
Burden of disease: Initial and secondary fractures
Osteoporosis is a bone disease that develops 
when bone mineral density (BMD) and bone mass 
decrease, which can lead to decreased bone 
strength.1 Clinical features of postmenopausal 
osteoporosis include low BMD and deterioration 
of bone structure, which cause bone fragility and 
increased fracture risk.2 Because osteoporosis 
is an asymptomatic disease, patients often are 
undiagnosed until they experience a fracture, 
which may lead to hospitalization.3,4 In fact, 
between 2000 and 2011, there were 4.9 million 
hospitalizations for osteoporosis-related fractures 
in women ages 55 and older at a cost of $5.1 
billion per year.5 As a result, screening, diagnosis, 
and treatment for osteoporosis are crucial. 

Osteoporosis is a disease that affects both men 
and women.1 One in two women and up to one in 
four men over the age of 50 will have a fracture 
related to osteoporosis in their remaining 
lifetime.2,6 However, the risk of fractures can be 
reduced.5,7 Bone loss occurs silently and 
progressively, often making a first fragility fracture 
the first sign of osteoporosis.4,8 With primary 
prevention, the risk of initial fracture in people with 
osteoporosis who are at a high risk for osteoporosis-
related fracture can be reduced. High-risk patients 
can be identified through risk factors, BMD testing, 
and fracture risk assessment tools.5 The most 
common BMD test is a dual-energy X-ray 
absorptiometry (DXA), which is generally used for 
screening and diagnosis of osteoporosis.1 The 
Fracture Risk Assessment Tool (FRAX™*), which 
combines BMD and other clinical risk factors to 
calculate an individual’s probability of fracture over 
10 years, can also be used to predict fracture risk 

and indicate need for pharmacologic therapy for 
osteoporosis.7 

An initial fracture is associated with an 86% 
increased risk of a subsequent fracture.9,10 
Therefore, secondary prevention of further 
osteoporosis-related fractures through diagnosis 
and treatment among postmenopausal women is 
important.11 In addition to proper nutrition, lifestyle 
changes, exercise, and fall prevention, there are 
medications to treat osteoporosis.1

However, despite a range of treatment options and 
guidelines, rates of osteoporosis testing, diagnosis, 
and treatment among postmenopausal women 
are low.12-15 For example, less than half of female 
patients between the ages of 67 and 85 received a 
BMD test or drug prescription to treat osteoporosis 
within 6 months of fractures, as reported per 
Medicare Quality Measures.16,† Clearly, there are 
gaps in care in patients with osteoporosis at a high 
risk for fracture in both primary and secondary 
prevention of osteoporotic fractures, which may 
be increasing plans’ exposure to the high cost of 
fractures.12-17

In patients with osteoporosis at a high risk  
of fracture: Primary and secondary prevention 
of osteoporosis-related fractures
Osteoporosis-related fracture rates are on the 
rise.17 A retrospective analysis of the Optum 
Research Database from January 1, 2017 to 
May 31, 2017 in US commercial and Medicare 
plan members found that fracture rates among 
women ≥ 65 years of age declined from 2007 to 
2013 and then plateaued until 2016.17 However, 
beginning in 2016, fracture rates increased across 
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various fracture sites, including spine and multiple-
site fractures (Figure A).17 

Increased age- and sex-adjusted US 
fracture rates support the global call 
to action to increase screening and 
treatment of osteoporosis in older adults.17

FIGURE A.  Total fracture in women ≥ 65 years of age17,*,†

* Includes fractures of the ankle, carpal/wrist, hip, femur, pelvis, radius/
ulna, shoulder, spine, tibia/fibia, or multiple sites.

† Fracture rates may increase across other fracture sites, based on age-
adjusted fracture rates by fracture sites.

