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Abstract: 
Quantifying the contribution of individual fecal transmission pathways (e.g., drinking water, food, hands, fomites) to a 
child’s total ingestion of fecal matter may help explain why sanitation interventions have been less successful than 
expected and inform the design of novel interventions to reduce fecal-oral disease. In this study, we conducted a Monte 
Carlo simulation using our measurements of fecal contamination of drinking water, food, soil, hands, and objects and 
structured and video observations of children’s contacts with these environmental reservoirs in rural Bangladesh to 
assess which pathway contributes most to children’s ingestion of fecal matter in different age groups. Among children 
3-5 months old, placing objects in the mouth accounted for 32% of total fecal matter ingested, followed by direct 
ingestion of soil (24%), drinking water (22%) and mouthing hands (21%). Direct ingestion of soil was the predominant 
pathway among children 6-24 months old, accounting for 61% of total ingestion among children 6-11 months old and 
58% among children 12-23 months old. Consumption of contaminated food was a major pathway for older children, 
accounting for 28% of fecal ingestion among children 24-35 months old and 30% of ingestion among children 36-47 
months old, while placing objects in the mouth and directly ingesting soil each accounted for 15-25% of fecal ingestion 
in these age groups. A sensitivity analysis revealed that variation in the concentration of fecal contamination in food and 
soil, the frequency with which children directly ingest soil, and the concentration of E. coli per unit mass of feces 
strongly affect the estimates of total ingestion. These results suggest the child age-specific transmission patterns 
should be considered when designing appropriate interventions to reduce fecal-oral disease. Mouthing objects, directly 
ingesting soil, and consuming contaminated food are highlighted as pathways of fecal transmission that have been 
understudied to date and merit further research. 
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