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Å What is Osteoporosis  

Å Why is the diagnosis and treatment of Osteoporosis 
important  

Å How do we make a diagnosis  

Å Who is at higher risk for developing Osteoporosis  

Å What Investigations  

Å What to look for during patient examination  

Å Who do you treat - Osteoporosis Canada Guideline 2010  

Å Integrated approach to treatment ñ to prevent falls 
and fractures  

 

 

 

 

 

 

Summary  
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What is OSTEOPOROSIS: 
Normal bone, but thinner. òmore porousó 

· Skeletal disorder of compromised bone 

strength  
·Low bone density (Quantity)  

·Deterioration of bone microarchitecture (Quality)  
 

· Most serious consequence is fragility fracture  
·A fracture that occurs spontaneously or from minor 

trauma (such as a fall from standing height or less or at 

walking speed or less)  
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What is Bone?  
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What is Osteoporosis?  

Normal Bone  Porous Bone  
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Menopause 

Aging 

Disease 

Drugs 

 

Resorption > Formation 

 Healthy Bone           Resorption å Formation 

Baron R. Primer on the Metabolic Bone Diseases and Disorders of Mineral Metabolism 6th ed . 

Adapted from http://www.ns.umich.edu/Releases/2005/Feb05/img/bpme.jpg 

Bone Remodeling Cycle  

 



Presented by: Ontarioõs Geriatric Steering Committee  7 

Bone Mass Through the Life Span  
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A fracture caused by injury that would be 

insufficient to fracture a normal bone.  

 

A fracture occurring spontaneously or 

following minor trauma such as a fall from 

height of three steps or less  

Fragility Fracture  
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More fracture(s)  

Chronic pain  

Immobility  

Decreased quality of life  

Loss of independence  

Institutionalization  

Cost to healthcare  

Death  

Consequences of Fractures  
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Why is the diagnosis and treatment of 

osteoporosis important?  
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Fractures from osteoporosis in Canadian women are more common than 

heart attack, stroke and breast cancer combined 1 
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*Canadian hip fractures from (1); Non -hip fracture data extrapolated from (2).  
ÀOther represents non -osteoporotic fractures  sites ( humerus , clavicle, hands/fingers, patella, tibia, fibula). 2 

1. Leslie WD, et al. Osteoporos  Int . 2010; 21:1317Ȥ1322; 2. Burge J, et al. J Bone Miner Res. 2007;22:465-475;  
3. Public Health Agency of Canada. 2009; 4. Canadian Cancer Society. 2009.  
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Impact of osteoporosis on Quality of Life 
between various disease states  

Sawka AM, et al . Osteoporos  Int . 2005;16:836-1840. 
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1. Ioannidis G, et al. CMAJ  2009; 181(5):265-271. 

2. Papaioannou  A, et al. J SOGC  2000; 22(8):591-597. 
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Return to main presentation 
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How do we make a diagnosis 

of osteoporosis?  
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 Bone Mineral Density (BMD)  
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Role of BMD 

To determine RISK FOR FRACTURE 

 

To look for other secondary causes of bone 

loss if persistent or rapid bone loss on follow -

up BMD (done as per guidelines)  
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1994--WHO (World Health Organization) used BMD T 
scores as criteria defining Osteoporosis   
 

March 2008 --FRAX (Fracture Risk Assessment ) 
ONLINE Scoring Tool  by WHO for over 20 countries - 
better risk estimation with BMD  
 

Fall 2010--CAROC  (Canadian Association of 
Radiology and Osteoporosis Canada) nomogram 
utilizes BMD for Fracture Risk Assessment .   

 

Why the Emphasis on BMD?  
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Who is at higher risk for 

developing Osteoporosis?  
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Primary hyperparathyroidism  

Type I diabetes  

Osteogenesis  imperfecta  

Untreated long -standing hyperthyroidism, hypogonadism, or  

premature menopause (< 45 years)  

Cushingõs disease 

Chronic malnutrition or malabsorption  

Chronic liver disease  

Chronic obstructive pulmonary disease (COPD)  

Chronic inflammatory conditions (e.g., rheumatoid arthritis [RA],  

inflammatory bowel disease)  

Disorders Associated with Osteoporosis  

and Increased Fracture Risk  
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WHO SHOULD HAVE BMD? 