In patients with osteoporosis at a high risk for 
fracture, both new and subsequent fractures 
are costly over time14,15

As the U.S. population continues to age and grow, 
the annual number of fractures among women ≥ 65 
years of age is expected to increase. A microsimulation 
forecasting model projected that the incidence of 
osteoporosis-related fractures among US women ≥ 65 
years of age would increase 68% from 2018 to 2040 
(Table A).14 However, if case finding and treatment 
rates increase, the projected number of fractures and 
costs would decrease (Table B).14 

TABLE A: Projected number of fractures and related costs 
among women ≥ 65 years14,‡ 

2018 2040

Annual number  
of fractures

1.9 million 3.2 million

Total direct 
costs§ $48.8 billion $81.5 billion

‡ Estimates based on microsimulation forecasting model to project 
annual incidence and costs of osteoporosis-related fractures.

§ Direct costs following a fracture were based on a claims analysis, 
differed by category (ie, inpatient, outpatient, emergency department, 
long-term care, pharmacy costs following a fracture, and other), and 
differed for individuals experiencing a single fracture within a year vs 
those with a subsequent fracture.

TABLE B: Projected differences in fractures and costs among 
women ≥ 65 years in 2018-2025 based on case finding and 
treatment rates14

Case finding and 
treatment rates

Number of 
fractures Cost

11.3% case finding, 9% 
treatment (status quo)**

17,437,985 $514.4 billion

31.3% case finding,  
17.8% treatment†† 

16,792,424 $504.7 billion

31.3% case finding,  
26.6% treatment‡‡ 16,472,304 $501.1 billion

**Case finding rate as of 2011. Treatment rate was current as of 2017.
†† Assumes that among all women newly scanned with increased case 

finding, 44% subsequently received treatment.
‡‡ In scenarios with increased case finding and treatment, the proportion of 

those receiving treatment following a scan was increased from 44% to 88%.

These projections assume that patients would be 
treated with available branded or generic products.14 
Treatment effectiveness of included drugs was based 
on a meta-analysis of clinical trials and adjusted for 
adherence during each 1-year period.14

Osteoporosis-related fractures require considerable 
healthcare resource utilization.15 An analysis of 
administrative medical claims data from a Medicare 
Limited Data Set for a Medicare Fee-for-Service (FFS) 
population in 2015 found that the incremental annual 
direct medical cost in the 12-month period beginning 
with the new osteoporosis-related fracture (defined 
as those fractures that were newly diagnosed and 
not associated with a high-trauma event) was 
more than $21,800 than the costs incurred in the 
12-month period prior to the fracture for the same 
beneficiaries.15 This figure includes amounts paid by 
Medicare and beneficiary cost sharing.15 Similarly, the 
estimated risk-adjusted incremental medical cost to 
Medicare of a subsequent fracture over the 180-day 
period following a new osteoporosis-related fracture 
was more than $20,700 (95% confidence interval: 
$19,900 to $21,800).15,§§

In the same analysis, patients with new fractures 
had higher average allowed per patient per month 
(PPPM) medical costs in the year before the new 
osteoporosis-related event compared with the 2015 
average allowed per member per month (PMPM) 
for Medicare FFS patients ($1,767 compared with 
$1,216, after adjusting for differences in sex and age 
and trending to 2015 using Medicare cost trends).15
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§§ Regression models were used to quantify the incremental cost of subsequent fractures by comparing costs in the 180-day period following a subsequent fracture 
for beneficiaries who have subsequent fracture to a similar 180-day period for beneficiaries without a subsequent fracture. The model analysis was based on 
historical practice patterns and treatments that may change over time, and experience may vary from the estimates in these results for many reasons.15
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Costs for fracture patients continued to remain 
increased.15 Average allowed costs for fracture 
patients after the osteoporosis-related fracture 
remained higher compared to the year prior to the 
fracture: $2,083 per month in months 3 through 11 
compared with $1,767 per month, after the year-by-
year adjustment in cost data (Table C).15

TABLE C: Average allowed costs for fracture patients  
following osteoporosis-related fracture remained higher, 
compared to year prior15

Patient with new 
subsequent fracture

Average allowed PPPM 
the year before new 
fracture

$1,767 

Average allowed PPPM 
the year after new 
fracture (months 3-11)

