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ABSTRACT
Osteoporosis diagnosis and treatment 
are commonly overlooked by primary 
care providers and patients, leading 
to signifi cant morbidity, mortality and 
unnecessary health care costs. Fewer 
than 20% of patients receive screening 
or treatment for osteoporosis following 
fragility fractures. In addition, bone 
density screening of women 65 years 
and older is low, leading to the under-
use of treatments known to reduce the 
risk of fragility fractures. The American 
Medical Association (AMA), the Cent-
ers for Medicare and Medicaid Serv-
ices (CMS), and the American College 
of Rheumatology (ACR) are working to 
close the gap between current evidence 
and practices via the development of 
quality indicators. Obstacles to im-
proving the screening and treatment of 
osteoporosis are multiple and include 
barriers at the level of health systems, 
provider care, and patient factors. In 
order to overcome these barriers, in-
terventions that can be widely dissemi-
nated, cost-effective and infl uential at 
multiple levels are needed. 

Introduction
Explained in part by the rising burden 
of managing many concurrent chronic 
illnesses, osteoporosis prevention and 
detection are commonly overlooked 
by primary care providers among the 
growing population of persons over 
age 65. Patients often also are unaware 
of the risks associated with bone loss 
since osteoporosis is a “silent” disease, 
and may only become known after a 
fragility fracture. Even after a fragil-
ity fracture, the association of fracture 
with osteoporosis is often not made by 
the patient or the physician. The mor-
bidity, mortality and health care costs 
associated with osteoporosis, however, 
are rising steadily as the population 
ages (1). A signifi cant disconnect be-
tween evidence and practice highlights 
the importance of efforts to improve 

the care of osteoporosis, diagnosis, and 
treatment through the improved sys-
tematic delivery of care to patients with 
this chronic condition (2). 

What is quality of care in 
osteoporosis?
The National Committee for Quality 
Assurance (NCQA) developed a Health 
Plan Employer Data and Information 
Set (HEDIS) measure for osteoporo-
sis (3). The HEDIS measure deter-
mines the number of women 67 years 
of age or older that have suffered from 
a fracture and received either a bone 
mineral density (BMD) test or pre-
scription treatment for osteoporosis in 
the 6 months following the fracture. In 
2003, based on HEDIS measures, only 
18% of fractures (of all types) in this 
patient population led to BMD testing 
or pharmacologic treatment, increas-
ing to only 20.1% in 2005 (3, 4). This 
low rate is in marked contrast to other 
HEDIS measures, such as beta-blocker 
therapy following an acute myocardial 
infarction and breast cancer screening, 
in which management rates were 96% 
and 73%, respectively, in 2005 (4). 
The American Medical Association 
(AMA) Physician Consortium for Per-
formance Improvement (PCPI) has 
led efforts to improve quality of care 
through the provision of evidence-
based clinical performance measures 
and measurement resources (5). The 
consortium’s effort in osteoporosis in-
cluded representatives from national 
and state medical specialty societies, 
as well as the NCQA, the Joint Com-
mission on Accreditation of Health-
care Organizations (JCAHO), and the 
Centers for Medicare and Medicaid 
Services (CMS). The PCPI measures 
for osteoporosis include both account-
ability measures and quality improve-
ment measures regarding glucocorti-
coids and other secondary causes of 
osteoporosis. These measures are now 
included in the ACR starter set (see the 
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chapter by Anderson in this volume).
Based on the PCPI work, osteoporosis-
related measures incorporated into the 
CMS Physician Quality Reporting Ini-
tiative (PQRI) will include communica-
tion with the primary provider follow-
ing a fracture, screening or therapy in 
women 65 years or older, management 
following a fracture, pharmacologic 
therapy for patients with osteoporo-
sis, and counselling concerning cal-
cium supplementation, vitamin D use 
and exercise (6). Of note, these are the 
only musculoskeletal disease measures 
initially adopted into the PQRI meas-
urement set. Osteoporosis represents 
a somewhat unique musculoskeletal 
disorder in that process measures and 
fracture outcomes supersede patient 
functional status as the most relevant 
measures of quality of care delivery