2010 Guidelines  

Age < 50 yr Age 50-64 yr Age > 65 yr 

Encourage basic bone health for all individuals over age 50, including regular active weight-bearing exercise, calcium 
(diet and supplementation) 1200 mg daily, vitamin D 800-2000 IU (20-50µg) daily and fall-prevention strategies 

ωFragility fracture after age  40 
ωProlonged use of glucocorticoids or other 
 high-risk medications 
ωParental hip fracture 
ωVertebral fracture or osteopenia identified 
 on radiography 
ωHigh alcohol intake or current smoking 
ωLow body weight (< 60 kg) or major weight 
 loss (> 10% of body weight at age 25) 
ωOther disorders strongly associated with 
 osteoporosis 

ωFragility fractures 
ωUse of high-risk 
 medications 
ωHypogonadism 
ωMalabsorption syndromes 
ωChronic inflammatory 
 conditions 
ωPrimary 
 hyperparathyroidism 
ωOther disorders strongly 
 associated with rapid bone 
 loss or fractures 

ωAll men and women 

Initial BMD Testing 
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What Investigations?  
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May also include:  

X-Ray of Thoracic Lumbar 

Spine 

Further lab: 

CBC,Creatinine,Alkaline  

Phosphatase,TSH, 

Calcium, Albumin, Serum 

Protein Electrophoresis if 

Vertebral Fracture  

 

 

 

Clinical Investigations   

http://www.123rf.com/photo_13719303_tube-for-a-medical-test.html
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In situations where deficiency is suspected or where  
levels would affect response to therapy  
ï Individuals with impaired intestinal absorption  

ïPatients with osteoporosis requiring pharmacotherapy  

 

Should be checked no sooner than three months after 
commencing an adequate supplementation dose  

 

Monitoring of routine supplement use and routine  
screening of otherwise healthy individuals are not  
necessary  

When to Measure Serum 25 -OH-D 

Hanley DA, et al. CMAJ  2010; 182:E610-E618. 
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In selected patients, based on clinical 

assessment, additional biochemical testing 

should be considered to rule out secondary 

causes of osteoporosis  
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In patients with  
Condition / 

Disease  
Test 

Persistently elevated serum calcium  Hyperparathyroidism  Parathyroid hormone (PTH)  

Multiple or atypical vertebral 

fractures  
Multiple myeloma  

Protein electrophoresis  

Immunoelectrophoresis  

Symptoms/signs of malabsorption or 

non response to vitamin D therapy  
Celiac disease  

Antibodies associated with 

gluten enteropathy  

Signs and symptoms of androgen 

deficiency (in men)  
Hypogonadism  

Early morning Testosterone 

(bioavailable or total)  

Serum prolactin  

History of kidney stones  Hypercalciuria  24-hour urine for calcium  

Tests for Potential Secondary Causes  



Presented by: Ontarioõs Geriatric Steering Committee  27 Presented by: Ontarioõs Geriatric Steering Committee  

What to look for during 

patient examination?  
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Assessment  Recommended Elements of Clinical Assessment   

Physical 
examination  

Measure weight  (weight loss of >10% since age 25 is significant)  

Measure height  annually  (prospective loss > 2cm)  

   (historical height loss > 6 cm)  

Measure rib to pelvis distance  < 2 fingers' breadth  

Measure occiput -to -wall distance  (for kyphosis) > 5cm  

Assess fall risk by using Get -Up-and -Go Test (ability to get out of chair without 

using arms, walk several steps and return)  

Recommendations for Clinical Assessment  

Diagnosis 
of 
vertebral  

fractures  
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Rib-Pelvis and Occiput -to-Wall Distances  

4 cm 

3 FBs 

8 cm 

12 cm 

2 FBs 

Height loss 3 cm 

8 cm 
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History of falls in the last  
year is one of the most  
significant risk factors for  
predicting future fall 1-6 

 

Dementia and poor physical  
function have also been  
found to be associated with  
falls and fractures in older  
adults 2,4,5 

