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Closing the gap: preventing seCondary FraCtures

The devastating consequences of osteoporotic fractures are well known: pain, 
disability, and loss of independence. Hip fracture is the most deadly, killing one 
out of five hip fracture patients within a year of injury and necessitating long-
term care in one out of three.1,2,3 Of the 1.8 million fractures suffered in the U.S. 
every year, most are due to low bone density or osteoporosis.4 Ideally, bone 
loss would be detected and treated before fractures occur. However, this usual-
ly does not happen. In fact, the majority of hip fracture patients are discharged 
with no diagnosis of osteoporosis and no antifracture treatment. 

As the patient’s “medical home,” primary care is the ideal setting for imple-
menting and overseeing evidence-based fracture prevention strategies. This 
is a time-consuming multi-faceted endeavor. In the current climate of time and 
budgetary constraints, clinicians are hard pressed to provide this comprehen-
sive level of care to an aging population with multiple chronic conditions. There 
simply isn’t enough time in a typical office visit. Technological and staffing solu-
tions are needed to streamline and organize the process. Ensuring high-quality 
patient care will require maximizing our use of electronic practice management 
systems and collaborating with clinical support staff and allied health profes-
sionals -- automating some tasks and handing off others. 

This issue of "Osteoporosis: Clinical Updates" explores the problem of repeat 
fractures and what healthcare providers can do to prevent them.  We take a 
look at an emerging model of care that has shown promise: the Fracture Liai-
son Service, or FLS, model. Principles of the FLS model can be incorporated 
into a wide variety of clinical settings, and is uniquely suited for primary care 
practice. 
    Angelo Licata, MD, PhD, Editor in Chief
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Preventing Secondary FractureS in  
Primary care

While room for improvement remains, U.S. public 
health efforts to raise awareness of the need for bone 
density screening in women age 65-85 have been large-
ly successful. Medicare utilization data show the major-
ity of women in this age group are currently screened 
by DXA in compliance with HEDIS measures, an in-
crease from 67.8% in 2006 to 75% in 2013.5 

Paradoxically, rates of compliance with HEDIS mea-
sures for testing and treatment of women 65-85 after 
fragility fracture lags far behind: increasing from a mea-
ger 17.8% in 2007 to only 22.4% in 2013 according to 
Medicare HMO/PPO data.5 Other studies have shown 
even worse rates, with up to 95% of patients dis-
charged following hip fracture repair with no antifrac-
ture treatment and a 2.5-fold increased risk of future 
fracture.6-8  The result is avoidable disability and death.

It's a serious public health issue today. If nothing is done 
to close this gap in care, the situation will be much 
worse in the future. By 2025, annual fractures are ex-
pected to rise by almost 50 percent.5

Why do the majority of fracture patients fail to re-
ceive appropriate diagnosis and antifracture treatment?  
There are many contributing factors, starting with the 
challenge of identifying patients at risk. Most fractures 
occur in people with bone density above the threshold 
diagnostic of osteoporosis.  They have low bone density, 

but not low enough to meet bone density criteria for 
intervention.9,10 

Another complicating factor is how bone health over-
laps multiple specialties and subspecialties of practice, 
both inpatient and outpatient. In today’s fragmented 
healthcare system, it can be unclear which member of 
the healthcare team is responsible for skeletal health: 
the orthopedic surgeon who repairs a hip fracture may 
assume the primary care doctor has it covered, while 
the primary care doctor assumes the orthopedist took 
care of any needed bone-related diagnosis and/or treat-
ment while the patient was in hospital.

In the past few years, domestic and international ef-
forts have been initiated to ensure that patients 
who fracture are evaluated, treated, and followed 
so that the “cascade” of fractures is stopped after 
the first. Evidence-based practice models have 
emerged that can be adapted for various clinical 
practice settings. One such is the Fracture Liaison 
Service (FLS) model of care supported by the 
National Bone Health Alliance (NBHA), a public-
private partnership of 50-plus member organiza-
tions along with representatives from the Centers 
for Disease Control and Prevention, Centers 
for Medicare & Medicaid Services, National 
Aeronautics and Space Administration, National 
Institutes of Health, and the U.S. Food and Drug 
Administration. 

In an FLS system, a multidisciplinary team of 
healthcare providers works in collaboration to 
implement evidence-based diagnostic and treat-
ment protocols following a fragility fracture. The 

Activity Objectives

Figure 1. Compliance with HEDIS measures for preventive care of 
osteoporosis is far below that of other chronic diseases. (Source: 
National Committee for Quality Assurance [NCQA] Medicare. HMO/
PMO utilization data.5)
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process is overseen by an FLS coordinator (a nurse or 
other allied health professional) charged with overall 
organization, tracking, and documentation of postfrac-
ture patient care. It is a simple concept, yet its imple-
mentation is complicated, requiring planning, division 
of responsibilities, coordination of staff, systematic and 
consistent patient monitoring, and knowledge of billing 
and coding technicalities. Because management of os-
teoporosis is a multidimensional and long-term under-
taking, coordination of the various components of the 
treatment plan is critical to its effectiveness. Equally 
critical is patient participation. Every aspect of the plan 
must accommodate the patient’s needs, goals, values 
habits, abilities, and living conditions.11,12 

FLS programs have been successful in the U.S. and 
abroad, particularly in integrated healthcare delivery 
systems and closed systems such as the Veterans Health 
Administration and Kaiser Permanente-Southern 
California. FLS pilot programs outcomes to date 
include: 
•	  Kaiser Permanente’s Healthy Bones program, which 

has led to an overall 38% reduction in their pro-
gram’s expected hip fracture rate since 1998.

•	  Geisinger Health System osteoporosis disease man-
agement program, which achieved $7.8 million in 
cost savings over 5 years through reduction of sec-
ondary fractures.

•	  American Orthopaedic Association’s Own the Bone 
program, a voluntary FLS program designed to ad-
dress the osteoporosis treatment gap and prevent 
subsequent fractures has achieved change in clinician 
behavior and improved patient treatment and refer-
ral in the open system. 

•	  NBHA FLS Demonstration Project, a “turnkey” FLS 
solution created for sites to automate, benchmark, 
and improve performance related to selected osteo-
porosis/post-fracture quality measures and patient 
care is currently being piloted in three hospital 
settings. 

Cost savings resulting from fewer fractures make FLS 
programs financially attractive in closed or integrated 
healthcare organizations. Although funding can be a 
barrier, the FLS model is feasible in open healthcare 
systems. It is hoped that changes in Medicare and 
Medicaid reimbursement that reflect patient outcomes 
and "pay-for-performance" measures will promote 
adoption of FLS programs in open healthcare systems 

Osteoporosis: Clinical Updates

Osteoporosis Clinical Updates is a publication of the National 
Osteoporosis Foundation (NOF). Use and reproduction of 
this publication for educational purposes is permitted and 
encouraged without permission, with proper citation. This 
publication may not be used for commercial gain. NOF is a 
non-profit, 501(c)(3) educational organization. Suggested 
citation: National Osteoporosis Foundation. Osteoporosis 
Clinical Updates. Issue Title. Washington, DC; Year. 

Please direct all inquiries to: National Osteoporosis 
Foundation 1150 17th  Street NW Washington, DC 20037, 
USA Phone: 1 (202) 223-2226
Fax: 1 (202) 223-1726 www.nof.org

Statement of Educational Purpose
Osteoporosis Clinical Updates is published to improve 
osteoporosis patient care  by providing clinicians with 
state-of-the-art information and pragmatic strategies on 
prevention, diagnosis, and treatment that they may apply in 
clinical practice.

Overall Objectives 
Despite the availability of effective prevention, diagnostic, 
and treatment protocols for osteoporosis, research indicates 
that it is significantly underdiagnosed and undertreated 
in the general population. Through this publication, NOF 
encourages participants to incorporate current evidence 
and expert recommendations into clinical practice to 
improve the bone health of their patients.
 
Upon completion of each issue of Osteoporosis Clinical 
Updates, participants should be able to:
•	  Recognize current concepts in osteoporosis research 

and clinical practice 
•	  Identify implications of these concepts for osteoporosis 

patient care
•	  Adopt evidence-based strategies to study, prevent, and/

or treat osteoporosis
•	  Improve patient care practices by integrating new data 

and/or techniques

Intended Audience
This continuing education activity is intended for 
health professionals who care for patients at risk for or 
suffering from osteoporosis practicing in primary care, 
endocrinology, geriatrics, gynecology, internal medicine, 
obstetrics, orthopedics, osteopathy, pediatrics, physiatry, 
radiology, rheumatology, and/or physical therapy.

This includes physicians, nurse practitioners, registered 
nurses, pharmacists, physician assistants, technologists, 
researchers, public health professionals and health educators 
with an interest in osteoporosis and bone health.
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going forward.

The goal of the FLS model, like any practice manage-
ment program, is to provide high-quality patient care 
while making best use of the clinician’s time and exper-
tise. Creative approaches optimize electronic medical 
records and practice management software, delegate 
select tasks, automate as much as possible, take advan-
tage of the patient’s waiting-room time, and team up 
colleagues, specialists, allied health professionals, and 
support staff. There are tools available for every type of 
practice, from sole practitioner to hospital-based multi-
specialty clinic.  

The FLS approach employs procedures common to any 
chronic disease management plan:
•	 Identifying patients at risk
•	 Initiating appropriate treatment
•	 Supporting healthy nutrition, exercise, and lifestyle
•	 Tracking and follow up

What distinguishes the FLS system from other disease 
management programs is the fracture liaison, a nurse 
or other dedicated healthcare professional who en-
gages with the patient following fracture and then takes 
charge of oversight, coordination, and implementation 
of the patient's medical management plan. 

On the next page is a breakdown of one possible model 
for comprehensive fracture prevention management 
indicating steps in the process, parties responsible, 
information technology applications, as well as supple-
mental aids and support materials. Keep in mind that 
in an FLS system each step will be scheduled, tracked, 
and documented by the FLS coordinator.

identiFying PeoPle at elevated riSk For 
Secondary Fragility Fracture

The risk of secondary fracture is highest immediately 
after the initial fracture, with a gradual waning of risk 
thereafter.13-16 Once a vertebral fracture occurs, 50% 
of patients have another fracture within three years.17 
Prompt and effective treatment following fracture is 
the key to slowing deterioration and preventing future 
fractures. 