What is the current quality of care 
in osteoporosis?
The current level of osteoporosis qual-
ity of care can be measured by means 
of process measures (osteoporosis 
screening and treatment) and outcome 
measures (reduced fracture rates and 
improved quality of life). As demon-
strated by the HEDIS measure per-
formance rates discussed above, there 
is low use of osteoporosis treatment 
following a fragility fracture. Most 
studies that have assessed post-fracture 
care reveal that, on average, fewer than 
20% of patients undergo evaluation for 
and treatment of osteoporosis in the 
fi rst two years following a fracture (7-
14). 
In a large retrospective study of women 
and men over the ages of 50 and 65, 
respectively, the overall treatment with 
bisphosphonates or estrogen was 4.6% 
in the two years following a fracture 
(7). In another study the diagnosis of 
osteoporosis following a hip fracture 
was seen in only 10-15% of patients in 
a tertiary care facility and pharmaco-
logic treatment was given to fewer than 
6% (15). Post-fracture care has consid-
erable socioeconomic consequences: 
the national cost of care for fracture in 
the United States in 2005 was nearly 
$17 billion (1, 16). Despite US guide-
line recommendations and Medicare 
reimbursement for bone density testing 

in women 65 years or older, Medicare 
paid for only 1.75 million BMDs from 
an eligible group of over 20 million 
women in 2000 (7). It has been esti-
mated that the additional testing of one 
million women in 2001 would result in 
the prevention of 35,000 fractures over 
a 3-year period and a net savings for 
Medicare of $77.9 million (7). 
Current challenges in osteoporosis 
quality care are similar to challenges 
in other areas of chronic disease medi-
cine. Beyond post-fracture care, we and 
others have documented suboptimal 
rates of osteoporosis prevention (both 
testing and treatment) for patients on 
chronic glucocorticoids, among high-
risk elders residing in nursing homes, 
and in home health care settings (17-
19). 
The under-diagnosis and under-treat-
ment of osteoporosis remain the most 
prevalent medical errors in osteoporosis 
(20). Occasional overuse of osteoporo-
sis treatment also exists, as seen in the 
treatment of pre-menopausal women 
with low peak bone mass, in whom 
there is no evidence that prescription 
therapy will prevent fractures many 
years later. The fi nding of a BMD more 
than 2 standard deviations below the 
mean BMD of an age-, sex-, and eth-
nicity-matched reference population in 
pre-menopausal women with no other 
signifi cant risk factors for osteoporosis 
typically indicates low peak bone mass 
rather than osteoporosis and is associ-
ated with a low 5-10 year fracture risk 
(21). In these women, non-pharmaco-
logical intervention and reassurance is 
recommended. Misuse of treatment also 
exists, placing patients at risk of hav-
ing complications, an example being 
the use of intravenous bisphosphonates 
in patients with renal insuffi ciency (22, 
23). Efforts aimed at improving qual-
ity of care are needed to reverse these 
problems, both at the health system and 
provider levels.

What are barriers to osteoporosis 
quality care improvement?
Suboptimal care in the prevention and 
treatment of osteoporosis is multi-fac-
torial and includes barriers present in 
the health care system, provider care, 
and patient involvement (Table I). De-

spite these challenges, a change in cur-
rent US health system practices, partic-
ularly with respect to chronic diseases 
such as osteoporosis, is hopefully on 
the horizon. 
Osteoporosis is diagnosed on the ba-
sis of a low BMD or the occurrence 
of a non-traumatic fracture. The use 
of BMD measurement alone excludes 
both skeletal and extra-skeletal frac-
ture risk factors, such as bone quality 
and the liability to fall, yet BMD con-
sistently outperforms other diagnostic 
schemes, including clinical risk factors. 
Recently, it has been shown that the use 
of clinical risk factors combined with 
BMD better predicts fracture than ei-
ther entity alone. However, currently 
there are no guidelines for physicians 
to quantitatively integrate clinical risk 
factors; treatment guidelines and quali-
ty indicators exist only based on BMD, 
fracture occurrence and glucocorticoid 
use.
The link between low bone mineral 
density and increased fracture risk in 
women and men is well established, 
and pay-for-performance measures 
(P4P) may represent an opportunity to 
address this issue, at least in part (24, 
25). Based on this emerging system of 
health care reimbursement, physician 
payments for Medicare billing can be 
supplemented modestly by appropri-
ate osteoporosis screening and treat-
ment. Even if therapy is initiated when 
indicated, fewer than half of women 
continue the use of hormone replace-
ment therapy after one year (26-31). 
Similar fi ndings are seen with other 
osteoporosis treatments, such as bi-
sphosphonates, as >50% of women 
prescribed alendronate did not take the 
medication appropriately and 35% had 
discontinued treatment at 6 months 
based on pharmacy data (28). Simi-
larly, low rates of osteoporosis therapy 
adherence have been observed for pa-
tients on chronic glucocorticoids (19). 
Adherence to treatment is essential for 
fracture risk reduction, and optimism 
exists for improvements with future 
therapies. 
To overcome these extensive barriers 
to improving osteoporosis care, inter-
ventions are needed that can be widely 
disseminated, infl uential at multiple 
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levels, and cost effective. Addressing 
health system, provider, and patient 
factors is necessary to resolve the dis-
sociation between osteoporosis preva-
lence and the screening and treatment 
of the disease. Herein lies the chal-
lenge, as most strategies that have been 
tried are neither cost-effective nor gen-
eralizable. 

