Supplementary material
Assessing risk of bias

Cases identified retrospectively from registries or hospital records were classified as prevalent cases and new cases ascertained prospectively were classified as incident cases. Where 20% or more identified prevalent cases could not be contacted, studies were considered to be at high risk of length bias (survival bias). This can occur when prevalent cases are missing because they are too ill to participate or have died, so the included cases represent those with less aggressive/ advanced disease. If the exposure (i.e. circumcision) has a differential effect on different stages of disease then length bias may be introduced.  Risk of selection bias was considered to be high if 20% or more identified subjects did not participate or if the reasons for participation differed considerably between cases and controls. 
Studies which did not report age at circumcision for all participants were considered of lesser quality, as the temporality of any observed association between circumcision and penile cancer could not be assessed. Studies where circumcision was self-reported and no age at circumcision was reported were categorised at high risk of bias for ascertainment of exposure status; studies where circumcision status was self-reported but data on age at circumcision was collected were deemed to be at low risk of recall bias, since reported circumcision status was confirmed through recall of age at circumcision. Similarly studies which used clinical examination to define circumcision status were considered to be at low risk of bias. High risk of bias from a lack of blinding of participants and interviewers to study hypothesis was only considered if circumcision status was self-reported. A high risk of confounding was assumed where matching or adjustment was not made for age, given the strong association of penile cancer with age.

The risk of bias (low, high or unclear) for each domain was assessed separately for each study.  
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