In the United States the standard criterion for diagnos-
ing osteoporosis and applying the ICD-9 code 733.0 is 
a	T-score	of	≤	-2.5	at	the	lumbar	spine,	femoral	neck,	
or total hip by bone mineral density (BMD) testing.18  
As the T-score goes down, the relative risk for fracture 

CME Program Eligibility 
Method of Participation in the Learning Process: Clinician 
learners will read and analyze the subject matter, conduct 
additional informal research through related internet 
searches on the subject matter, and complete a post-test 
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Accreditation 
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Accreditation.

The National Osteoporosis Foundation designates this 
educational activity for a maximum of 1.0 continuing 
nursing education credit(s).

Other healthcare providers will also be able to receive a 
certificate of completion; nurse practitioners and physician 
assistants may request an AMA PRA Category 1 Credit(s)™ 
certificate of participation.

Disclosure of Commercial Support
It is the policy of the National Osteoporosis Foundation 

(NOF) to ensure balance, independence, objectivity, 
and scientific rigor in all its sponsored publications and 
programs. NOF requires the disclosure of the existence of 
any significant financial interest or any other relationship 
the sponsor, editorial board, or guest contributors have 
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FRACTURE PREVENTION 
PROGRAM 

PERSONNEL RESPONSIBLE INFORMATION 
TECHNOLOGY 
SOLUTIONS/SUPPORTS 
 

SUPPLEMENTAL AIDS 
 

Identify Patient at Risk of 
Fracture 

PCP (Conducts clinical exam, 
FRAX®, and lab assessments as 
appropriate) 
 
DXA technician (Based on DXA 
results, tech sends patient to 
PCP/nurse educator for treatment 
and/or education) 
 
Clinical support staff 
(Conducts fall risk assessments. 
Based on results, sends patient to 
PCP/nurse educator for treatment 
and/or education) 
 

PMS/EMR triggers prompt 
when risk profile for patient 
indicates elevated risk 
 
PMS/EMR system triggers 
prompt for needed 
assessments when fracture 
occurs or other risk factors are 
recorded 
 
PMS/EMR records lab, clinical, 
fall risk, and DXA assessment 
results for diagnostic, 
treatment, and tracking/follow-
up purposes 
 

Patient fall risk questionnaires 
and other handouts to be 
completed before visit 
 
Records from hospitals, rehab, 
etc. 
 
Clinical practice guidelines (aps, 
online, or printed) 

    
Antifracture Treatment 
(Support Adherence)  

PCP (Discusses options, pros 
and cons, patient concerns, 
prescribes treatment.) 
 
PCP, nurse educator, and/or 
clinical staff (Educates patient on 
realistic risk-benefit comparisons, 
etc.) 
 
 

PMS/EMR records prescription 
fill/refill (when possible) 
triggers alert if unfilled by set 
interval 
 
PMS/EMR system triggers 
prompt to communicate by 
phone or email with patient at 
specified intervals to promote 
adherence 
 
PMS/EMR system triggers 
motivational and educational 
patient emails 
 

Patient handouts and risk/benefit 
visual aids and graphics to 
address distorted perception of 
risk for adverse effects  
 
 

 
Support Healthy Nutrition, 
Exercise, and Lifestyle 

PCP, nurse educator, clinical 
support staff, and/or nutritionist 
(Assess and prescribe dietary 
changes and/or supplementation) 
   
PCP, nurse educator, clinical 
support staff, PT, OT, and/or 
home safety consultant (In-office 
survey and education or onsite 
consultation to identify and 
correct falling hazards) 
 
PT, OT and/or other trainer 
(Safe exercise program to build 
strength and improve balance) 
 
 

PMS/EMR system triggers 
prompt need to 
refer/remind/record/follow 
 
PMS/EMR system triggers 
motivational and educational 
patient emails  
 

Patient education materials on 
smoking cessation, diet and 
nutrition, safe exercise, fall 
proofing home, etc.  

Table 1. This breakdown shows one possible model for a comprehensive fracture prevention plan (primary or secondary) 
Abbreviations used: PMS practice management system, EMR electronic medical record, PCP primary care provider (MD, 
DO, NP, or PA), PT physical therapist, OT occupational therapist.



6

What is meant by low-trauma? By low-trauma, we 
mean an injury that resulted from an impact that would 
not break a bone in a healthy young person. For exam-
ple, a fall from standing height or less or a low-velocity 
bump against a solid object would be considered low-
trauma. Breaks suffered as the result of falling from a 
roof or having a motor vehicle accident are examples of 
medium- or high-trauma impacts and not in themselves 
diagnostic of osteoporosis. Nevertheless, data suggest 
that all fractures, regardless of precipitating trauma, 
should be recognized as potential evidence of bone fra-
gility.22 BMD testing is recommended in older fracture 
patients with additional risk factors.23

Risk Indicator: History of  Vertebral Fracture

 The presence of a single vertebral fracture increases 
the risk of subsequent vertebral fractures 4-fold and 
the risk of hip and other fractures 2- to 3-fold.4 This 
risk increases with each subsequent fracture.

Patients may suffer fragility fractures of the vertebrae 
and not even know it (so-called “silent” fractures). 
Compression or crush fractures occur when the verte-
bral body lacks sufficient mineral matrix to support the 
weight placed on it in normal activities. Vertebrae can 

goes up. It is a good tool; however, reliance on BMD 
measurement alone misses the majority of fragility 
fractures including most hip fractures.9,10,19,20 Clearly, 
BMD alone is insufficient to identify all people at risk. 

What other clinical observations indicate high risk of 
secondary fragility fracture? 
•	 History of certain types of clinical fractures
•	 History of vertebral fracture
•	 History of falls or risk factors for falling
•	 FRAX score above treatment threshold

With this clinical information, the primary care provid-
er can identify high-risk patients for timely preventive 
management.

Risk Indicator: History of Clinically Significant 
Facture

Strong evidence linking a history of certain fragility 
fractures with increased future risk has lead to a con-
sensus among experts in the field of bone health that 
a diagnosis of osteoporosis can be made, regardless of 
BMD, in individuals who experience certain types of 
low-trauma fracture: hip fracture, clinical vertebral frac-
ture, proximal humerus fracture, pelvis fracture, or, in 
some cases, distal forearm fracture.21 

BMD T-SCORE

Figure 3. This chart illustrates the distribution of per-person fractures across the spectrum of 
BMD T-scores, from highest (1.0) to lowest (-3.5). As you can see, most fractures (green) occur 
in people with T-scores in the range of -1.0 to -2.0, at a relatively low fracture rate per person. 
Conversely, the highest per-person rate of fracture, at the lowest end of the T-score range, results 
in a very small number of actual fractures because there are far fewer people in the cohort.  

(Adapted from: Siris ES,Baim S,Nattiv A. Primary care use of FRAX: absolute fracture risk assessment in 
postmenopausal women and older men. Postgrad Med. 2010 Jan;122(1):82-90.)
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Medications that make a person dizzy, sleepy, or unco-
ordinated also contribute to fall danger. Multiple co-
morbid conditions are common in older adults, requir-
ing multiple prescription and over-the-counter drugs. 
Many have sedating effects either alone or in combina-
tion, seriously compromising a patient’s equilibrium 
and/or agility.  

Drugs that increase the risk of falls, especially in older 
adults, include anticholinergics, psychoactive therapies 
(e.g. opioids, benzodiazepines, antidepressants, and 
neuroleptics), sedating antihistamines, and nonsteroi-
dal anti-inflammatory drugs (NSAIDs). In addition to 
drugs that cause fractures through falls, many medica-
tions are associated with elevated fracture risk due to 
loss of bone mineral density (Table 3 below).

 Fall History. Has the patient fallen since his/her last 
visit? What were the circumstances? Past falls are a sig-
nificant predictor of future falls. Falls engender anxiety, 

collapse uniformly or in a wedge shape, compressing 
towards the front, due to the forward curvature of the 
spinal column. The result is progressive deformity seen 
in the classic “dowager’s hump.” 

Often, the first sign of vertebral fracture is height loss. 
More than 1.5˝ loss in height from adult baseline or 
0.8” in one year is considered clinically significant and 
may indicate a  compression fracture. Tracking height 
loss can be tricky, as many patients have been impre-
cisely measured in the past. Reliable height measure-
ment requires the use of a stadiometer (not the height 
bar on scale). 

Asymptomatic morphometric vertebral fractures are 
diagnostic of osteoporosis in certain patients. For ex-
ample, two vertebral deformities discovered on chest 
x-ray would be considered diagnostic of osteoporosis 
in a 70-year-old woman who has a BMD of -2.0 (osteo-
penia), but most likely not in a 51-year-old man with 
osteopenia and history of spinal injury in adolescence.

In a patient with significant height loss, diagnosis can 
be confirmed with vertebral fracture assessment (VFA) 
performed at the same time as BMD on most modern 
DXA machines or with conventional x-ray using a lat-
eral thoracic and lumbar spine x-ray.

Risk Indicator: Fall History and Fall Risk

Among adults aged 65 or older, falls are the leading 
cause of both fatal and nonfatal injuries, including the 
majority of fractures and over 95% of hip fractures.24-26 
According to CDC statistics, in 2011, an estimated 
22,900 adults aged 65 and older were killed by unin-
tentional fall injuries.26 

There are many risk factors for falls (Table 2). The 
most important of these are personal history of falling, 
muscle weakness and disordered gait, medications that 
cause sedation, and deficits in balance and vision.23 

Clinical assessment for fall risk should include:
•	 Physical exam and medication review
•	 Fall history
•	 Postural hypotension evaluation
•	 Vision check
•	 Gait, balance, and lower extremity strength tests

Physical Exam & Medication Review. Many 
medical conditions and therapies impair balance and 
increase fall risk. These include conditions as disparate 
as depression, cardiac arrhythmia, and foot ulcers. 

