
Contents

1. Introduction 1
1.1 Background 1
i .2 Scope and aims of the Study Group 2

2. Osteoporosis 2
2.1 Definitions 2
2.2 Osteoporotic fractures 7

2.2.1 Vertebral fracture 8
2.2.2 Hip fracture 9
2.2.3 Forearm fractures 10
2.2.4 Costs 10

2.3 Magnitude of osteoporosis today and future predictions 11
2.3.1 Effect of demographic changes on future fractures 12
2.3.2 Influence of changing rates of fracture incidence 13

2.4 Determinants of bone mass 14
2.4.1 Organization and turnover of bone tissue 18

2.5 Determinants of fracture 20
2.5.1 Spatial organization of bone tissue 21
2.5.2 Extraskeletal factors 22
2.5.3 Implications for screening 23

2.6 Recommendations for research 24

3. Assessment of bone mass 25
3.1 Techniques for measuring bone mass or density 26

3.1.1 Conventional skeletal radiography 26
3.1.2 Radiographic photodensitometry 26
3.1.3 Radiogrammetry 26
3.1.4 Single-energy absorptiometry 26
3.1.5 Dual-energy absorptiometry 28
3.1.6 Dual-energy X-ray absorptiometry 29
3.1.7 Quantitative computed tomography 30
3.1.8 Photon-scattering methods 31
3.1.9 Neutron activation analysis 31
3.1.10 Ultrasound evaluation of bone 33

3.2 Choice of techniques 34
3.2.1 Correlation between sites 34
3.2.2 Comparative accuracy 38
3.2.3 Predictive value 44

3.3 Sensitivity and specificity of assessments 47
3.4 Recommendations for research 50

4. Assessment of bone loss 50
4.1 Repeated measurements of bone density 50
4.2 Biochemical indices of bone turnover 56
4.3 Biochemical estimation of rates of bone loss 57
4.4 Recommendations for research 59

5. Clinical assessment of risk 59
5.1 Gonadal status 61
5.2 Other disorders 61
5.3 Other factors 61
5.4 Application of clinical assessment 62
5.5 Recommendations for research 65

iii



6. Risks and benefits of intervention 65
6.1 Primary prevention 65
6.2 Prevention of bone loss 66
6.3 Hormone replacement therapy 67

6.3.1 Effects on bone 67
6.3.2 Coronary heart disease 69
6.3.3 Endometrial cancer 70
6.3.4 Breast cancer 70
6.3.5 Cerebrovascular disease 71
6.3.6 Overall risks and benefits of HRT 71

6.4 Non-HRT methods of prevention 73
6.4.1 Calcium 73
6.4.2 Calcitonins and biphosphonates 74
6.4.3 Other treatments 76
6.4.4 Implications for screening 77

6.5 Recommendations for research 78

7. Screening 78
7.1 Principles of screening for osteoporosis 78

7.1.1 The disease 80
7.1.2 The test 80
7.1.3 The intervention 81
7.1.4 The programme 81

7.2 Facilities for diagnosis and treatment 82
7.3 Limitations of the screening test 82
7.4 Uptake of screening 82
7.5 Uptake of intervention 83
7.6 Type of intervention 83
7.7 Intervention thresholds 84
7.8 When to test 87
7.9 Who to test 87
7.10 The aims of screening 88
7.11 Setting of a screening programme 89
7.12 Costs of selective screening 90
7.13 Recommendations for research 94

8. Summary and conclusions 94
8.1 Osteoporotic fracture 94
8.2 Bone mass and bone loss 95
8.3 Assessment of bone mass 95
8.4 Assessment of bone loss 97
8.5 Clinical assessment of risk 98
8.6 Interventions 98
8.7 Screening 99

Acknowledgements 101

References 102

iv