Are there specifi c patient groups 
receiving suboptimal care?
Two special groups provide added 
evidence of suboptimal osteoporosis 
care, namely ethnic/racial minorities 
and men. As with other areas of health 
care, racial and ethnic disparities in os-
teoporosis care have been demonstrat-
ed (32-37). Despite a lower incidence 
of osteoporosis in African-American 
women compared to Caucasian wom-
en, fractures in African-American 
women and men lead to increased disa-
bility, longer hospital stays, and higher 
mortality (38-40). Studies have con-
fi rmed that African-American women 
are less likely than Caucasian women 
to receive BMD testing and treatment 
when known to have osteoporosis risk 
factors (32, 35, 41), and following frac-
tures as well (35).  
There is also a growing need for screen-
ing and the treatment of osteoporosis in 
men. Falls resulting in fracture-related, 
heightened death rates are increasing 
in both men and women, but have been 
noted to be consistently higher in men 
(42). Further research is needed to de-
lineate bone fragility in men, investi-
gate the anti-fracture effi cacy of avail-
able pharmacologic interventions, and 
ultimately to establish national recom-
mendations for appropriate testing and 
treatment thresholds (43). Currently, 
many questions remain regarding ap-
propriate screening and treatment 

guidelines in men, and improvement 
of quality of care in this area is over-
due. At a minimum, physician percep-
tion that osteoporosis does not affect 
women of color or men adds a further 
barrier to successful diagnostic and 
therapeutic intervention.

How can osteoporosis quality of care 
be improved?
Despite the known disparity between 
the number of older patients who sus-
tain a fragility-type fracture and the 
number of patients who undergo evalu-
ation for or treatment of osteoporosis, 
as recommended by current national 
guidelines, little has been published re-
garding effective approaches to bridge 
this “quality chasm” (5, 11). Quality 
improvement efforts can be classifi ed 
according to their primary targets: the 
health system, patients, or providers. 
Further, effectiveness is infl uenced by 
whether intervention only occurs in the 
setting of a high risk for osteoporosis, 
or if it also takes place immediately af-
ter a fracture. 
Attempts have been made to implement 
osteoporosis care improvement using 
process re-designs for health care sys-
tems, and success has been seen at sites 
that have demonstrated perseverance 
and a substantial investment of time 
(44). The Re-Fracture Intervention 
Trial (REFIT) used electronic medi-
cal record (EMR) reminders to provide 
patient-specifi c clinical advice to pro-
viders caring for post-fracture patients. 
This intervention resulted in more than 
50% of patients receiving either BMD 
measurement or osteoporosis treatment 
compared to 6% in the usual care group 
(45). This study further demonstrated 
that one of the major obstacles in oste-
oporosis care following fractures is pri-
mary care recognition of the event (11, 