Table 2. Major Risk Factors for Falls
Medical risk factors
•	 Advanced	age
•	 Arthritis
•	 Female	gender
•	 Poor	vision
•	 Urge	urinary	incontinence
•	 Previous	fall
•	 Orthostatic	hypotension
•	 Impaired	transfer	and	mobility
•	 Medications	that	cause	dizziness	or	sedation	

(narcotic	analgesics,	anticonvulsants,	
psychotropics)

•	 Malnutrition	(vitamin	D	deficiency,	insufficient	
protein)

Neurological and musculoskeletal risk factors
•	 Poor	balance
•	 Weak	muscles/sarcopenia
•	 Gait	disturbances
•	 Kyphosis	(abnormal	spinal	curvature)
•	 Reduced	proprioception
•	 Diseases	and/or	therapies	that	cause	sedation,	

dizziness,	weakness,	or	lack	of	coordination.
	Environmental risk factors
•	 Low-level	lighting
•	 Obstacles	in	the	walking	path
•	 Loose	throw	rugs
•	 Stairs
•	 Lack	of	assistive	devices	in	bathrooms
•	 Slippery	outdoor	conditions
	Psychological risk factors
•	 Anxiety	and	agitation
•	 Depression
•	 Diminished	cognitive	acuity
•	 Fear	of	falling
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Balance Test. These can be conducted by a medical as-
sistant and documented in a patient’s electronic medi-
cal record. Initial tests can be used to identify patients 
at risk and provide tangible evidence of their need for 
therapy and fall-prevention measures. Serial assess-
ments can motivate compliance by indicating func-
tional improvement or lack thereof. Full instructions 
for these three tests may be found at the end of this 
newsletter. 

Vision Assessment. Glaucoma, cataracts, macular 
degeneration, and other vision disorders prevalent in 
older adults can significantly impair ability to navigate 
safely through daily life. Color perception and contrast 
sensitivity decline with age-related yellowing of the 
lens. Blues and greens blur together, becoming harder 
to tell apart. A blue chair on a green rug could present 
a fall hazard for an elderly person who has a hard time 
seeing where the chair seat ends and the rug begins. 

The situation is made worse by impaired depth percep-
tion, which is very common in the elderly due to age-
related decline and/or Alzheimer’s disease.31  It may be 
difficult for an older person to see the boundaries of 
obstacles that don’t have high-contrast borders to dif-
ferentiate them from their surroundings. For example, 
stairs carpeted in a solid light color would be very hard 

which can actually increase risk of falling. Once a per-
son has fallen, he or she may lose self-confidence and 
abandon activities that supported musculoskeletal and 
overall health. Confidence can be restored with exer-
cise focused on strengthening muscles and improving 
balance. 

Falls can be embarrassing. Without direct question-
ing, many patients are reluctant to report a fall to their 
healthcare provider. According to CDC statistics, while 
one out of three older adults falls each year, fewer 
than half talk to their healthcare providers about it.15,29 

Having a friend or family member participate in a pa-
tient interview can sometimes elicit more complete 
information than seeing the patient alone.

Orthostatic Hypotension. Does the patient ever 
feel light headed after getting out of bed or after a large 
meal? Orthostatic, or postural, hypotension is com-
mon in older people as a result of medical conditions 
such as Parkinson’s disease, hypertension, diabetes, 
and atherosclerosis or as a result of medications such as 
diuretics, antidepressants, or antihypertensives. It can 
also be caused by anemia, dehydration, or vitamin B12 

deficiency. 

To evaluate for postural hypotension:
1. Have the patient lie down for 5 minutes.
2. Measure blood pressure and pulse rate.
3. Have the patient stand.
4.  Repeat blood pressure and pulse rate measurements 

after first standing and then again after standing for 
3 minutes.

Systolic	blood	pressure	that	drops	≥20	mm	Hg	
and/or	diastolic	blood	pressure	that	drops	≥10	
mm Hg are considered abnormal, as are vertigo or 
light-headedness. 

Interventions that prevent blood pooling in lower ex-
tremities can be helpful, such as pressure stockings and 
mattress wedges that elevate the head of the bed — as 
can decreasing the dose of medications contributing to 
hypotension or, when possible, discontinuing or substi-
tuting other medications. In some cases, medication to 
increase blood pressure and/or vascular tone may be 
beneficial.30

Gait, Balance, and Lower Extremity Strength 
Assessment. Several clinical tests have been validated 
to predict fall risk: the Timed Up and Go Test (TUG), 
the 30-Second Chair Stand Test, and the Four-Position 

TABLE 3. Medications that Cause or 
Contribute to Bone Loss and Fracture

Aluminum	(in	antacids)	 GnRH	(Gonadotropin	
releasing	hormone)	agonists

Anticoagulants	(heparin)	 Lithium

Anticonvulsants	 Methotrexate

Aromatase	inhibitors Parenteral	nutrition	

Barbiturates Proton	pump	inhibitors	

Cancer	chemotherapeutic	
drugs

Selective	serotonin	reuptake	
inhibitors	

Cyclosporine	A	and	
tacrolimus

Tamoxifen®	(premenopausal	
use)	

Depo-medroxyprogesterone	
(premenopausal	
contraception)

Thiazolidinediones	(such	as	
Actos®	and	Avandia®)

Glucocorticoids	(≥	5	mg/d	
prednisone	or	equivalent	for	
≥	3	months)

Thyroid	hormones	(in	excess)
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treatment – regardless of BMD T-score. 

Like any tool, FRAX® has limitations. Clinical judg-
ment must be applied when interpreting results. For 
example, the FRAX® model does not include falls, 
which are the leading cause of fracture. In addition, its 
yes/no format doesn’t allow for quantitative scaling 
of risk factors. No duration or dose can be entered for 
glucocorticoid use, alcohol abuse, or smoking; although 
they undoubtedly have an effect. 

The FRAX® calculator is currently available online at 
http://www.shef.ac.uk/FRAX/, as an iPhone app, a 
hand-held device, onboard many DXA machines, and 
in paper print-out form downloadable at www.shef.
ac.uk/FRAX.32  

SuStainable anti-Fracture treatment 
Osteoporosis is a chronic condition that requires long-
term multifaceted management including pharmaco-
logic therapy. A variety of treatment options are avail-
able with proven efficacy.  Women with osteoporosis 
cut in half their risk of risk of hip, spine, and wrist 
fractures by taking antifracture medication. To prevent 
future fractures patients must also follow a regimen of 
dietary and exercise protocols for the rest of their lives. 

Selecting the best drug for a patient requires under-
standing both the patient’s medical status and his or 
her personal preferences. All medications have risk of 
side effects. Awareness of possible side effects will help 
patients know what to expect, thereby improving the 
odds that they will persist in taking the medication as 
prescribed. Unforeseen adverse events can unnecessar-
ily alarm patients and lead to nonadherence. For ex-
ample, without foreknowledge that zoledronic acid can 
cause days of flu-like aches, pains, and fatigue, patients 
who experience these side effects may conclude that 
the medication “disagrees” with them and not return 
for their annual infusion. More commonly used drugs 
such as oral bisphosphonates can cause stomach upset 
and acid reflux. Alternatives include weekly, monthly, 
and quarterly doses. Patients armed with this knowl-
edge may feel empowered to bring up concerns with 
their clinician so that they can be addressed, rather 
than simply dropping the medication from their daily 
routine.

Osteoporosis medications have notoriously low patient 
compliance – it is estimated that 25% of patients don’t 
even fill their prescriptions and of those who do half 

to individuate, while steps with a dark riser and light 
tread could be easily distinguished. In a bathroom, uni-
formly colored floor tile, wall tile, and fixtures present 
a greater hazard than tile and fixtures in contrasting 
colors.  A white toilet against a white background is 
easily tripped over, especially late at night. A routine 
quick vision test can be administered in a general prac-
tice clinic. However, a thorough eye exam by ophthal-
mologist should be done on a yearly basis. 

Risk Indicator: FRAX® Score Above Treatment 
Threshold 

As we have said, most fragility fractures occur in 
people who do not have osteoporosis by BMD criteria 
(DXA	T-score	≤	-2.5).	Factors	besides	bone	density	
come into play. Data on these factors and their rela-
tive contributions to fracture risk have been validated 
through study of population-based cohorts from 
Europe, North America, Asia, and Australia. The mod-
els used in the FRAX® software-based algorithm are 
based on these data. Developed by the World Health 
Organization, the FRAX® tool projects probability of 
fracture on the basis of validated risk factors, with or 
without BMD measurement.32 Patient specifics are en-
tered into the FRAX® calculator to generate ten-year 
projections for hip fracture and osteoporotic fracture 
at other sites. Treatment thresholds based on these 
predictive	scores	have	been	established:	≥	3%	risk	of	
hip	fracture	and	≥	20%	risk	of	any	major	osteoporosis-
related fracture (defined as fractures resulting from 
low-impact trauma, excluding fractures of face, fingers, 
and toes).

FRAX® projections are based on data for postmeno-
pausal women and men age 50 and older. It is not in-
tended for use in younger adults or children. FRAX® 
is validated in treatment-naïve patients, those who have 
not taken medication for osteoporosis at any time in 
their lives. Data used in the FRAX® algorithm is con-
tinuously updated and expanded as new information is 
available from reference populations.32 Data are cur-
rently being compiled that may extend evidence-based 
use of FRAX® to individuals who have been treated at 
some time in the past. 

 The great value of using FRAX® is its capacity to as-
sign a number to the patient’s fracture risk with clear 
guidance on when to treat. If the patient’s ten-year 
fracture probability is at or above 3% for hip fracture 
or 20% for other fractures, he or she should receive 
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created by Kaiser Permanente of Southern California, 
illustrate the comparative risk of atypical femur fracture 
with that of osteoporotic fragility fracture in a typical 
postmenopausal patient.

Explaining potential benefits and risks of a therapy may 
not be sufficient to motivate adherence day in and day 
out. In some cases, the patient may do better with a 
change in dosing. For example, a patient who is having 
difficulties with a daily oral dose might be better served 
by weekly or monthly oral doses, biannual injections, or 
yearly IV doses.

While stable BMD and absence of new fractures may not 
seem like progress, these are both concrete evidence of 
treatment success. Declines in biochemical markers of 
bone resorption also indicate that medication is work-
ing.  This type of objective feedback can help motivate 
patients to stay the course and adhere to treatment plans.