$2,083 per month

Average Medicare 
beneficiary

Average allowed PMPM 
(2015)

$1,216

Even five years after a fracture, patients still have 
higher healthcare costs compared with patients 
without fractures.18 A separate analysis of claims data 
from the MarketScan® Commercial and Medicare 
databases that included women ≥ 50 years of age 
with incident osteoporosis-related fracture from 
2008 to 2016 found that hip, vertebral, and nonhip 
nonvertebral (NHNV) fracture (excluding fractures of 
the skull, toes, and fingers) patients had higher mean 
total all-cause healthcare costs* across all 5 years 
after fracture in both commercial and Medicare 
populations (Figure B) when compared with 
demographically matched fracture-free patients.18

Costs for hip and vertebral fractures were each 
greater than costs for NHNV fractures.18 While the 
mix of fracture patients was evenly distributed 
across the Medicare population (hip: N=44,008; 
vertebral: N=43,175; NHNV: N=47,082), NHNV 
fractures were more common than hip and vertebral 
fractures among the commercial population (hip: 
N=5,329; vertebral: N=16,550; NHNV: N=70,046).18

In years 2 through 5 post osteoporosis-related 
fracture, vertebral fracture direct costs among 
patients ≥ 50 years of age were comprised of 
inpatient, outpatient, pharmacy, and ER-related 
costs.18

Gaps in testing, screening, and treatment
Once a patient is diagnosed with osteoporosis, 
their risk of fracture can be reduced with lifestyle 
modification and FDA-approved osteoporosis 
treatments.1,7,13

Additionally, DXA testing and diagnosis of 
osteoporosis declined between 2009 and 
2014 among women who were Medicare FFS 
beneficiaries aged 65 and older.19 In 2014, the rate 
of DXA testing in this population was 11.3%, which 
may be in part due to a declining reimbursement 
rate.19 Between 2006 and 2015, Medicare 
reimbursement for office-based scans dropped 
70%, from $139 in 2006 to $42 in 2015.19 As a 
possible result, some DXA facilities closed, which 
may have potentially led to decreased patient 
access to diagnostic services.19,20

While important in primary prevention of 
osteoporosis-related fractures in patients with 
osteoporosis at a high risk for fracture, screening, 
diagnosis, and osteoporosis treatment are 
crucial for secondary prevention of osteoporosis-
related fractures.1,5,11 Following initial fracture, 
postmenopausal women are 5 times more likely 
to suffer another fracture within the first year, 
which is a risk that remains elevated over time.21,† 

* All-cause healthcare costs included total payment (by both patient and payer) on direct costs from inpatient admissions, ER visits, outpatient 
services and visits (such as outpatient office visits, SNF services, and other outpatient services), and outpatient pharmacy claims.18

†Data represent a population-based study of 4,140 postmenopausal women aged 50-80 years.21
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FIGURE B. All-cause unadjusted direct healthcare costs during post-index (initial osteoporosis-related fracture) periods by 
fracture type, fracture patients versus fracture-free patients18,*,†

Medicare population (age ≥ 65 years)Commercial population (age 50-64 years)
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* Each model adjusted for age, geographic region, insurance plan type, baseline total healthcare costs, baseline comorbid conditions, and baseline 
medication utilization.18

† Direct healthcare costs were taken from MarketScan® Commercial claims data or MarketScan® Medicare Advantage claims data. All-cause 
healthcare costs included total payment (by both patient and payer) on direct costs from inpatient admissions, ER visits, outpatient services and 
visits (such as outpatient office visits, SNF services, and other outpatient services), and outpatient pharmacy claims.18 

‡ All costs were adjusted for inflation using the medical care component of the Consumer Price Index as provided by US Bureau of Labor Statistics 
and standardized to 2018 US dollars.18
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An initial osteoporosis-related  
fracture is associated with an  
86% increased risk of a  
subsequent fracture.9,10