Falls Risk Assessment 

1. Tinetti ME. N Engl J Med  2003; 348:42-49. 
2. J Am Geriatr  Soc 2001; 49:664-672. 

3. Ganz  DA, et al. JAMA  2007; 297:77-86. 

4. Bensen R, et al. BMC Musculoskeletal Disorders  2005; 6:47. 

5. Cawthon PM, et al.  J Bone Miner Res  2008; 23:1037-1044. 

6. Gates S,et al. BMJ 2008; 336(7636):130-133. 

Age 80 

Age 60 
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Who do you treat?  
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Who Should be Treated? 2010 Guidelines  

Assessment of fracture risk  

Moderate risk  
(10-year fracture risk 10% -20%) 

Low risk 
(10-year fracture risk < 10%)  

Lateral thoracolumbar radiography 

(T4-L4) or vertebral fracture 

assessment may aid in decision -

making by identifying vertebral 

fractures  

High risk  
(10-year fracture risk > 20% or 

prior fragility fracture of hip or 

spine or > 1 fragility fracture)  

Good evidence of 

benefit from 

pharmacotherapy  

Always 

consider 

patient 

preference  

Unlikely to benefit from 

pharmacotherapy  

Reassess in 5 yr 

Factors warranting consideration of 

pharmacologic therapyé  

Initial BMD Testing  
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Moderate risk  
(10-year fracture risk 10% -20%) 

Lateral thoracolumbar radiography (T4 -L4) or vertebral fracture assessment may aid in decision -making by identifying vertebral 
fractures  

Factors warranting consideration of pharmacotherapy:  
 

ÅPrevious wrist fracture in individuals aged > 65 or those with T -

score < -2.5 
ÅLumbar spine T -score much lower than femoral neck T - score  
ÅRapid bone loss  
ÅMen on Androgen Deprivation Therapy for prostate cancer  
ÅWomen on Aromatase Inhibitors  for breast cancer  

ÅLong -term or repeated use of systemic glucocorticoids (oral or 
parenteral) not meeting conventional criteria  for recent 
prolonged use  
ÅRecurrent falls ( > 2 in the past 12 mo)  
ÅOther disorders strongly associated with osteoporosis, rapid bone 

loss or fractures  

Good 

evidence 

of benefit 

from 

pharmaco -

therapy  

Repeat BMD in 

1-3 yr and 

reassess risk 
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Assessment of Basal 10 -year Fracture Risk: CAROC System  
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Assessment of Basal 10 -year Fracture Risk: CAROC System  



Presented by: Ontarioõs Geriatric Steering Committee  

 

 

 

 

Integrated a pproach to treatment -

to prevent Falls and Fractures  
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Vitamin D (400 -1000 iu/day ) 

 

Calcium intake (1200 mg /day, preferably dietary ) 

 

Prevent Fallsñspecific exercises for balance, 

strength  

 

Not so New Therapies to Prevent Fractures?  
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Vitamin D Supplementation (D3)  

Reduced Non -vertebral Fracture Risk  

Bischoff -Ferrari HA, et al. JAMA  2005; 293(18):2257-2264. 
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Vitamin D: Reduced Falls in the Elderly  

Bischoff -Ferrari HA, et al. BMJ 2009; 339:b3692. 



Presented by: Ontarioõs Geriatric Steering Committee  40 

Association of Calcium Intake with Hip Fracture Risk  

Tang BM, et al. Lancet 2007; 370(9588):657-666. 
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High-dose calcium supplementation 

has been  

associated with  

ïRenal calculi in older women  

ïCardiovascular events ðNew Zealand study  

(more than 800 mg of EXOGENOUS Ca  was  

associated with approx.  30% risk of CV events)  

ïProstate cancer in older men  

 

Potential Risks of Calcium Supplementation  

1. Bolland  MJ, et al. J Clin Endocrinol  Metab  2010; 95(3):1174-1181. 

2. Bolland  MJ, et al. BMJ 2008; 336(7638):262-266. 

3. Reid IR, et al. Osteoporos  Int 2008; 19(8):1119-1123. 
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Programs > 1 year  
including aerobic  
exercises and strength  
training have  
demonstrated positive  
effects on BMD and  
thoracic kyphosis 1  

 

Moderate to vigorous exercise has demonstrated an 
ability to reduce hip fracture risk 2  