Many effective antifracture drugs are FDA approved 
and widely available: 
•	  Bisphosphonates (alendronate, alendronate plus D, 

ibandronate, risedronate, and zoledronic acid, in 
oral or IV doses administered daily, weekly, monthly, 
quarterly, or yearly) 

•	  Calcitonin (daily 200 IU intranasal spray)
•	  Estrogens (variety of oral doses estrogen, progestin, 

and combination estrogen-progestin in cyclic, se-
quential, and continuous regimens)

•	  Estrogen agonist/antagonist (raloxifene in daily 60 
mg tablet)

don’t take them as prescribed or stop taking them after 
one year.33,34 How can a clinician increase the likelihood 
that patients will benefit from these effective drugs? It’s 
a real challenge. Many approaches have been found to 
be helpful. All of them focus on the patient, his or her 
values, needs, and perceptions. For example: 
•	  Eliciting patient perceptions of risks and benefits of 

drug treatment before prescribing medication
•	  Correcting misunderstandings about risk of adverse 

events in the context of reduced risk of fracture
•	  Directly questioning patients about drug-related side 

effects they may be experiencing, discussing options 
for addressing these, following up with periodic calls 
regarding side-effects 

•	  Sending patients home with printed information 
about possible adverse effects, their prevalence, se-
riousness, and expected duration as well as when to 
seek medical attention

•	  Seeking out concerns related to dosing schedule 
and modifying as needed to better suit patient 
preferences

It can be difficult to counter widespread media messag-
es that exaggerate the risk of rare adverse events such 
as osteonecrosis of the jaw and atypical femur fracture, 
which have been associated with long-term use of 
bisphosphonate drugs in certain patients.

Graphic representations that visually contrast risk of 
fracture with risk of a particular adverse event can be a 
great help. The patient education graphics shown below, 

The Risk of Adverse Events With 
Osteoporosis Medication
Out	of	1,000	people	on	osteoporosis	
medication	for	5	years:			
							<1	may	have	osteonecrosis	of	
the	jaw		(.01/1000)
							<1	may	have	a	atypical	femur	
fracture			(.16/1000)

→→→→→
The Risk of Fracture Without 

Osteoporosis Medication
Out	of	1,000	women:

								500	will	suffer	a	fracture	
without	treatment	for	osteoporosis	

during	their	lifetime.

→→→→→

Graphic Source: Kaiser Permanente of Southern California, 
January 2013. Used with permission
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much as is needed to reach intake goals.

The average daily dietary calcium intake in adults age 
50 and older is 600 to 700 mg per day, well below 
the Institute of Medicine (IOM) recommendation of 

1,000 mg (men) and 1,200 mg 
(women).37  There is no evidence 
that calcium intake in excess of 
recommended amounts confers 
additional bone benefit. In fact, 
daily intake in excess of 1,500 mg 
has been linked in some studies to 
increased risk for kidney stones, 
cardiovascular disease, and stroke. 
The scientific literature is highly 
controversial in this area.38-41 

Patients may be unsure of how 
much calcium they get in their 
daily diet. A calculator such as the 
one shown on the next page can 
be helpful. It can be completed be-
fore each visit, allowing the patient 
and clinician to assess intake and 
track progress. Reminders with 
nutrition tips and recipes can be 

emailed to patients periodically to help them stay on 
track.

Vitamin D plays a major role in promoting calcium 
absorption, maintaining bone health, and preventing 
falls. Vitamin D deficiency has been associated with 
weakening of the muscles that come into play when 
one loses one’s balance. Recent data from a large popu-
lation-based prospective observational study of elderly 
community-dwelling men showed a U-shaped associa-
tion between vitamin D serum level and fracture risk. 
The highest risk of fracture was observed in men with 
serum levels of below 36nmol/L or above 72nmol/L 
(<14 ng/mL or >29 ng/mL). The lowest risk was in 
men with serum 25OHD between 60 and 72nmol/L 
(24-29 ng/mL).42 

Sufficient serum D is necessary for antifracture drugs 
to work. Unfortunately, a high prevalence of vitamin D 
deficiency has been found in patients taking osteoporo-
sis medications, and in those with hip fractures.43,44 

NOF recommends an intake of 800 to 1,000 interna-
tional units (IU) of vitamin D per day for adults age 
50 and older. Institute of Medicine Dietary Reference 
Intakes for vitamin D are 600 IU per day until age 70 

•	  Tissue-specific estrogen complex, bazedoxifene ac-
etate in combination with estradiol (daily 0.45mg 
/20 mg tablet)

•	  Parathyroid hormone (PTH [1-34], teriparatide, in 
daily 20 µg subcutaneous injection)

•	  RANKL inhibitor (denosumab 
in twice-yearly 60 mg subcuta-
neous injection)

The antifracture benefits of these 
drugs have been studied primarily 
in women with postmenopausal os-
teoporosis. There are limited frac-
ture data in men or in glucocorti-
coid-induced osteoporosis. 

FDA-approved osteoporosis treat-
ments have been demonstrated to 
decrease fracture risk in patients 
who have had fragility fractures 
and/or osteoporosis by DXA. 
Some of these drugs may reduce 
fractures in patients with low bone 
mass (osteopenia) and no history of 
fractures, but this evidence is less 
strong. 

SuPPorting HealtHy nutritional, exerciSe, 
and liFeStyle PracticeS

Simple interventions to preserve bone strength can be 
recommended at each office visit. These include ad-
equate intake of calcium and vitamin D, regular par-
ticipation in weight-bearing and muscle-strengthening 
exercise, cessation of tobacco use, and recognition and 
treatment of alcoholism. 

Adequate Intake of Calcium and Vitamin D 

Adequate intake of calcium and vitamin D has been 
demonstrated to reduce risk of fracture.35,36  The rela-
tive risks and benefits of calcium supplementation 
versus dietary intake are currently under investigation. 
Many questions remain: Are dietary and supplemental 
sources bioequivalent? Does calcium from supple-
ments cause harmful spikes in serum calcium? Do 
individuals who use supplemental calcium have higher 
risk for stroke or cardiovascular disease? More re-
search is needed to resolve these issues. In the mean-
time, the general recommendation is to get as much 
calcium as possible from foods and supplement only as 

Can Falls Be Made Safer? 
Specially	designed	garments	
that	pad	the	hip	may	protect	an	
individual	from	hip	fracture	in	the	
event	of	a	fall.	There	are	several	
varieties	of	hip	protectors	currently	
available.	Most	on	the	market	have	
not	been	tested	in	randomized	
clinical	trials.	

Evidence	is	inconclusive	regarding	
the	antifracture	benefits	of	hip	
protectors	as	well	as	how	best	to	
employ	them	in	different	patient	
populations.47	More	research	is	
needed	to	support	their	efficacy	and	
safety	and	to	aid	practitioners	in	
their	selection	and	use.
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contain vitamin D. Supplementation with either vita-
min D2 (ergocalciferol) or vitamin D3 (cholecalciferol) 
is acceptable. Vitamin D2 is derived from plant sources 
and may be preferred by individuals on a strict vegetar-
ian diet.

and 800 IU per day for adults age 71 years and older. 

Many factors lead to vitamin D deficiency including 
malabsorption syndromes (e.g., celiac disease) or other 
intestinal diseases, chronic renal insufficiency, certain 
medications (e.g. some antiseizure drugs), limited 
sun exposure, very dark skin, and obesity.45,46 Serum 
25(OH)D levels should be measured in patients at risk 
of deficiency. 

Vitamin D intakes required to correct deficiency vary 
from one person to the next. Frequently, patients will 
need more than the recommended 800-1,000 IU per 
day to reach or maintain target serum levels of 30 ng/
mL. Correcting severe deficiency may require 50,000 
IU of vitamin D once a week or the equivalent daily 
dose (6,000 IU) for 8-12 weeks to achieve a 25(OH)
D blood level of 30 ng/mL. This regimen would be fol-
lowed by a maintenance dose that supports adequate 
blood levels. The safe upper limit for daily intake of 
vitamin D for the general adult population is 4,000 IU 
per day.37

Dietary sources of vitamin D include vitamin 
D-fortified dairy milk and cereals, as well as liver and 
salt-water fish. Some calcium supplements and most 
multivitamin tablets, as well as some medications, also 

Individuals at Risk for Vitamin D 
Deficiency
•	 Homebound	and	institutionalized	individuals	and	

others	with	restricted	sun	exposure
•	 People	with	dark	skin	(e.g.,	people	of	African,	

Hispanic,	Middle	Eastern,	Native	American,	
South	Asia,	or	Native	American	descent.

•	 People	with	conditions	that	cause	fat	
malabsorption,	such	as	colitis,	Crohn’s	disease,	
celiac	disease,	inflammatory	bowel	disease,	and	
cystic	fibrosis.

•	 People	with	liver	or	kidney	diseases,	including	
kidney	transplant

•	 People	who	have	undergone	gastric	bypass	
(conflicting	research)

•	 Older	adults	(over	age	65)
•	 Obese	individuals	(BMI	>30)	
•	 People	with	restricted	diets,	such	as	vegan,	milk-

allergic,	ovo-vegetarian,	and	lactose-intolerant	
individuals.

