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Paper 1

First paper to estimate prevalence of vertebral fractures in Southern Africa



Prevalence of vertebral fractures in Europe

O’Neill TW et al, J Bone Miner Res, 1996;11:1010-1018
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Nevitt et al,  Ann  Intern Med, May 1998

Back Pain and Vertebral Fractures

Amongst 7223 women aged 65+

No. of fractures Back pain Disability by back pain

0 23% 15%

1 41% 28%

2 52% 63%

SOF. US women.



Vertebrae are trabecular rich
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• Attitude: ‘Everyone’ has back pain

• 66% with osteoporotic vertebral #s are ‘asymptomatic’

• Incidental vertebral fractures on imaging studies are 
common (9.5% to 35%), often unreported (40 to 95%)



"slight angulation of the superior endplate which may represent a superior endplate fracture“

"minor depression of the superior end plate“

"superior end plate indentation“

"wedge deformity” "vertebral deformity“

"wedge collapse“ "minimal anterior wedging” "probably a little loss of height”
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"slight angulation of the superior endplate which may represent a superior endplate fracture“

"minor depression of the superior end plate“

"superior end plate indentation“

"wedge deformity” "vertebral deformity“

"wedge collapse“ "minimal anterior wedging” "probably a little loss of height”

≥20% decrease in vertebral height = vertebral fracture
Vertebral 
Fracture 
Grading



Questions to consider…

1. Did the study address a clear research question?
2. Are the aims clear specified?
3. What is the study design?
4. Are the methods appropriate to answer the study question?
5. Is the approach to study recruitment appropriate?
6. Are the collected data valid?
7. Are any data at risk of measurement error? Are measures reliable and reproducible?
8. How have the authors addressed confounding?
9. What bias could have been introduced by methods used/ what approaches were made to minimise bias?
10.Are case definitions clear and correct?
11.Are the methods sufficiently detailed that you could reproduce this study?
12.Do the results answer the study questions?
13.What are the principal findings?
14.How were those who declined to participate managed?
15.Do you believe the results?
16.Can the results be applied to the local population?
17.Do the results fit with other available evidence?
18.What are the implications of these results?
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Paper 1 - Summary

• Cross-sectional study to establish prevalence

• Prevalence studies need to recruit a representative sample of the underlying popn

• Their case definition for their outcome (vertebral fracture) was incorrect

• No inter-rater or intra-rater agreement was assessed for their outcome

• Also note the p value threshold approach and the tendency to just report p values in 

the results section rather than point estimates and 95% CIs 





Paper 2

Randomised control of a physical intervention aiming to stimulate osteogenesis 
i.e. ‘bone growth’



Dual-energy X-ray absorptiometry (DXA)

• Takes 1-2 mins per scan

• Very low dose radiation (6.7microSv)

• Hip, Lumbar Spine, Wrist, Total body

• Reliable & repeatable

• Measure areal BMD (bone mineral density)



pQCT: peripheral Quantitative Computer Tomography

Scan site Upper and 
lower limbs

Radiation Very low

Movement 
artefact

++

Cost $$



Volumetric BMD (vBMD) can be measured by pQCT

Gregson et al. Bone (2013) 52(1):380-8
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CASP Checklist for Randomised Controlled Trials 



CASP Checklist for Randomised Controlled Trials 



CASP Section A: Are the results of the study valid?

1. Did the trial address a clearly focused issue?

2. Was the assignment of patients to treatment randomised?

3. Were all the children who entered the trial properly accounted for at its conclusion?

Is it worth continuing?

4. Were patients, health workers and study personnel ‘blind’ to the intervention?

5. Were the groups similar at the start of the trial?

6. Aside from the experimental intervention, were the groups treated equally?



CASP Section B: What are the results?

7. What are the results?

8. How large was the intervention effect?

9. Is the primary outcome clearly specified?

10. How precise was the estimate of the intervention effect?



CASP Section C: Will the results help locally?

11. Can the results be applied to the local population or in your context?

12. Were all clinically important outcomes considered?

13. Are the benefits worth the harms and costs?



Paper 2 Figures and Tables















Paper 2 - Summary

• Non-blinded cluster randomized trial of physical activity intervention, but with just two 
clusters

• Analyses could have been blinded

• Substantial loss to follow up with a per protocol analysis

• The study was under powered to detect the effect sizes they set out to

• Some small effects on bone architecture were detected

• There is not sufficiently strong evidence here to change practice



Useful resources when writing & appraising papers

• Critical Appraisal Skills Programme (CASP) checklists: https://casp-
uk.net/casp-tools-checklists/

• RCTs: http://www.consort-statement.org/

• Observational studies: https://www.strobe-statement.org/

• Systematic reviews and meta-analyses: http://www.prisma-
statement.org/

https://casp-uk.net/casp-tools-checklists/
http://www.consort-statement.org/
https://www.strobe-statement.org/
http://www.prisma-statement.org/









