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ANO-RECTAL MALFORMATION 
Supporting information 

 
What are the parental risk factors for anorectal malformations (ARM) among neonates? 
A 2018 systematic review looking at maternal drug use found consistently increased risks for any anti-
asthma medication, and hypnotics and benzodiazepine (Zwink, 2018). In meta-analyses, pooled odds 
ratios (95% confidence intervals) for any anti-asthma medication, and hypnotics and benzodiazepine 
were 1.64 (1.22-2.21), and 2.43 (1.03-5.73), respectively. 
An international case-control study (Wijers 2013) of 1417 cases identified the following pregnancy-
related disorders associated with an increased risk of anorectal malformation: maternal epilepsy 
(adjusted OR 5.1, 95% CI 1.7-15.6), fertility treatment (adjusted OR 1.3, 95% CI 0.9-1.8), multiple 
pregnancy (adjusted OR 1.6, 95% CI 1.2-2.1), primiparity (adjusted OR 1.6, 95% CI 1.4-1.8), pre-
eclampsia (adjusted OR 2.2, 95% CI 1.2-4.0) and maternal fever (adjusted OR 2.2, 95% CI 0.8-5.7). 
A case-control study (Kallen 2014) looking at maternal hypothyroidism and a range of congenital 
malformations found a positive association with anorectal malformation (adjusted OR 1.85, 95% CI 
1.00-1.85). This study was based on 588 cases of anorectal malformation. 
A systematic review of 22 international studies (Zwink 2011) found that although evidence on risk 
factors for ARM was limited the few available studies indicate paternal smoking and maternal 
overweight, obesity and diabetes to be associated with increased risks. This review recommended 
that further, ideally large-scale multicentre and register-based studies are required to clarify the role of 
key risk factors for the development of ARM. 
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