CALCIUM CALCULATOR
STEP	  1:	  Estimate	  calcium	  intake	  from	  calcium-‐rich	  foods*	  	  
Product	  	   #	  of	  Servings/d	   Estimated	  calcium/	  

serving,	  in	  mg	  
Calcium	  in	  mg	  

Milk	  (8	  oz.)	   	   X	  299	   =	  	  
Yogurt	  (8	  oz.)	   	   X	  415	   =	  	  
Cheese	  (1.5	  oz.	  or	  1.5	  cubic	  in.)	   	   X	  307	   =	  	  
Fortified	  juice	  (6	  oz.)**	   	   X	  261	   =	  	  
Ice	  cream	  (1/2	  cup	  or	  4	  oz.)	   	   X	  84	   	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Subtotal	  =	  	  

STEP	  2:	  Add	  250	  mg	  for	  non-‐dairy	  sources	  to	  subtotal	  above	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  +250	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  TOTAL	  CALCIUM	  =	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  mg	  
Daily	  Intake	  Goal:	  1,000	  mg	  (men)	  1,200	  mg	  (women)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  
*	  About	  75%-‐80%	  of	  the	  calcium	  consumed	  in	  American	  diets	  is	  from	  dairy	  products.	  
**	  Calcium	  content	  of	  fortified	  foods	  varies.	  
(Data	  from:	  US	  Department	  of	  Health	  and	  Human	  Services.	  National	  Institutes	  of	  Health.	  Office	  of	  Dietary	  Supplements.	  Calcium:	  Dietary	  
Supplement	  Fact	  Sheet.	  Available	  at:	  http://ods.od.nih.gov/factsheets/Calcium-‐HealthProfessional/#ref.	  Accessed	  3/15.)	  
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to recognize patients with exces-
sive alcohol intake. Further evalua-
tion for alcoholism may be needed 
when suspected. Moderate alcohol 
intake has no known negative ef-
fect on bone and may even be as-
sociated with slightly higher bone 
density and lower risk of fracture 
in postmenopausal women. Note: 
The WHO FRAX algorithm defines 
excessive daily alcohol consumption 
to be three or more units daily — 
one unit roughly equals 8-10 g of 
alcohol: 10 oz. beer (285mL), 1.5 
oz. liquor (30mL), or 3-4 oz. wine 
(120mL).

tracking and Follow-uP: 
SyStematic Patient outreacH 
& care coordination

As with all chronic diseases, os-
teoporosis treatment is clinician 
initiated but patient managed. Day 

to day, week to week, the patient’s actions determine 
whether treatment succeeds or fails.  What can the cli-
nician do to ensure that fracture-prevention plans suc-
ceed? A great deal of research has gone into answering 
this question.49-51  

Several strategies have shown promise — improving 
patient outcomes and maintaining bone health. These 
strategies can be built into a practice management 
system to automate tasks such as creating work lists 
with staff assignments, alerting clinicians to needed 
follow-up testing, and sending reminders to patients 
for appointments and daily self-care activities such as 
exercise and nutritional enrichment. Setting up a sys-
tem like this can be time consuming, but once in place, 
efficiencies become immediately obvious. In the FLS 
model, this system is organized and overseen by a des-
ignated member of clinical staff, the fracture liaison. 

E-mail communication generated by practice manage-
ment system and/or scripted phone calls can be used 
to communicate with patients: 
•	  Appointment reminders, tests, therapy sessions, 

follow-up visits, etc.
•	  Follow-up questions — encourage patient to please 

Regular Weight-Bearing and 
Muscle-Strengthening Exercise

Weight-bearing and muscle-strength-
ening exercise reduces the risk of falls 
and fractures. Among its many health 
benefits, exercise can improve agility, 
strength, posture, and balance. In ad-
dition, weight-bearing exercise may 
modestly increase bone density. NOF 
strongly endorses lifelong physical 
activity at all ages, both for osteopo-
rosis prevention and overall health. 

Weight-bearing exercise (in which 
bones and muscles work against grav-
ity as the feet and legs bear the body’s 
weight) includes walking, jogging, 
Tai-Chi, stair climbing, dancing, and 
tennis. Muscle-strengthening exer-
cise includes weight training and oth-
er resistive exercises, such as yoga, 
Pilates, and circuit training pro-
grams. Some of these exercises can 
be dangerous for patients with low 
bone density or fractures. For example, exercises that 
require forward bending and twisting can cause verte-
bral fracture in a person with low spinal bone density. 

It is important that patients be evaluated by their cli-
nician before starting such a program and that the ex-
ercise program be supervised by a trained practitio-
ner. Guidelines for safe exercise can be found in the 
NOF publication Boning Up on Osteoporosis and in the 
Osteoporosis: Clinical Updates issue entitled “Rehabilitation 
of Patients with Fragility-Related Fractures.”

Cessation of  Tobacco Use and Avoidance of 
Excessive Alcohol Intake

Skeletal health is one of many reasons patients should 
be helped to stop tobacco smoking. Most patients prob-
ably do not know that tobacco is harmful to bone. 
Discussing smoking in the context of fractures and loss 
of independence may motivate a patient to quit. NOF 
strongly encourages smoking cessation as an osteoporo-
sis intervention. 

Alcohol intake of more than two drinks a day for 
women or three drinks a day for men reduces bone 
density and increases risk of falling.48 It can be difficult 

Tips for Effective Patient 
Communication
The	following	doctor-patient	
communication	techniques	can	
provide	a	foundation	for	productive	
patient	consulations	and	be	a	
source	of	motivation,	incentive,	and	
reassurance	for	patients	following	
fragility	fracture:	
•	 Be	aware	of	possible	hearing	

loss	in	older	patients.	Use	a	
“pocket	talker”	amplifier	for	
hearing	-impaired	patients.

•	 Utilize	interpreters	when	
working	with	non-English-
speaking	patients.

•	 Include	family	members	in	
consultations	when	possible.

•	 Use	visual	and	tactile	learning	
aids	such	as	models	of	bone		
and	graphics	like	those	shown	
on	page	10.	

•	 Practice	attentive	listening	skills,	
show	empathy,	and	ask	open-
ended	questions.
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on a fracture prevention program. 

The patient’s workup is remarkable for several addi-
tional risk-compounding factors. 

Physical Exam and Medical History
•	 Height:	5´10˝	(height	at	age	40:	6´1˝)
•	 Weight: 140 lbs (BMI 20.1)
•	 Hypertension managed medically
•	 No DXA or other BMD test
•	  Postural hypotension evaluation: Vitals Supine – 

135/76, 69; Vitals Sitting – 112/75, 76; Vitals 
Standing – 116/76, 75

•	  Vision check: Wearing glasses. Acuity 20/30 R, 
20/70 L. (History of glaucoma surgically corrected)

•	  History of vagotomy with partial gastrectomy to 
treat perforated peptic ulcer (at age 40)

•	  History of prostate cancer (onset age 66)
•	  Chronic asthma and multiple systemic allergies con-

trolled with medication 

Current Medications
•	 Valsartan 80 mg daily 
•	 Lipitor 40 mg at bedtime 
•	 Flomax 0.8 mg at bedtime
•	 Claritin 10 mg daily 
•	 Leukotriene modifiers for asthma 
•	 Albuterol rescue inhaler

Are there red flags for fracture risk in the patient’s 
medical history?
Yes. If past height measurement is correct, the patient 
has	lost	3˝—	highly	suggestive	of	vertebral	compres-
sion fracture. His blood pressure readings indicate 
postural hypotension. Both point to increased fracture 
risk.

Is the patient’s history of peptic ulcer surgery 
relevant to his bone strength?
It very well may be. Vagotomy/gastrectomy surgery is 
associated with malabsorption of calcium and vitamin 
D, putting survivors at long-term risk for poor bone 
quality and fractures. His serum vitamin D should be 
tested. If below 75 nmol/L (~30 ng/mL), he will 
be prescribed an oral dose of 50,000 IU vitamin D2 
weekly for 6 weeks at which time he will be reassessed. 
When goal level of ~30 ng/mL is achieved, he will be 
prescribed vitamin D as needed to maintain sufficiency.

What about his history of prostate cancer and 

call or email questions and concerns
•	  Support nutritional improvements — calcium 

checklist, recipes, nutrient target intake charts
•	  Promote exercise — calendar of workouts to keep 

track, guidelines for safe movement, resource list for 
local programs

•	  Track medication compliance. Higher compliance is 
observed in patients who initiate treatment within 
3 months of fracture, lower compliance if initiated 
later 

Maintaining bone health takes long-term commitment 
on the part of both patient and caregivers. Older adults 
frequently have multiple chronic conditions to manage. 
Keeping on top of all of the diet, drug, and lifestyle 
tasks involved in an antifracture treatment program 
can seem overwhelming. Regular patient-clinician/
clinician-patient communication can make the differ-
ence between independence and disability. Fragility 
fractures are not an inevitable part of aging. Preserving 
bone strength enables patients to stay active and inde-
pendent. The keys are awareness, effective treatment, 
fall prevention, persistent exercise, and clinical support 
to stay on track. 

caSe StudieS: Preventing 
Secondary FractureS

Case 1. 83-Year-Old Man with Wrist Fracture

The first patient we will discuss is a thin, healthy, 
community-dwelling Caucasian man of 83 who has re-
mained active and independent until recently breaking 
his right wrist by tripping over a rake in his garage. He 
is now casted and unable to care for himself without 
assistance.

The clinical setting is a group practice of primary 
care physicians. The practice does not have a Fracture 
Liaison Service, per se; however, it has an on-staff nurse 
educator and a relationship with occupational/physical 
therapy practice located in the same facility. The patient 
is a regular user of email and the “patient portal” he has 
established with the practice.

Is this wrist fracture evidence of low bone density 
and increased fracture risk? 
Yes. Given his age, this fracture indicates significant risk 
of future fractures. This wrist fracture may help raise 
the patient’s awareness and motivate him to get started 
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nmol/L (normal range 20-30 ng/mL)
•	  Serum C-telopeptide (CTX), a marker of bone re-

sorption, is 271.6 ng/L (normal range 51-70 years 
- 35-836 pg/mL)

•	  Serum calcium is low: total calcium 8.2 mg/dL 
(normal range 8.6-10.5 mg/dL) 

•	  Intact parathyroid hormone (PTH) is elevated at 128 
pg/mL (normal range 10-72 pg/mL) 

The clinician explains that the patient is at high risk for 
additional fractures and that antifracture medication 
would reduce this risk. The patient says he feels fine 
and that he doesn’t want to take any more medications.

How can the clinician encourage consideration of 
pharmacologic options by this patient?
First, the clinician can link the patient’s future risk for 
fracture to his current wrist fracture. Having lost the 
use of his right arm, the patient is fully aware of the 
inconvenience and pain associated with a fracture. The 
clinician can explain that medication is needed to help 
prevent more serious and disabling fractures from oc-
curring in the future. 

To help the patient understand his likelihood for frac-
ture, the clinician enters the patient’s factors into the 
FRAX® calculator as  shown at the bottom of this 
page.

What is the significance of the patient’s FRAX® 
score?
This patient’s FRAX score (17/34) puts him well above 
the threshold for antifracture treatment (>3% hip frac-
ture and >20% major osteoporotic fracture).  He is at 

asthma/allergies?
Again, they may be relevant. A review of the patient’s 
medication history will provide a more complete pic-
ture. The clinician should be aware that the patient 
might not connect past medical treatment with current 
bone health. Specific questions about therapies known 
to cause bone loss will be instructive.

