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T-scores and Z-scores

The bone mineral density (BMD) T-score is the number of standard deviations away from the mean BMD of an adult aged 30 years, 
while the Z-score is the number of standard deviations away from the age- and sex-matched mean BMD. Osteoporosis is diagnosed 
(according to World Health Organization criteria) when BMD at any major skeletal site is 2.5 or more standard deviations below 
the mean for normal people aged 30 years (ie a T-score of –2.5 or lower). This means that osteoporosis can be diagnosed before 
minimal trauma fractures have occurred. A lesser bone deficit, osteopenia or low bone mass, is defined by a T-score between –1 
and –2.5, while a T-score of –1 or higher is normal (see Table 5.23). Originally T-scores were developed to assess postmenopausal 
women older than 50 years, but now they are also used for men.

Interpretation of T-scores (Table 5.23)

T-score Interpretation

–1 or higher normal

between –1 and –2.5 osteopenia

–2.5 or lower osteoporosis

Z-scores are used to assess patients younger than 50 years—a low Z-score (less than –2) should prompt investigation for 
underlying causes of a bone deficit.
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