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Population

• Osteoporosis is a common condition.
• +/- 380,000 New Zealanders suffer from 

Osteoporosis.



Population

– Estimated 80,000 people had Osteoporotic 
fractures in 2007.

– Equates to a fracture every 6 minutes.

– Projected 30% increase by  2020.



Hip #

• In NZ  - 3800 hip fractures occur each year
– One hip  fracture every 2.5hrs
– 25% have a full recovery 
– 25% of patients die in the year following a hip fracture

» Age
» Sex
» Home vs. residential care

– 50% loss of independence + limited ambulation
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Individual

• Do I have Osteoporosis ?

• How bad is it ?



Bone Anatomy.

• Compact bone - 80% of the skeleton
– Outer layer of all bones & Shafts of long 

bones
• Provides support / Mechanical lever

• Trabecular bone – 20% 0f the skeleton
– Ends of long bones & flat bones

• Resists multidirectional forces
• Transfers forces



Bone Physiology.
• Bone is constantly being remodeled.

• Adapts to new loads
• Repairs damage
• Maintains circulating calcium levels

• In the first 20 years formation exceeds resorption →
bone growth.

• Peak bone mass at age 20 -30.
• Then resorption exceeds formation → bone loss.



Bone Physiology.

•Aim – maximise bone density in childhood 
and minimise bone loss in adulthood.



Bone Strength

• Bone mineral density
• Bone mineral content (g) ÷ Bone area (cm2) = 

BMD (g/cm2) ≡ bone strength

• Many influences
• Genetics
• Adequate Nutrition
• Mechanical loading
• Hormone status
• Systemic illness



Why measure bone density?

• Assess the current BMD.
• Establish a baseline for future monitoring.
• Provide information on the probability of 

future fractures.



• Measuring the bone density & establish a 
baseline for future monitoring.

• Provide information on the probability of 
future fractures.



Measurement of bone density

• Plain film
– Carpal width
– Singh Index

• DEXA
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WHO Classification  1994

• The bone density can be
• Normal
• Decreased
• Increased



T and Z scores.

• T-score
– The number of standard deviations below / 

above the average of a young adult at peak 
bone density.

• Z-score
– The number of standard deviations below / 

above an average person of the same age, 
race and gender.



Measurement of Bone Density

• (T score ≥ -1)
– Normal



Measurement of Bone Density

• (T score < -1 & > -2.5)
– Reduced

• Osteopaenic Osteo + penia (poverty)



Measurement of Bone Density

• (T score ≤ -2.5)
– Reduced

• Osteoporotic Osteo + poros(pore) + 
osis(condition)



Measurement of Bone Density

• (T score ≤ -2.5 & osteoporotic fracture)
– Reduced

• Established Osteoporosis



Measurement of Bone Density



Measurement of Bone Density



• Measure the bone density.
• Provide information on the probability of 

future fractures.



Probability of Future Fractures

– Normal
• Does not mean that a fracture will not occur but is 

less likely.
– Osteoporosis

• Does not mean that a fracture will occur but is 
more likely.



Probability of Future Fractures
• When moving 

between T scores 
the risk is not 
linear.

T score vs Risk
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Probability of Future Fractures

– Individuals with T scores of < 2.5 have the 
greatest fracture risk.



Probability of Future Fractures

– Individuals with T scores of < 2.5 have the 
greatest fracture risk.

– But most fractures occur in individuals with T 
scores > -2.5



Probability of Future Fractures

– Individuals with T scores of < 2.5 have the 
greatest fracture risk.

– But most fractures occur in individuals with T 
scores>-2.5

– Reliance on BMD alone will miss at risk 
individuals.



Probability of Future Fractures

– Clinical risk factors that are independent of BMD need 
to be incorporated into the risk assessment

– Age
– Fracture History
– Steroid use
– Smoking  / Alcohol
– Parental Hx. of hip fracture
– Rheumatoid Arthritis 
– BMI

– Use the International Osteoporosis Foundations one 
minute test.









Probability of Future Fractures
How do we to combine the risks conferred by:

BMD
Age
Sex
BMI
Clinical risk factors

In a reliable and reproducible way ?



Probability of Future Fractures
• 71 year old woman
• Xrays show vertebral 

crush fracture
• 1.59 meters tall, 64.7 kg
• Non smoker, no steroids, 

little alcohol
• Describes good health 

(no past history)
• remains active
• No hx of parental hip 

fracture
• Her femoral  neck T score 

-3.5
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Probability of Future Fractures

– 2008 WHO collaborating with the Centre for 
Metabolic Bone Diseases introduced the 
Fracture Risk Assessment  Tool      

– FRAX
• Combines BMD and Clinical risk factors.
• Computes the 10 year probability of a hip fracture 

or of a major osteoporotic fracture (spine, hip, 
humerus or forearm)
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Summary

• Osteoporosis is a common condition.

• Develop a culture of bone health.

• Identify people at risk before they fracture.

• Treat / preserve bone mineral where 
appropriate.





FAQ



Is there a tool to help me decide 
which patients need assessment?







Who gets funding for Alendronate 
or MSD DEXA scans?



MSD DXA funding criteria



MSD DXA Voucher

Patient must meet ALL criteria in 
either box to be eligible for MSD 
funded DXA.  

Section 1
Steroid Induced Osteoporosis 

Section 2 
Osteoporosis



FRAX is Binary.



• FRAX does not take into account dose / 
number of fractures etc.

» FRAX is a guide and does not replace clinical 
judgement.



The Future?



• Increased range of drugs for OP in NZ.
• Use of fracture probability rather  than T 

score to assess eligibility for funding.
• Micro CT.