The patient’s prostate cancer was treated with radia-
tion and one-year course of hormone agonist treatment 
(leuprolide injection). Urinary dysfunction is a common 
side effect of prostate cancer treatment. The clinician 
asks if the patient must get up to urinate at night and if 
so how many times. The patient reports needing to get 
up two or three times during the night and often has to 
rush to the bathroom during daytime hours. Both fac-
tors increase fall risk.

The clinician asks if the patient has ever taken other 
medications to control his allergies and asthma. The pa-
tient reports having been on long-term oral and inhaled 
glucocorticoid therapy (>5 years).

Should this patient be evaluated for metabolic bone 
disease?
Yes. While he may be diagnosed with osteoporosis on 
the basis of his fracture alone, we need to measure the 
severity of his bone loss and rule out modifiable under-
lying causes. 

A bone density scan by DXA is ordered. In addition, he 
has lateral spine x-ray to assess vertebral fractures.

Significant values:
•	  25-hydroxy-vitamin D level is deficient at 12 
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very high risk and should be treated.

What can the clinician discover that could promote 
treatment compliance? 
The clinician asks if the patient has questions or con-
cerns about starting on an antifracture drug. The pa-
tient expresses resistance to taking daily medication. 
With his peptic ulcer history, he is worried about caus-
ing GI trouble. 

The clinician suggests that a monthly or yearly dose 
might be preferable. The patient agrees. The clini-
cian prescribes yearly zoledronic acid injection and 
daily vitamin D and increased dietary with calcium a 
supplement as needed. The clinician explains that he 
may experience flu-like symptoms in the day or two 
following infusion and that these symptoms usually 
resolve on their own and diminish with each subse-
quent treatment. He recommends pretreatment with 
acetaminophen.

What can the clinician do to raise the patient’s 
awareness of his risk of fracturing from a fall?
The “Check Your Fall Risk” questionnaire (page 23) 
would be very useful in this instance. The patient an-
swers “yes” to four of the questions, (fall in past year, 
worry about falls, rushing to toilet, and feeling light-
headed). Each visit, the patient will complete the frac-
ture checklist. His score will be recorded on his elec-
tronic medical record so that results can be compared 
and discussed.

How can the clinician encourage this patient to 
stay active despite fear of falling? 
 The clinician can start by reassuring the patient that 
falls can be prevented through improved fitness and 
simple safety precautions such as removing tripping 
hazards, adding grab bars, improving lighting, exercis-
ing for stronger muscles and improved balance, updat-
ing eyeglass prescription, and standing up slowly to 
avoid dizziness.

What measures can the clinician take to initiate a 
fall prevention program with this patient?
The clinician refers the patient to the in-house nurse 
educator to discuss home fall-proofing (which will 
include take-home checklist, discussion with fam-
ily members, referral to home safety consultants/
resources). 

The designated clinical support staff assesses the pa-
tient’s mobility, strength, and balance. Results from 
these tests will be entered into patient’s electronic 
medical record.

Not surprisingly, the 30-Second Chair Stand, 4-Stage 
Balance, and Timed Get-Up-and-Go tests show the pa-
tient to be in the high-risk range. 

Patient’s risk factors for fractures/falls:
•	 Advanced age
•	 Low BMI
•	 History of fracture
•	 History of falls
•	 Height loss (possible vertebral compression fracture)
•	  Orthostatic blood pressure indicating postural 

hypotension
•	 Bone loss due to:
•	 Glucocorticoid use
•	 Testosterone agonist therapy (leuprolide)
•	  Malabsorption of calcium and vitamin D (resulting 

from ulcer surgery)
•	 Poor vision
•	 Nocturia >2 times a night
•	  Weak lower extremities (on Timed Up and Go test)

How can the primary care provider work with staff 
and colleagues to lower the high risk indicated by 
the patient's gait and strength tests?
The primary care provider prescribes physical therapy, 
noting it in the patient’s EMR so that a physical therapy 
assessment will be scheduled when the patient checks 
out. The physical therapist will design a targeted exer-
cise program to build strength and balance, and, if ap-
propriate, recommend referral to occupational therapy 
for evaluation for assistive devices (e.g. orthotics, cane, 
walker). 

How should this patient be followed?
Compliance with the once-yearly zoledronic acid 
should not be too difficult, although follow-up for the 
next annual dose should be noted. The hard part will 
be ensuring that measures for fall prevention, exercise, 
and nutritional enrichment are initiated and main-
tained. Along with the physical therapy appointment, 
the patient is scheduled for a follow-up appointment 
in three months to measure vitamin D and assess prog-
ress. In the interval, the patient will receive email re-
minders of the upcoming appointment and emails con-
taining information on calcium intake, safe movement, 
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•	 Antihypertensive diuretic (furosemide)
•	 Calcium channel blocker (amlodipine)

This patient has several significant conditions that are 
predictive of future fracture. To start with, she has 
osteoporosis. In addition, she has had two fragility frac-
tures. Her peripheral neuropathy limits normal sensa-
tion in her feet putting her at high risk of falling as does 
her sedentary lifestyle. She may also have orthostatic 
hypotension, drug-induced nocturia, and/or balance 
issues, calcium and vitamin D deficiency, vision prob-
lems, and diabetes-related bone quality issues that are 
not readily apparent. 

Has this patient failed to respond to antifracture 
treatment? 
Clearly she has failed to avoid fracture. However, it is 
unclear whether this is treatment related. While 50% 
of fractures are prevented by antifracture treatment, 
50% are not. This patient may be taking the medication 
as prescribed and have additional underlying causes for 
poor bone quality. 

How can the clinician uncover the cause of  her 
continued bone loss and fracture? 

We can start by confirming that she is actually compli-
ant with the prescribed treatment.

To avoid putting her on the spot, the clinician asks the 
patient if she has had any concerns about taking her 
medication.

The patient says that she took it for a couple of weeks, 
but stopped after reading an article about femur frac-
tures. She feels strongly that exercise and calcium are 
enough to protect her bones and dislikes taking drugs.

To identify any secondary contributors to bone loss, a 
comprehensive metabolic panel is ordered.

Significant laboratory results:
•	  25-hydroxy-vitamin D level is deficient at 16 

nmol/L (normal range 20-30 ng/mL)
•	  Serum C-telopeptide (CTX), a marker of bone re-

sorption, is at the high end of normal at 990 pg/
mL (normal range for postmenopausal women 104-
1008 pg/mL)

•	  Intact parathyroid hormone (PTH) is high-normal 
65 pg/mL (normal range 10-72 pg/mL) 

•	 Urinary calcium in high range of normal
•	 Urinary phosphorus in high range of normal

A bone density scan by DXA is ordered. 

and fall proofing. (If the patient did not use email, this 
material could be faxed or mailed to him.) 

At the next visit, the patient will retake the Check Your 
Risk for Falling questionnaire and Timed Get-Up-and-
Go test to see if any improvement has been made. He 
will meet with the nurse educator to discuss test results 
and their implications, as well as home fall-proofing 
efforts, diet, and exercise. Results will be noted in the 
patient’s chart for future comparison as improvements 
in measures like this can be very motivating.

Case 2. 70-Year-Old Woman with Type 2 
Diabetes and Hip fracture

The second patient we will discuss is an African 
America woman, aged 70, who has recently recovered 
from hip fracture repair. She was diagnosed with osteo-
porosis two years prior and prescribed daily alendro-
nate at that time. The setting is a large hospital-based 
multidisciplinary practice of primary care and specialty 
physicians, nurse practitioners, physician assistants, 
nurses, clinical associates, diagnostic staff and non-
clinical staff. 

Medical history:
•	 Height by stadiometer 5´4˝ (at baseline 5´5˝)
•	 Weight 188 lbs  (BMI 32.3)
•	 Positive family history for osteoporosis
•	 Personal history of hip fracture (from fall on ice)
•	  Personal history for nontraumatic wrist fracture as 

an adult
•	 Drinks fewer than 5 alcoholic beverages per week
•	 Does not smoke
•	  Takes 500 mg calcium/day as calcium carbonate and 

diet 
•	 Takes 200 IU vitamin D daily 
•	 Sedentary lifestyle 
•	 History of hypertension, controlled by medication
•	  Type 2 diabetes under poor-moderate glycemic 

control
•	 Diabetes-related neuropathy in feet
•	 Wears glasses
•	  BMD by DXA at baseline (two years ago): Hip: 0.74 

g/cm2; T-score -2.6; Lumbar spine 0.72 g/cm2; 
T-score: -2.8

Current Medications
•	 Alendronate 10 mg/day
•	 Diabetes medication (metformin)
•	 Antihypertensive ACE inhibitor (metopolol)
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DXA results:
Hip: 0.66 g/cm2; T-score -3.4
Lumbar spine: 0.69 g/cm2; T-score -3.1

Patient’s risk factors for fractures/falls: 
•	 Advanced age
•	 Low BMD
•	 Antifracture medication nonadherence
•	 History of fracture
•	 History of falls
•	 Peripheral neuropathy in feet
•	  Hypertension drug metoprolol can cause 

light-headedness
•	 Potential orthostatic hypotension
•	  Probable muscle weakness due to lack of weight-

bearing exercise
•	 Nocturia (diuretics)

•	  Potential visual impairment due to diabetes-
related retinopathy/cataract or expired eye-
glass prescription 

•	 Potential physical hazards in home 
•	 Vitamin D deficiency
•	  Long-standing type 2 diabetes with poor/

moderate glycemic control

Which of her risk factors can potentially be 
modified? 
Several of these risk factors can potentially be 
improved. First, she can start taking an antifrac-
ture medication. Concerns over side effects must 
first be addressed. Her hypertension drugs can 
potentially be adjusted to reduce dizziness and 
nocturia. She can begin a program of exercise 

Source: National Osteoporosis Foundation. Clinician’s Guide to Prevention and Treatment of Osteoporosis. 
Washington, DC: National Osteoporosis Foundation; 2014. (With modification)

Consider	  the	  Following	  Diagnostic	  Studies	  for	  Causes	  of	  Secondary	  Osteoporosis	  	  
BLOOD	  OR	  SERUM:	  

• Complete	  blood	  count	  (CBC)	  

• Chemistry	  levels	  (Calcium,	  renal	  function,	  phosphorus	  and	  magnesium)	  
• Liver	  function	  tests	  

• Thyroid-‐stimulating	  hormone	  (TSH)	  level	  +/-‐	  free	  T4	  

• 25(OH)D	  level	  
• Parathyroid	  hormone	  (PTH)	  	  

• Total	  testosterone	  and	  gonadotropin	  levels	  in	  younger	  men	  	  

• Bone	  turnover	  markers	  

Consider	  in	  selected	  patients	  	  
− Serum	  protein	  electrophoresis	  (SPEP),	  serum	  immunofixation,	  serum	  free	  light	  chains	  

(if	  multiple	  myeloma	  is	  suspected)	  

− Tissue	  transglutaminase	  antibodies	  (IgA	  and	  IgG,	  if	  celiac/	  disease	  is	  suspected)	  

− Iron	  and	  ferritin	  levels	  (in	  patients	  with	  abnormal	  CBC)	  
− Tryptase	  (in	  patient	  with	  idiopathic	  bone	  loss,	  to	  rule	  out	  systemic	  mastocytosis)	  

URINE:	  

• 24-‐hour	  urinary	  calcium	  
Consider	  in	  selected	  patients	  	  

− Protein	  electrophoresis	  (UPEP)	  

− Urinary	  free	  cortisol	  level	  	  
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and safe movement to improve balance. If drug modi-
fications do not improve her orthostatic hypotension, 
she can learn strategies for coping safely with it. She 
can have vision deficits corrected, and her home can 
be fall-proofed. Her dietary calcium and vitamin D 
intake can be increased and deficiencies corrected with 
supplements if needed.

