
Appendix E – Exploration of heterogeneity between the studies included for meta-analysis 

Sensitivity analyses were performed to explore the robustness of the effect estimate and 

its heterogeneity. The meta-analysis was repeated excluding studies with a high risk of bias 1 2 or 

a medium risk of bias assessment in any domain other than “Selection of reported results”3. The 

effect estimate increased (0.31, 95% CI: 0.15-0.47, p < 0.001), but heterogeneity remained 

practically unchanged (I2 = 72%, x2(25) = 88.87, p < 0.001). Next, influence analyses were 

performed by repeating the meta-analysis while leaving one study out of each iteration and 

examining the influence of each separate study. The effect estimate varied between 0.26-0.31 in 

all iterations. Omitting either Ilgen 4, Talebian et al. 5, or Thompson et al. 6 decreased 

heterogeneity the most, to around I2 = 64-66%. The influence analysis additionally identified 

Costa Filho et al. 7, Lambe et al. 8, and Martinez-Franco et al. 9 as influential studies. Removing 

all influential studies reduced the effect estimate (0.22, 95% CI = 0.15-0.29, p < 0.001) and 

removed heterogeneity (I2 = 0%, x2(22) = 16.64, p = 0.783).  

Martinez-Franco et al. 9, Talebian et al. 5, and Thompson et al. 6 seemed to differ from 

the other studies: their participants had received training with the intervention directly before 

measuring diagnostic accuracy in the intervention group. Exclusion of these studies is discussed 

in the Main analysis section of the manuscript. The heterogeneity in the remaining studies by 

Costa Filho et al. 7, Ilgen et al. 4, and Lambe et al. 8 can likely be partially attributed to statistical 

heterogeneity: for example, Ilgen et al. and Lambe et al. have negative effect estimates with a 

relatively large study weight. These characteristics set the studies apart from the average 

included study, but do not warrant exclusion. 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Qual Saf

 doi: 10.1136/bmjqs-2022-014865–910.:899 31 2022;BMJ Qual Saf, et al. Staal J



References 

1. Shimizu T, Matsumoto K, Tokuda Y. Effects of the use of differential diagnosis checklist and 

general de-biasing checklist on diagnostic performance in comparison to intuitive 

diagnosis. Medical teacher 2013;35(6):e1218-e29. doi: 

http://dx.doi.org/10.3109/0142159X.2012.742493 

2. Cairns AW, Bond RR, Finlay DD, et al. A computer-human interaction model to improve the 

diagnostic accuracy and clinical decision-making during 12-lead electrocardiogram 

interpretation. Journal of biomedical informatics 2016;64:93-107. doi: 

http://dx.doi.org/10.1016/j.jbi.2016.09.016 

3. Abimanyi-Ochom J, Mudiyanselage SB, Catchpool M, et al. Strategies to reduce diagnostic 

errors: a systematic review. BMC medical informatics and decision making 2019;19(1):1-

14. doi: http://dx.doi.org/10.1186/s12911-019-0901-1 

4. Ilgen JS, Bowen JL, McIntyre LA, et al. Comparing diagnostic performance and the utility of 

clinical vignette-based assessment under testing conditions designed to encourage 

either automatic or analytic thought. Academic Medicine 2013;88(10):1545-51. doi: 

http://dx.doi.org/10.1097/ACM.0b013e3182a31c1e 

5. Talebian MT, Zamani MM, Toliat A, et al. Evaluation of emergency medicine residents 

competencies in electrocardiogram interpretation. Acta Medica Iranica 2014:848-54. 

6. Thompson M, Johansen D, Stoner R, et al. Comparative effectiveness of a mnemonic-use 

approach vs. self-study to interpret a lateral chest X-ray. Advances in physiology 

education 2017;41(4):518-21. doi: http://dx.doi.org/10.1152/advan.00034.2017 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Qual Saf

 doi: 10.1136/bmjqs-2022-014865–910.:899 31 2022;BMJ Qual Saf, et al. Staal J

http://dx.doi.org/10.3109/0142159X.2012.742493
http://dx.doi.org/10.1016/j.jbi.2016.09.016
http://dx.doi.org/10.1186/s12911-019-0901-1
http://dx.doi.org/10.1097/ACM.0b013e3182a31c1e
http://dx.doi.org/10.1152/advan.00034.2017


7. Costa Filho GB, Moura AS, Brandão PR, et al. Effects of deliberate reflection on diagnostic 

accuracy, confidence and diagnostic calibration in dermatology. Perspectives on medical 

education 2019;8(4):230-36. doi: http://dx.doi.org/10.1007/s40037-019-0522-5 

8. DiNardo D, Tilstra S, McNeil M, et al. Identification of facilitators and barriers to residents’ use 

of a clinical reasoning tool. Diagnosis 2018;5(1):21-28. doi: 

http://dx.doi.org/10.1515/dx-2017-0037 

9. Martinez-Franco AI, Sanchez-Mendiola M, Mazon-Ramirez JJ, et al. Diagnostic accuracy in 

Family Medicine residents using a clinical decision support system (DXplain): a 

randomized-controlled trial. Diagnosis 2018;5(2):71-76. doi: 

http://dx.doi.org/10.1515/dx-2017-0045 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Qual Saf

 doi: 10.1136/bmjqs-2022-014865–910.:899 31 2022;BMJ Qual Saf, et al. Staal J

http://dx.doi.org/10.1007/s40037-019-0522-5
http://dx.doi.org/10.1515/dx-2017-0037
http://dx.doi.org/10.1515/dx-2017-0045

