
UCSF
UC San Francisco Previously Published Works

Title
The Importance of Careful Patient Selection in the Use of Follow-up Bone Mineral Density 
Testing.

Permalink
https://escholarship.org/uc/item/3xd497zj

Journal
JAMA internal medicine, 180(9)

ISSN
2168-6106

Author
Bauer, Douglas C

Publication Date
2020-09-01

DOI
10.1001/jamainternmed.2020.4818
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/3xd497zj
https://escholarship.org
http://www.cdlib.org/


Bone mineral density (BMD) testing of the hip is a remarkably helpful tool to 
assess the risk of osteoporotic fracture in untreated older men and women.  
Multiple studies have demonstrated a strong and clinically important 
relationship between lower hip BMD and higher risk of fracture, and multiple 
clinical practice guidelines recommend BMD screening using duel energy 
absorptiometry (DXA) for all women over 65, and for postmenopausal 
women with one or more strong risk factors for fracture.  Sadly, although in 
the US more than a 1.5 million DXA exams are performed annually in women
>65, the proportion of that population that actually receives a screening DXA
test remains stubbornly low, ranging from 10-35% [1].

On the other hand, it is estimated that between a third and a half of all BMD 
measurements are follow-up exams [2]. Clinicians are often uncertain about 
the optimal repeat testing interval.  For example, when should a healthy 65 
year-old woman with a normal screening DXA (BMD T-score of -1.0) be 
retested?  Or the same woman with an initial BMD T-score of -2.2?  Published
clinical guidelines are inconsistent about the timing and utility of routine 
follow-up BMD measurements, but since Medicare pays for a repeat test 
every other year, many assume that every 2 years is the preferred follow-up 
testing interval.  Proponents of such frequent repeat testing point to the 
known heterogeneity of bone loss after age 65 and the modest ability of 
known risk factors to predict which individuals will lose bone mass quickly 
[3].  Skeptics of more frequent DXA testing point to the lack of clinical trial 
data and relative paucity of high-quality observation studies suggesting 
benefit, correctly stating that costs are increased but there is no evidence 
that more frequent DXA testing leads to fewer fractures [4].

The data published by Crandall et al [ref] in this issue of JAMA Internal 
Medicine address this issue.  The investigators used a well-characterized 
cohort from the Women’s Health Initiative of nearly 12,000 US women >50 
years old.  Over 7,000 women had paired DXA measurements at baseline 
and after 3 years of follow-up at 3 clinical centers.  During an average follow-
up of 12 years, 732 major osteoporotic and 139 hip fractures were 
documented.  Analyzing receiver operator characteristic (ROC) curves, the 
authors report the area under the curve (AUC), which determines the ability 
of a test to correctly discriminate which women will and will not fracture, 
were essentially identical when comparing the utility of a single baseline DXA
to the utility of both baseline and follow-up tests.  For example, the AUC for 
major osteoporotic fractures was 0.61 (95% CI: 0.59 to 0.63) for both 
baseline hip BMD alone and for the combination of baseline plus 3-year 
follow-up testing.  Additional analyses confirmed that once baseline hip BMD 
was known, there was relatively little information gained by assessing rates 
of bone loss over the following 3 years.  According to the authors, these data
suggest that repeating BMD 3 years after a baseline exam did not provide 
clinically meaningful information about the risk of future fractures.   



Although the analyses were rigorous, the Women’s Health Initiative cohort is 
healthier and better educated that the general US population, and the 
overall observed risk of fracture was relatively low (1.9% and 9.9% risk of hip
and major osteoporotic fractures, respectively, over 12 years of follow-up). 
Importantly, sensitivity analyses found that the results were similar among 
women not taking postmenopausal hormone therapy or other bone-active 
medications.  Overall, the results from this study are consistent with similar 
analyses from other large epidemiologic studies. For example, the Study of 
Osteoporotic Fractures found that repeat BMD testing after 8 years of follow-
up did not meaningfully improve fracture prediction compared to baseline 
testing alone [5].  Repeat BMD testing was also found to be unhelpful in the 
Framingham Osteoporosis Study, which included 702 older men and women 
[6].  Thus, the authors appear justified in their conclusion that repeat BMD 
testing 3 years after baseline testing does not significantly improve fracture 
prediction.  

How can these results be applied to clinical practice?  Importantly, rates of 
bone loss are not addressed by current osteoporosis treatment guidelines 
which instead rely upon fracture history and specific BMD or risk thresholds.  
For example, practice guidelines from both the American College of 
Physicians and the National Osteoporosis Foundation recommend 
pharmacologic treatment after hip or vertebral fracture or when BMD T-
scores fall below -2.5 [7,8].  The National Osteoporosis Foundation also 
recommends treatment when 10-year fracture risk estimates (using the 
FRAX score) exceed 3% for hip fracture or 20% for major osteoporotic 
fractures.  With increasing age, most individuals eventually approach those 
treatment thresholds, and those with low baseline BMD are likely to exceed 
those thresholds more quickly than those who have relatively preserved BMD
[9].  Thus, while it is difficult to justify repeat DXA measurements every 2-3 
years in all postmenopausal women, it does make sense to selectively order 
repeat testing when it is likely to influence patient management, such as 
among persons who are close to reaching the BMD T-score threshold of -2.5 
or the 10-year risk thresholds of 3% and 20% for hip and major osteoporotic 
fractures, respectively. Repeat BMD testing is also indicated for those with 
medical conditions or medication use placing them at risk for accelerated 
bone loss.

In summary, clinicians frequently order routine follow-up BMD measurements
every 2-3 years in postmenopausal women.  Most of these tests do not 
improve our ability to predict future fractures but they do burden patients 
and health systems with unnecessary costs and result in overuse of DXA 
testing in some women, while others do not receive recommended initial 
screening.  When DXA results are used to inform when a treatment threshold
is met, population-based studies support a shorter interval between follow-
up exams (every 1-3 years) for those who are close to the treatment 
threshold, and a much longer interval between tests for those with relatively 



preserved BMD (every 5-15 years).  Such an approach will improve our 
ability to optimize the use of follow-up DXA measurements, and perhaps as a
byproduct, allow us to invest additional resources to reduce the large 
number of women over age 65 who have never received a screening DXA 
test.
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