Which of these factors can the primary care 
clinician address in this office visit?
The clinician reviews medications for potential alter-
natives that cause less dizziness and/or nocturia. He/
She suggests alternative antifracture medications that 
may be less burdensome to take than daily alendronate 
(monthly or yearly), writes prescription for monthly 
alendronate and discusses the patients concerns about 
femoral fractures. 

In addition, because falling due to poor vision is a seri-
ous risk for this patient, the clinician refers her to oph-
thalmology for a comprehensive eye exam. 

The patient’s vitamin D supplementation is increased 
to 4,000/day for six weeks. This should help normal-
ize her vitamin D and PTH. Tighter glycemic control 
would also be beneficial. Because obesity causes seques-
tering of vitamin D to fat, she will probably need this 
higher intake to correct her vitamin D levels. Calcium 
supplementation is suggested to bring her total intake 
(diet and supplement combines) to 1200 mg/day.

The patient’s neuropathic foot numbness increases her 
risk of falling and impairs her ability to be physically 
active. Referral is made to a podiatrist for evaluation of 
the patient’s feet and fitting of footwear or orthotics to 
improve mobility and reduce fall risk.

What roles will other care team members play in 
evaluating this patient and addressing known risk 
factors?
The primary care clinician will assign the patient to a 
fracture liaison (staff medical assistant) who will coor-
dinate and schedule the assessments and referrals, as 
follows. 

Nurse educator: 
•	  Counsel on drug compliance, ask about drug con-

cerns, use graphics showing risk of fracture com-
pared to risk of adverse events 

•	 Counsel on nutrition and supplementation
•	  Provide education materials on home fall-proofing 

Support NOF . . . . . . . . . . . . . . . .    
Join us in the fight against osteoporosis
 
NOF depends on the generosity of individuals who 
recognize our important work educating the public 
and health professionals alike on how to prevent, 
diagnose and treat osteoporosis.  

There are many ways to support NOF in its mission 
to defeat osteoporosis:

Individual Giving
Your gift will help us provide better care and 
support for the most vulnerable – those who 
have suffered a fracture – and to protect future 
generations from this debilitating disease

Recurring Gift
By giving a little each month to sustain NOF 
throughout the year, you can make a big impact 
in our efforts to start conversations about bone 
health and family health history in order to 
elevate osteoporosis to an issue of national 
concern. Your support will help us reach our goals 
of better treating and ultimately preventing 
osteoporosis.

Memorial and Tribute Gifts
Give a tribute or memorial gift honoring the 
memory of friends and loved ones. For all gifts 
made, NOF will send appropriate notification to 
the honoree or to the family of the deceased on 
your behalf and you will receive acknowledgment 
of your gift either online or through the mail.

Planned Giving
NOF offers a variety of planned giving options. 
Planned giving allows supporters to leave gifts 
to NOF at death or to invest gifts during their 
lifetime. Investing during your lifetime allows you 
to receive the benefits while you are alive and 
bequest the remaining funds to NOF at the time of 
your death.

Visit www.nof.org today to make your 
tax-deductible donation. 

The National Osteoporosis Foundation is a qualified 501(c)
(3) tax-exempt organization and all donations to the orga-
nization are tax deductible. 
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and refer to home health specialist who will make 
home visit to inspect, assess, and make recom-
mendations for modifications and/or assistive 
accommodations

Clinical staff: 
•	 Conduct orthostatic hypotension assessment 
•	  Administer strength and gait tests (Timed Up and 

Go, Four-Position Stand, 30-second Chair Rise) 
based on results, refer to physical therapist

Ophthalmologist: 
•	 Comprehensive eye exam
•	  Make any necessary referrals or modifications to 

eyeglass prescription

Physical therapist: 
•	 Assess strength, gait, and balance
•	 Teach safe movement
•	  Prescribe and teach exercises for improved strength 

and balance (in addition to weight reduction)

Fracture liaison/FLS coordinator: 
•	  Monitor EMR for completion of each task, re-

cording of results, and reporting to primary care 
provider

•	 Set up system of E-mail/phone communications 
•	  Email or phone at one week to see if she filled pre-

scriptions, scheduled home visit, added calcium to 
diet, made appointment for eye exam, etc.

•	  Email or phone at two weeks to encourage healthy 
diet with calcium calculator and list of calium-rich 
foods

•	  Email or phone at three weeks with home safety 
guidelines and principles of safe movement (emailed 
or mailed to her home)

•	  Coordinate and schedule tests and return office 
visits with primary care provider and care team as 
needed

•	  Provide updated records to primary care provider

Summary

Prior fracture raises risk for future fracture, yet too 
many patients have multiple fractures without being 
diagnosed and treated with effective antifracture medi-
cations. These patients slip through the cracks for many 
reasons, including the complexity of bone metabolism 
and the complexity of our fragmented health care 
system. 

A coordinated team approach has proven to be effective 

in reducing secondary fractures in at-risk patients.45,46,47  
The Fracture Liaison Service (FLS) model of care is 
one such team approach, in which a designated staff 
member (liaison) plays a central organizing role, seeing 
to it that all appropriate tests, prescriptions, referrals, 
patient education, and follow-up are completed and 
accounted for. In addition to the team of primary care 
and specialist clinicians and clinical support staff, the 
FLS model makes optimal use of information technol-
ogy tools including practice management software and 
electronic medical records to automate and streamline 
the multifaceted management plan. 

The NBHA’s Fracture Prevention CENTRAL resource 
center (www.FracturePreventionCENTRAL.org) was 
launched online in March 2012 to assist people inter-
ested in the learning more about the FLS model of care 
or in launching and/or operating an integrated fracture 
prevention program. Materials are provided by NBHA 
and its partners at no cost to users. By visiting Fracture 
Prevention CENTRAL, interested parties can gain ac-
cess to everything they will need to get started: sample 
HEDIS performance reporting documents, reimburse-
ment models, management algorithms, patient educa-
tion publications, electronic health record reminder 
systems, and more.

Resources

American Orthopaedic Association Own the Bone™ 
Post-Fragility Fracture Quality Improvement Program. 
http://www.aoassn.org  (847) 318-7336.

Centers for Disease Control and Prevention: STEADI 
(Stopping Elderly Accidents, Deaths & Injuries) Tool 
Kit for Health Care Providers. http://www.cdc.gov/
homeandrecreationalsafety/Falls/steadi/index.html. 

National Bone Health Alliance (NBHA) Fracture 
Prevention CENTRAL FLS Resource Center. http://
www.FracturePreventionCENTRAL.org.  (855) 
742-8179.

National Osteoporosis Foundation. Bone Source. 
https://my.nof.org/bone-source. (800) 231-4222.
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Check Your Risk for Falling
Please circle “Yes” or “No” for each statement below. Why it matters

Yes (2) No (0) I have fallen in the past year. People who have fallen once are likely to fall 
again. 

Yes (2) No (0) I use or have been advised to use a cane 
or walker to get around safely.

People who have been advised to use a cane or 
walker may already be more likely to fall.

Yes (1) No (0) Sometimes I feel unsteady when I am 
walking. 

Unsteadiness or needing support while walking 
are signs of poor balance.

Yes (1) No (0) I steady myself by holding onto furniture 
when walking at home.

This is also a sign of poor balance.

Yes (1) No (0) I am worried about falling. People who are worried about falling are more 
likely to fall.

Yes (1) No (0) I need to push with my hands to stand 
up from a chair.

This is a sign of weak leg muscles, a major reason  
for falling.

Yes (1) No (0) I have some trouble stepping up onto a 
curb.

This is also a sign of weak leg muscles.

Yes (1) No (0) I often have to rush to the toilet. Rushing to the bathroom, especially at night, 
increases your chance of falling.

Yes (1) No (0) I have lost some feeling in my feet. Numbness in your feet can cause stumbles and 
lead to falls. 

Yes (1) No (0) I take medicine that sometimes makes 
me feel light-headed or more tired than 
usual.

Side effects from medicines can sometimes 
increase your chance of falling. 

Yes (1) No (0) I take medicine to help me sleep or 
improve my mood.

These medicines can sometimes increase your 
chance of falling. 

Yes (1) No (0) I often feel sad or depressed. Symptoms of depression, such as not feeling 
well or feeling slowed down, are linked to falls.

Total______
Add up the number of points for each “yes” answer. If you scored 4 points or more, you may 
be at risk for falling. Discuss this brochure with your doctor.

Your doctor m
ay suggest:

• H
aving other m

edical tests

• Changing your m
edicines

• Consulting a specialist 

• Seeing a physical therapist

•   A
ttending a fall prevention program

*This checklist w
as developed by 

the G
reater Los Angeles VA G

eriatric 
Research Education Clinical Center and 
affi

liates and is a validated fall risk self-
assessm

ent tool (Rubenstein et al. J Safety 
Res; 2011:42(6)493-499). Adapted w

ith 
perm

ission of the authors.