13). System redesign using continuous 
quality improvement and involving 
subspecialty consultation also has been 
proven effective and cost-saving in at 
least one managed care system (46). 
Identifi cation of fracture patients in the 
immediate post-fracture period may 
provide a “teachable moment” to reach 
the health care provider. Several stud-
ies have shown limited success in the 
identifi cation and referral of patients 
with osteoporosis through the use of 
reminders and other simple communi-
cation measures directed at orthoped-
ists and emergency room physicians, 
respectively, following hip fractures 
and wrist fractures (13, 47, 48). Hos-
pital interviews and 6-month follow-up 
calls doubled osteoporosis management 
by PCPs, faxed clinician reminders in-
creased BMD testing and treatment 
3-fold, and the provision of guidelines 
and educational materials to PCPs in-
creased BMD testing and discussion 
with physicians (47, 48). In Sweden, a 
multi-modal intervention led to signifi -
cant reductions in secondary falls and 
fractures after a hip fracture (49). How-
ever, other attempts to improve quality 
of care via more passive provider inter-
ventions have met with disappointing 
results (50-52). In particular, passive 
interventions such as Continued Medi-
cal Education (CME) courses have not 
led to proven satisfactory improve-
ments in most preventive care (53).  
In the absence of a fracture, screening 
for osteoporosis in appropriate patient 
populations, (e.g., among chronic glu-
cocorticoids users) is lagging despite a 
wealth of treatment options proven to 
decrease fracture risk. The main chal-
lenge in improving the screening and 
treatment of patients who are at risk 
has been to identify a cost-effective 
and generalizable way for primary care 

Table I. Selected barriers to high quality osteoporosis care.

System factors (44, 63)  Provider factors (10, 15)  Patient factors (64, 65) 

• Static nature of traditional health care processes •   Seeing fragility fracture events as osteoporosis- •   Denial or lack of acceptance of the diagnosis 
• Lack of system-wide standard orders     defi ning events     of and risk factors for osteoporosis
• Insuffi cient coordination of care between  •   Prioritization of osteoporosis among patients’ •   Lack of awareness of the available treatment
 subspecialty and primary care providers      multiple co-morbidities     and preventive therapies, in addition to the
• Competition among physicians and unwilling-  •   Resistance to change of current practices     potential morbidity and mortality of untreated
 ness of physicians to assume leadership for a   •   Lack of awareness of the morbidity, mortality      osteoporosis 
 patient’s preventive care     and healthcare costs associated with osteoporosis •   Adherence to and persistence in treatment
• The fragmented fi nancing of preventive care
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providers to incorporate preventive 
screening into their busy practices. The 
limited literature addressing direct-to-
patient interventions for osteoporosis 
have reported some benefi t. However, 
most of these studies were limited to 
single sites or were non-randomized 
(13, 48, 54-56). In one randomized, 
controlled study of 1,973 patients and 
434 physicians, academic detailing and 
clinical reminders for physicians, and 
mailings and automated phone calls 
to patients resulted in only a 4% abso-
lute increase in osteoporosis manage-
ment (57). The modest improvements 
in these studies highlight the need for 
other approaches such as direct efforts 
to improve patient-physician commu-
nication.  
Glucocortioid-induced osteoporosis 
(GIOP) is one high-risk state in which 
approaches based on evidence of im-
plementation approaches are needed. 
Carefully conducted cluster randomized 
controlled trials involving multi-modal 
provider interventions targeting phy-
sicians at Harvard University and the 
community physicians of a large HMO 
both failed in the primary analyses to 
improve testing or treatment (58, 59). In 
the HMO study, however, among those 
physicians who actually engaged in the 
intervention, BMD testing increased 
signifi cantly and a trend towards great-
er treatment rates was observed (58). 
One somewhat atypical but interesting 
study design used one part of Tasmania 
as an intervention site and a second part 
of the island as a control site. After pro-
viding educational materials and local 
treatment guidelines to general practi-
tioners and pharmacists, followed by 
academic detailing, treatment rates for 
in-patient glucocorticoids users showed 
signifi cant changes in GIOP treatment 
from 31% to 57% and in bisphospho-
nates from 6% to 24% (60). Complex 
practice re-design strategies have also 
shown benefi t in an uncontrolled study 
(46).

Conclusion
The prevalence of osteoporosis will 
continue to increase in the coming 
years with aging populations (1). Os-
teoporosis currently accounts for more 
than 2 million fragility fractures annu-

ally, a number projected to increase as 
osteoporosis increases (1). National 
guidelines from the Surgeon General 
and the US Preventive Services Task 
Force advocate BMD measurement for 
all women 65 years and older (61, 62). 
Despite these guidelines, fewer than 
one-fourth of women receive BMD 
evaluation or treatment in the US alone 
(7). This divergence between recom-
mendations and current care is based 
on numerous barriers and is presently 
the focus of multiple national and local 
efforts to improve quality of care. Im-
provement of osteoporosis quality care 
will require that cost-effective, gen-
eralizable approaches to osteoporosis 
screening and treatment be found and 
implemented.
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