Benefits of Exercise :  
Fractures and Bone Health  

1. De Kam  D, et al. Osteoporos  Int 2009; 20(12):2111-25. 

2. Moayyeri  A. Ann Epidemiol  2008; 18:827-835. 
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Exercise-focused interventions for community -

dwelling older people 1 

Tai chi, gait and balance training 1-3 

Home safety assessment (only  

effective in those at high risk for  

falls)1  

First Cataract removal 3 

Nonpharmacologic  Interventions Associated 

with Reduction in Falls  

1. Gillespie LD, et al. Cochrane Database Syst Rev 2009; CD007146. 

2. Cameron ID, et al. Cochrane Database Syst Rev 2010; 1(CD005465).  

3. McClure RJ, et al. Cochrane Database Syst Rev 2008; 1(CD004441).  
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Anti -Fracture Therapies  
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First Line Therapies with Evidence for Fracture 

Prevention in Postmenopausal Women 1  
Based on GRADE A evidence as assessed in the Osteoporosis Canada 2010  Clinical Practice Guidelines for the Diagnosis and 

Management of Osteoporosis in Canada 1* 

Type of Fracture  

 

Antiresorptive  Therapy  Bone Formation 

Therapy  

Bisphosphonates  Denosumab  Raloxifene  Estrogen ** 

(Hormone 

Therapy)  

Teriparatide  

Alendronate  Risedronate  Zoledronic  
Acid  

Vertebral  

Hip 

Non -
Vertebral  

*For postmenopausal women,    indicates first line therapies and Grade A recommendation.  
**Hormone therapy (estrogen) can be used as first -line therapy in women with menopausal symptoms.  
In Clinical trials, non -vertebral fractures are a composite endpoint including hip, femur, pelvis, tibia, humerus , radius, and clavicle.  
 

Papaioannou A,  Morin S. CMAJ. 2010.DOI:10.1503/cmaj.100771 
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Daily  Weekly  Monthly  6-Monthly  Yearly  

Alendronate  
(Fosamax ®) 

ã ã 

Risedronate  
(Actonel ®) 

ã ã ã 

Zoledronic  
acid (Aclasta ®)  

ã 
(IV)  

Raloxifene  
(Evista®) 

ã 

Teriparatide  
(Forteo ®) 

ã 
(sc injections)  

Denosumab  
ã 

sc injection  

Dosing Frequency  

1. Brown JP et al . JOGC. 2006;172:S95-S112  2. Black DM, et al . N Engl J Med . 2007;356:1809-22. 3. Bone HG et al . 

J Clin Endocrinol  Metab . 2008;93(6):2149-2157.. 
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Side Effects 

Medication  Possible Common Side Effects  

Bisphosphonates  -Abdominal pain, nausea, diarrhea, arthralgia (all)  
-Hypertension (Risedronate)  
-Fever and muscle pain ( Zoledronate ) 
 

Raloxifene  -Hot flashes, leg cramps, blood clots, dry  vaginal mucosa  

 

Teriparatide  -Dizziness, nausea, rash, muscle pain/weakness, increased calcium in 
blood, cramps  
 

Estrogen  

 
 

-Breast tenderness,  fluid retention, migraine  headaches, blood clots  

 

Denosumab  -Cellulitis, eczema (2%)  
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Recommendation for Duration of Therapy  

Recommendation  Grade  

Individuals at high risk for fracture should continue osteoporosis therapy 

without a drug holiday  
D 

Å Evidence supporting recommendations for duration of 

treatment is limited  

 
Å Data for the above recommendation come from the  FLEX 

study (long -term alendronate treatment)1 and the 

risedronate  discontinuation study 2 

 

1. Black DM, et al. JAMA  2006; 296(24):2927-2938. 

2. Watts NB, et al. Osteoporos  Int 2008; 19(3):365-372. 
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To prevent initial fracture  

 

To prevent additional fractures  

 

To avoid Falls -Fractures Continuum  

Strategy?  
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Å From a joint 

guideline  

issued in 2001 by:  
ÅAmerican Geriatrics 

Society  

ÅBritish Geriatrics Society  

ÅAmerican Academy of  

Orthopaedic Surgeons  

Assessment and Management of Falls  

J Am Geriatr  Soc 2001; 49(5):664-72. 