*This checklist was developed by the Greater Los Angeles VA Geriatric Research Education Clinical 
Center and affiliates and is a validated fall risk self-assessment tool (Rubenstein et al. J Safety 
Res; 2011:42(6)493-499). Adapted by the CDC with permission of the authors for inclusion in the 
patient education pamphlet: Stay Independent: Falls are the main reason why older people lose their 
independence. Are you at risk? Part of the STEADI (Stopping Elderly Accidents, Deaths & Injuries) Tool Kit 
for Health Care Providers

Available at: http://www.cdc.gov/homeandrecreationalsafety/pdf/steadi/stay_independent.pdf Accessed 
February 2015.
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Centers for Disease 
Control and Prevention 

Patient: Date: Time: AM/PM 

The Timed Up and Go (TUG) Test  
Purpose: To assess mobility 

Equipment: A stopwatch 

Directions: Patients wear their regular footwear and can use a walking 
aid if needed. Begin by having the patient sit back in a standard arm 
chair and identify a line 3 meters or 10 feet away on the floor. 

Instructions to the patient: 

When I say “Go,” I want you to: 

1. Stand up from the chair 

2. Walk to the line on the floor at your normal pace 

3. Turn 

4. Walk back to the chair at your normal pace 

5. Sit down again 

On the word “Go” begin timing.  

Stop timing after patient has sat back down and record.  

_________Time:  seconds 

An older adult who takes ≥12 seconds to complete the TUG is at 
high risk for falling. 

Observe the patient’s postural stability, gait, stride length, and sway. 

Circle all that apply:  Slow tentative pace   Loss of balance  
Short strides   Little or no arm swing   Steadying self on walls 

Shuffling En bloc turning   Not using assistive device properly 

Notes: 

For relevant articles, go to: www.cdc.gov/injury/STEADI 

National Center for Injury 
Prevention and Control 




  



Centers for Disease Control and Prevention National Center for 
Injury Prevention and Control. Available at: http://www.cdc.gov/
homeandrecreationalsafety/pdf/steadi/timed_up_and_go_test.pdf. 
Accessed 2/2015.
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The 30-Second Chair Stand Test  
Purpose: To test leg strength and endurance 

Equipment: 

Instructions to the patient: 

1. 

2. 

3. 

4. 

5. On “Go,”

6. 

On “Go,”

 

 

 

Number: Score ___________  See next page. 

A below average score indicates a high risk for falls. 

Notes: 

www.cdc.gov/injury/STEADI 

Centers for Disease 
Control and Prevention 
National Center for Injury 
Prevention and Control 

_________ 

ChAIR STAnd 
BeLOw-AveRAge 

SCOReS
Age Men Women

60-65 <14 <12

65-69 <12 <11

70-74 <11 <10

80-84 <10 <9

85-89 <8 <9

90-94 <7 <4

Centers for Disease Control and Prevention National Center for 
Injury Prevention and Control. Available at: http://www.cdc.gov/
homeandrecreationalsafety/pdf/steadi/30_second_chair_stand_test.
pdf. Accessed 2/2015.
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Centers for Disease Control and Prevention National Center for 
Injury Prevention and Control. Available at: http://www.cdc.gov/
homeandrecreationalsafety/pdf/steadi/4_stage_balance_test.pdf. 
Accessed 2/2015.

Patient: Date: Time: AM/PM 

The 4-Stage Balance Test 
Purpose: To assess static balance 

Equipment: A stopwatch 

Directions: There are four progressively more challenging 
positions. Patients should not use an assistive device (cane or 
walker) and keep their eyes open. 

Describe and demonstrate each position. Stand next to the patient, 
hold his/her arm and help them assume the correct foot position. 

When the patient is steady, let go, but remain ready to catch the 
patient if he/she should lose their balance. 

If the patient can hold a position for 10 seconds without moving 
his/her feet or needing support, go on to the next position. 
If not, stop the test. 

Instructions to the patient: I’m going to show you four positions. 

Try to stand in each position for 10 seconds. You can hold your 
arms out or move your body to help keep your balance but 
don’t move your feet.  Hold this position until I tell you to stop. 

For each stage, say “Ready, begin” and begin timing. 

After 10 seconds, say “Stop.” 

See next page for detailed patient instructions and 
illustrations of the four positions. 

For relevant articles, go to: www.cdc.gov/injury/STEADI 

Centers for Disease 
Control and Prevention 
National Center for Injury 
Prevention and Control 

PAGE 1 OF 2
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Centers for Disease Control and Prevention National Center for 
Injury Prevention and Control. Available at: http://www.cdc.gov/
homeandrecreationalsafety/pdf/steadi/4_stage_balance_test.pdf. 
Accessed 2/2015.

PAGE 2 OF 2

Instructions to the patient: 

1. Stand with your feet side by side. Time: __________ seconds 

2. Place the instep of one foot so it is 
touching the big toe of the other foot. Time: __________ seconds 

3. Place one foot in front of the other,  
heel touching toe. Time: __________ seconds  

4. Stand on one foot. Time: __________ seconds 

An older adult who cannot hold the tandem stance for at least 10 seconds 
is at increased risk of falling. 

Notes:
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Centers for Disease Control and Prevention National Center 
for Injury Prevention and Control. Available at: http://www.cdc.
gov/homeandrecreationalsafety/pdf/steadi/algorithm_fall_risk_
assessment.pdf. Accessed 2/2015.

Algorithm for Fall Risk Assessment & Interventions 
Lo

w
 R

isk 
M

o
d

erate R
isk 

H
ig

h R
isk 

Conduct multifactorial 
risk assessment 

• Review Stay Independent 
brochure 

• Falls history 
• Physical exam including: 

- Postural dizziness/ 
postural hypotension 

- Medication review 
- Cognitive screening 
- Feet & footwear 
- Use of mobility aids 
- Visual acuity check 

Recommend HIGH RISK 
fall interventions 

• Educate patient 
• Vitamin D +/- calcium 
• Refer to PT to enhance 

functional mobility & improve 
strength & balance 

• Manage & monitor hypotension 
• Manage medications 
• Address foot problems 
• Optimize vision 
• Optimize home safety 

Follow up with patient 
within 30 days 

• Review care plan 

• Assess & encourage fall risk 
reduction behaviors 

• Discuss & address barriers 
to adherence 

———— 
Transition to maintenance 
exercise program when 
patient is ready 

Patient completes Stay Independent  brochure 

Gait, strength or balance problem 

Score ≥ 4 
or 

YES to any key question 

Assess fall risk 
Patient scores ≥ 4 on the Stay Independent 
brochure 

or 
Clinician asks key questions: 
• Fell in past year? 

- If YES ask, How many times? Were you injured? 
• Feels unsteady when standing or walking? 
• Worries about falling? 

Injury No injury 

1 fall 0 falls 

Recommend 
MODERATE RISK 
fall interventions 

• Educate patient 
• Vitamin D +/- calcium 
• Refer to PT to improve gait, 

strength & balance 
or 

refer to a community fall 
prevention program 

Recommend 
LOW RISK 

fall interventions 
• Educate patient 
• Vitamin D +/- calcium 
• Refer for strength & balance 

exercise (community exercise 
or fall prevention program) 

Score < 4 
or 

NO to all 
questions 

No gait, 
strength 

or balance 
problems 

≥ 2 falls 

Evaluate gait, strength & balance 
• Timed Up & Go (recommended) 
• 30 Second Chair Stand (optional) 
• 4 Stage Balance Test (optional) 

Centers for Disease 
Control and Prevention 
National Center for Injury 
Prevention and Control 



Calcium-Rich Food, serving size Calcium (mg) 

Fortified oatmeal, 1 packet 350 

Sardines, canned in oil, with edible bones, 3 oz. 324 

Cheddar cheese, 1 1/2 oz. shredded 306 

Milk, nonfat, 1 cup 302 

Milkshake, 1 cup 300 

Yogurt, plain, low-fat, 1 cup 300 

Soybeans, cooked, 1 cup 261 

Tofu, firm, with calcium, 1/2 cup 204 

Orange juice, fortified with calcium, 6 oz. 200-260 (varies) 

Salmon, canned, with edible bones, 3 oz. 181 

Pudding, instant (chocolate, banana, etc.) made with 2% milk, 1/2 cup 153 

Baked beans, 1 cup 142 

Cottage cheese, 1% milk fat, 1 cup 138 

Spaghetti, lasagna, 1 cup 125 

Frozen yogurt, vanilla, soft-serve, 1/2 cup 103 

Ready-to-eat cereal, fortified with calcium, 1 cup 100-1000 (varies) 

Cheese pizza, 1 slice 100 

Fortified waffles, 2 100 

Turnip greens, boiled, 1/2 99 

Broccoli, raw, 1 cup 90 

Ice cream, vanilla, 1/2 cup 85 

Soy or rice milk, fortified with calcium, 1 cup 80-500 (varies) 

	  

Source: U.S. National Institutes of Health. The Surgeon General’s Report on Bone Health and 
Osteoporosis: What It Means to You. NIH Publication No. 12–7827. March 2013. Available at: http://www.
niams.nih.gov/ Health_Info/Bone/SGR/surgeon_generals_report.asp#s. Accessed February 13, 2014.

Calcium-Rich Foods Patient Handout
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Osteoporosis International
Osteoporosis International is the leading scientific journal for 
clinical research in osteoporosis and related bone diseases. 
Published monthly, the journal is an international, multi-
disciplinary joint initiative of NOF and the International 
Osteoporosis Foundation.
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A guide to Osteoporosis Medicines
This brochure will help you better understand your 
osteoporosis treatment options. It provides information on 
the osteoporosis medicines approved by the U.S. Food and 
Drug Administration (FDA), discusses factors to consider 
when making a treatment decision and the issues you may 
face in staying with a treatment plan. 

boning up on Osteoporosis: A guide to Prevention and 
Treatment
This 100+ page patient care handbook offers up-to-date 
information on the prevention, diagnosis and treatment of 
osteoporosis. 

Free printable downloads and discounts on print patient 
education publications for NOF Professional Members

How Strong Are Your bones? 
This brochure helps people understand osteoporosis, their 
risk factors for the disease and the importance of bone 
healthy behaviors. It explains bone density testing and 
includes information on when to have a bone density test, 
what the results mean and when to consider treatment.

nOf STORE: Order Education Materials for Your Patients 
Member Discount on All Purchases


