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                    Abstract
Summary
There is no consensus on which tool is the most accurate to assess fracture risk. The results of this systematic review suggest that QFracture, Fracture Risk Assessment Tool (FRAX) with BMD, and Garvan with BMD are the tools with the best discriminative ability. More studies assessing the comparative performance of current tools are needed.
Introduction
Many tools exist to assess fracture risk. This review aims to determine which tools have the best predictive accuracy to identify individuals at high risk of non-traumatic fracture.
Methods
Studies assessing the accuracy of tools for prediction of fracture were searched in MEDLINE, EMBASE, Evidence-Based Medicine Reviews, and Global Health. Studies were eligible if discrimination was assessed in a population independent of the derivation cohort. Meta-analyses and meta-regressions were performed on areas under the ROC curve (AUCs). Gender, mean age, age range, and study quality were used as adjustment variables.
Results
We identified 53 validation studies assessing the discriminative ability of 14 tools. Given the small number of studies on some tools, only FRAX, Garvan, and QFracture were compared using meta-regression models. In the unadjusted analyses, QFracture had the best discriminative ability to predict hip fracture (AUC = 0.88). In the adjusted analysis, FRAX with BMD (AUC = 0.81) and Garvan with BMD (AUC = 0.79) had the highest AUCs. For prediction of major osteoporotic fracture, QFracture had the best discriminative ability (AUC = 0.77). For prediction of osteoporotic or any fracture, FRAX with BMD and Garvan with BMD had higher discriminative ability than their versions without BMD (FRAX: AUC = 0.72 vs 0.69, Garvan: AUC = 0.72 vs 0.65). A significant amount of heterogeneity was present in the analyses.
Conclusions
QFracture, FRAX with BMD, and Garvan with BMD have the highest discriminative performance for predicting fracture. Additional studies in which the performance of current tools is assessed in the same individuals may be performed to confirm this conclusion.
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Appendices
Appendix 1. Search strategy for Ovid MEDLINE

                  Table 9 Search Strategy for Ovid MEDLINEFull size table


                Appendix 2. Quality assessment using a modified version of the QUADAS-2 tool

                  	
                      1.
                      
                        PATIENT SELECTION
	
                          a.
                          
                            Risk of bias
	
                                Was a consecutive (ex: administrative database) or random sample of individuals enrolled? Yes, No, Unclear

                              
	
                                Did the study avoid inappropriate exclusions? Yes, No, Unclear

                              


                          
                        
	
                          b.
                          
                            Concern regarding applicability
	
                                Are there concerns that the included individuals and setting do not match the review question (Were participants from the validation cohort representative of individuals from the general population?)? Low, High, Unclear

                              


                          
                        


                      
                    
	
                      2.
                      
                        INDEX TEST
	
                          a.
                          
                            Concern regarding applicability
	
                                Would the risk factors included in the index test would be available in clinical practice? High, Low, Unclear

                              


                          
                        


                      
                    
	
                      3.
                      
                        REFERENCE STANDARD
	
                          a.
                          
                            Risk of bias
	
                                Is the reference standard likely to correctly classify the target condition (Were fractures verified or only self-reported?)? Yes, No, Unclear

                              


                          
                        


                      
                    
	
                      4.
                      
                        FLOW AND TIMING
	
                          a.
                          
                            Risk of bias
	
                                Did all participants receive the same reference standard? Yes, No, Unclear

                              
	
                                Were at least 90% of eligible participants included in the analysis? Yes, No, Unclear

                              
	
                                Were more than 10% of missing data set to null or to the average value? Yes, No, Unclear

                              
	
                                Were all participants followed on the period for which the index test was constructed (Was the study duration (or maximum follow-up time) approximately the same as the length of the period for which the index test was constructed (±1 year)?)? Yes, No, Unclear

                              
	
                                Were more than 10 fractures by variable observed during the follow-up period? Yes, No, Unclear

                              


                          
                        


                      
                    


                Appendix 3. Summary of study quality as assessed using QUADAS-2 tool

                  Fig. 2
Quality of the studies assessing the external validity of tools to identify individuals at high risk of non-traumatic fracture


Full size image
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