Periodic case  
finding in  

primary care:  
Ask all  

patients  
about falls  

in past year  

Recurrent  
falls 

No 
falls 

Single 
fall  

No  
problem0  

Check for gait /  
Balance problem  Patient  

presents  
to medical  
facility after  

a fall  
Full evaluation*  

Multifactorial intervention  
(as appropriate)  

Gait, balance & exercise programs  
Medication modifications  

Posteral  hypotension treatment  
Environmental hazard modification  
Cardiovascular disorder treatment  

Assessment 
History 

Medications  
Vision 

Gait and balance  
Lower limb joints  

Neurological  
Cardiovascular  

Gait/  
balance  
problems  

 

No 
intervention  
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Exercise for Osteoporosis  
Dr. Lora Giangregorio  
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1. Medical history, comorbidities, exercise contraindications  
 

2. Fracture risk - FRAX or CAROC, or assessment of risk factors  
 

3. Fall risk ðacute fall, Ó2 falls in past 12 months, gait/balance difficulties  
 

4. Physical performance - impairment or pain during movements  
 

5. Standing posture -  look for hyperkyphosis , hyper - or hypolordosis ; 
 

6. Barriers and facilitators to physical activity - e.g.,  current physical 
activity, self -efficacy, time, pain, access, preferences . 

When setting goals or prescribing exercise, what key things 
should a health care provider ask, observe, screen for, or assess?  
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Too Fit To Fracture Exercise Recommendations  

Recommendations for older adults with osteoporosis or osteoporotic 

vertebral fracture:  

ÅWe strongly recommend that individuals with osteoporosis engage in 

a multicomponent exercise program that includes resistance training 

in combination with balance training.  

ÅWe recommend that individuals with osteoporosis do not engage in 

aerobic training to the exclusion of resistance or balance training.  

 
Consultation with a physical therapist is recommended for older adults with 

osteoporotic vertebral fracture to ensure safe and appropriate exercise.  

Giangregorio LM, Papaioannou A, Macintyre NJ, Ashe MC, Heinonen A, Shipp K, Wark J, McGill S, Keller H, Jain R, 

Laprade J, Cheung AM. Osteoporos Int. 2014 Mar;25(3):821-35.  
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Expert consensus and best evidence support:  

1. Strength training Ó 2x/wk 

2. Balance training daily  

3. Ó 30min/day aerobic physical activity  

4. Exercises for back extensor muscles daily  

5. Spine sparing strategies like hip hinge and step -to -
turn can ƃ spine loads Ą how to  move, rather than 
how not  to move   

 

 

Too Fit To Fracture Exercise and  Physical Activity 

Recommendations  

55 

Giangregorio LM, et al Too Fit To Fracture: outcomes of a Delphi consensus process on physical activity and exercise recommendations for adults with osteoporosis 

with or without vertebral fractures. Osteoporos Int. 2014 Dec 16. [Epub ahead of print]  



Presented by: Ontarioõs Geriatric Steering Committee  56 

Squats or sit-to -stand exercises or lunges 
for legs and buttock muscles  

Heel raises for lower legs  

Wall pushups for chest and triceps  

Bow and arrow òpullsó with an exercise 
band for upper back and biceps  

Diagonal shoulder raises with exercise 
band for shoulders and upper back.  

First-timers Fab Five  
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Balance Training - Example strategies and exercises  

Reducing Base of Support in Static Stance:  

¶One -legged stand  

¶Tandem or semi -tandem stand  

¶Standing on heels or toes only  

Shifting Weight, Moving to Limits of Stability  

¶Shifting weight between heels and toes  

Dynamic balance exercises:  

¶Walking on toes or heels only  

¶Tandem Walk  

¶Figure 8s 

¶Sit-to -stand or squat  

¶Walking backwards  

Three-dimensional Movement  

¶Tai Chi 

¶Dancing  
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Too Fit To Fracture: outcomes of a Delphi consensus process on physical activity and exercise recommendations for adults 
with osteoporosis with or without vertebral fractures  
Giangregorio et al, 2014. Osteoporosis Int, in press, With kind permission of Springer Science+Business Media  
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