.
doi:10.1359/jbmr.060708

17. Black D, Eastell R, Bauer D, et al. Change in BMD
over 12 to 24 months is strongly associated with
fracture reductions in randomized trials:
a study-level meta-regression using the FNIH Bone
Quality Study Project database. J Bone Miner Res.
2017;32(suppl 1):S400.

18. Kern LM, Powe NR, Levine MA, et al.
Association between screening for osteoporosis
and the incidence of hip fracture. Ann Intern Med.
2005;142(3):173-181. doi:10.7326/0003-4819-142
-3-200502010-00007

19. Diem SJ, Peters KW, Gourlay ML, et al;
Osteoporotic Fractures in Men Research Group.
Screening for osteoporosis in older men: operating
characteristics of proposed strategies for selecting
men for BMD testing. J Gen Intern Med. 2017;32(11):
1235-1241. doi:10.1007/s11606-017-4153-4

20. Schousboe JT, Gourlay M, Fink HA, et al;
Osteoporotic Fractures in Men (MrOS) and Study of
Osteoporotic Fractures (SOF) Research Groups.

Cost-effectiveness of bone densitometry among
Caucasian women and men without a prior fracture
according to age and body weight. Osteoporos Int.
2013;24(1):163-177. doi:10.1007/s00198-012-1936-7

21. Gourlay ML, Fine JP, Preisser JS, et al; Study of
Osteoporotic Fractures Research Group.
Bone-density testing interval and transition to
osteoporosis in older women. N Engl J Med. 2012;
366(3):225-233. doi:10.1056/NEJMoa1107142

22. Gourlay ML, Overman RA, Fine JP, et al;
Osteoporotic Fractures in Men (MrOS) Research
Group. Time to osteoporosis and major fracture in
older men: the MrOS study. Am J Prev Med. 2016;
50(6):727-736. doi:10.1016/j.amepre.2015.11.015

23. Cauley JA, Cawthon PM, Peters KE, et al;
Osteoporotic Fractures in Men (MrOS) Study
Research Group. Risk factors for hip fracture in
older men: the Osteoporotic Fractures in Men
Study (MrOS). J Bone Miner Res. 2016;31(10):1810-
1819. doi:10.1002/jbmr.2836

24. Cummings SR, Nevitt MC, Browner WS, et al;
Study of Osteoporotic Fractures Research Group.
Risk factors for hip fracture in white women. N Engl
J Med. 1995;332(12):767-773. doi:10.1056
/NEJM199503233321202

Editorial Opinion

jama.com (Reprinted) JAMA June 26, 2018 Volume 319, Number 24 2485

© 2018 American Medical Association. All rights reserved.

Downloaded From:  by Kevin Rosteing on 07/17/2018

https://dx.doi.org/10.1002/jbmr.2174
https://dx.doi.org/10.1007/s00198-015-3026-0
https://dx.doi.org/10.1210/jc.2009-1740
https://dx.doi.org/10.1210/jc.2009-1740
https://dx.doi.org/10.7326/0003-4819-152-6-201003160-00008
https://dx.doi.org/10.7326/0003-4819-152-6-201003160-00008
https://dx.doi.org/10.1016/S2468-2667(17)30046-4
https://dx.doi.org/10.1016/S2468-2667(17)30046-4
https://dx.doi.org/10.1359/jbmr.060708
https://dx.doi.org/10.7326/0003-4819-142-3-200502010-00007
https://dx.doi.org/10.7326/0003-4819-142-3-200502010-00007
https://dx.doi.org/10.1007/s11606-017-4153-4
https://dx.doi.org/10.1007/s00198-012-1936-7
https://dx.doi.org/10.1056/NEJMoa1107142
https://dx.doi.org/10.1016/j.amepre.2015.11.015
https://dx.doi.org/10.1002/jbmr.2836
https://dx.doi.org/10.1056/NEJM199503233321202
https://dx.doi.org/10.1056/NEJM199503233321202
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.5722