Various organizations have recognized the 
importance of osteoporosis testing and 
treatment.16,22 Both HEDIS and Medicare Part C 
STAR Ratings include a measure to rate quality 
of osteoporosis care: “Osteoporosis Management 
in Women Who Had a Fracture.”16,22 2020 STAR 
Rating reflects low testing and treatment rates,  
as only 48% of patients received testing or 
treatment within 6 months of fracture.16,22

The average 2020 Medicare STAR rating for the 
“Osteoporosis Management in Women Who Had 
a Fracture” Part C measure was 3.1/5 stars, which 
indicates that 52% of female patients ages 67 to 
85 did not receive a BMD test or prescription for 
a drug to treat osteoporosis within 6 months of 
a fracture.16 Plans included in the Part C ratings 
include 1876 Cost Employer/Union Only Direct 
Contract Local Coordinated Care Plans, Employer/
Union Only Direct Contract Private Fee-for-
Service, Local Coordinated Care Plan, Medical 
Savings Account, Private Fee-for-Service, Regional 
Coordinated Care Plan, Religious Fraternal 
Benefit Private Fee-for-Service, and Religious 
Fraternal Benefit Local Coordinated Care Plan.16 
This measure has been one of the lowest ranking 
Medicare Part C quality measures at health plans 
over the last 4 years (2017-2020).23

A call for diagnosis of osteoporosis
The low rates of osteoporosis diagnosis and 
treatment, particularly following a fracture, 
highlight the need for improved care coordination 
as patients transition from inpatient to ambulatory 
care.11 Leading organizations call for screening, 
diagnosis, and treatment of patients with 
osteoporosis at a high risk for fracture.11

The American Society for Bone and Mineral 
Research has called for improved care coordination 
for people ≥ 65 years with a hip or vertebral 
fracture and for insurers to cover the most 
effective services for improving the diagnosis 
and treatment of those at the highest risk for 
osteoporosis and fractures.11,24 The American 
Association of Clinical Endocrinologists (AACE)/
American College of Endocrinology (ACE) and the 
National Osteoporosis Foundation (NOF) call for 
osteoporosis and fracture prevention.7,25

The 2020 AACE/ACE Clinical Practice Guidelines 
for the Diagnosis and Treatment of Postmenopausal 
Osteoporosis recommend that all postmenopausal 
women aged ≥ 50 years undergo clinical assessment 
for osteoporosis and fracture risk, including a 
detailed history, physical examination, and clinical 
fracture risk assessment with FRAX™ or other 
fracture risk assessment tool.7 

BMD testing is a key element in diagnosing 
osteoporosis and monitoring therapy in people 
with osteoporosis at a high risk for fracture.7 The 
gold standard for measuring BMD is dual-energy 
X-ray absorptiometry (DXA).7 The AACE/ACE 
2020 Guidelines recommend BMD testing for the 
following women7:

•  Women ≥ 65 years

•  Younger postmenopausal women at increased 
risk for bone loss and fracture, based on analysis 
of fracture risk

For patients on treatment or with a 
baseline evaluation near a fracture 
intervention threshold, BMD testing  
every 1 to 2 years is often appropriate.7

BMD results should be combined with other clinical 
risk factors for fractures for accurate assessment 
of fracture risk and to guide treatment decisions.7,26 
This can be accomplished using FRAX™, as it 
combines BMD and other clinical risk factors, 
enabling it to predict fracture risk better than 
clinical risk factors or BMD alone.7,26 Other risk 
assessment tools beside DXA should be available 
to providers as well.7,26

The Best Practice Framework from the Capture the 
Fracture campaign addresses secondary fracture 
prevention and benchmarks fracture liaison services 
based on various measures including patient 
evaluation, post-fracture assessment timing, and 
identification and secondary fracture prevention 
for previously unrecognized vertebral fractures.27 
Electronic health record databases can be used to 
identify patients following an osteoporosis-related 
fracture.28,29
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Treatment is supported by guideline 
recommendations
In order to treat osteoporosis and reduce the 
risk of future fractures, guidelines recommend 
pharmacological treatment in several patient types.7

The AACE/ACE 2020 Guidelines strongly  
recommend pharmacologic therapy for  
patients with7:

•   Osteopenia or low bone mass and a history  
of fragility fracture of the hip or spine

•  A T-score, which describes bone mineral 
density, of -2.5 or lower in the spine,  
femoral neck, total hip, or 1/3 radius 

•  A T-score between -1.0 and -2.5 if the FRAX™  
10-year probability for major osteoporosis-
related fracture is ≥ 20% or the  
10-year probability of hip fracture is ≥ 3% in  
the U.S. or above the country-specific  
threshold in other countries or regions

The NOF recommends initiation of pharmacologic 
treatment in25: 

•  Those with hip or vertebral (clinical or 
asymptomatic) fractures

•  Those with T-scores ≤ −2.5 at the femoral neck, 
total hip, or lumbar spine by DXA

•  Postmenopausal women and men age 50 and 
older with low bone mass (T-score between 
−1.0 and −2.5, osteopenia) at the femoral neck, 
total hip, or lumbar spine by DXA and a 10-year 
hip fracture probability ≥ 3% or a 10-year major 
osteoporosis-related fracture probability ≥ 20% 
based on the USA-adapted WHO absolute 
fracture risk model (FRAX™) 

Help protect members with osteoporosis at a 
high risk for fracture 

Providers need to be fully empowered to identify 
patients with osteoporosis. First, access and 
reimbursement for DXA should be increased to 
help prevent fractures. If DXA were reimbursed at 
the rate it is in the hospital setting, DXA utilization 
was estimated to be increased to 31.3% of patients, 
which would double treatment to 26.6% of women 
ages 65 years and older.14 Even with spending 

on DXA testing, cumulative projected savings to 
Medicare from 2018 to 2040 could lead to a cost 
savings of $41.9 billion.14 

Second, access to treatment is needed, and access 
should not be uniform across all patients. 

The AACE/ACE 2020 Guidelines state 
that physicians should individualize 
treatment decisions based on patient 
preferences and circumstances and 
level of fracture risk.7,11 Some patients 
who are at very high fracture risk may 
require more aggressive treatment to 
achieve an acceptable level of fracture risk.7,11 

Therefore, utilization management should allow 
for guideline-recommended therapy and risk 
stratification.

In order to reduce fracture risk and lower total 
healthcare costs, it is important to ensure persistent 
use of osteoporosis medication.30,* 

There are several potential implications of 
restricting access for patients within the FDA-
approved indication. Clinically appropriate patients 
may be denied or delayed access despite low 
treatment and diagnosis rates in postmenopausal 
osteoporosis, which may lead to increased fracture 
rates.16,22 Lower quality ratings are associated with 
lower treatment rates.16,22

* Data based on female Medicare beneficiaries diagnosed with osteoporosis and initiated on osteoporosis medication January 1, 2009, through June 30, 2011.30
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Summary 
Osteoporosis is an asymptomatic disease that can remain undiagnosed until patient fracture 
occurs, which may lead to hospitalization.3,4 Despite a range of treatment options and guideline 
recommendations, rates of testing, diagnosis and treatment among postmenopausal women are 
low.12-15 There is a clear burden of osteoporosis on payers with the number of osteoporosis-related 
fractures increasing in the U.S., increasing costs and health resource utilization.14,15

For patients with osteoporosis at a high risk for fracture, screening, DXA testing, diagnosis, and 
osteoporosis treatment are essential for both primary and secondary prevention of osteoporosis-
related fracture.5,11 Various organizations recognize the importance of osteoporosis testing 
and treatment, and clinical guidelines call for specific measures to be taken with patients with 
osteoporosis at a high risk for fracture.7,11 Access and reimbursement for DXA testing should 
be increased to help prevent fractures.7,14 Appropriate treatments should be made available to 
eligible members, allowing physicians to take individual patient needs into account, including the 
degree of fracture and fracture risk.7,14 Payer evaluation of their utilization management criteria for 
postmenopausal osteoporosis medications will aid in the management of member populations with 
osteoporosis and their associated costs.
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