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ABSTRACT 
Agricultural interventions have been used in a variety of contexts to 
improve preschool child nutritional outcomes. However, recent reviews 
have demonstrated that these interventions often show much weaker 
improvements in child growth than expected. Many were conducted in 
areas endemic for soil-transmitted helminths (STH), which are known to 
diminish preschool child growth. Further, intensified agricultural practices 
and exposure have been shown to increase STH infections. Using an 
Ecosystem Approach to Health, I explored the intended nutritional 
improvements and unintended infection consequences of an agricultural 
intervention for subsistence farming families in rural Panama.  

I followed 238 families in the intervention, called VERASAN, who 
had been in the program for 1 or 5 years, or who had joined VERASAN at 
the beginning of the study. In a longitudinal design, I followed families 
over one agricultural cycle in 2012, from land preparation (February-March) 
until harvest (September-October). In addition to gathering data on 
agricultural practices and production in the previous and study years (2011 
and 2012), I tracked household food insecurity, child diet composition and 
diversity, infections and growth over the study, making measurements 
during land preparation, the growing season (June-July), and harvest.  

My results revealed successes of the VERASAN program in 
increasing knowledge of agricultural techniques, intensifying and 
diversifying production, and increasing production of staples. These 
improvements translated into improved household food security and child 
dietary diversity. However, I showed that infections with the STHs Ascaris 
lumbricoides and hookworms were common in preschool children in these 
communities. Through a visual survey of the home environment and 
collection of soil samples for analysis for free-living eggs and larvae of 
these parasites, I showed that their occurrence in the soil was related to 
water and sanitation infrastructure and presence of dogs, and infections in 
preschool children were related to these variables, in addition to vegetation 
cover in the yard, and child defecation and play behaviours involving soil. 
Of particular interest, these results showed that water and sanitation 
infrastructure both reduced risk of infection through improved hygiene, and 
increased risk through improving survival of eggs and larvae in the soil. 
Further, aspects of household agriculture, including increased exposure to 
agriculture, longer time spent working in the plot by caregivers, and 
intensified agricultural practices also increased infections in children. 
Finally, analyses of preschool child anthropometry showed that 
improvements through VERASAN in household food security, diet diversity 
and composition were associated with improvements in child growth, 
whereas diarrhea and infections with hookworm were associated with 
diminished growth. Specifically, height-for-age, representing longer-term 
nutritional status, was associated with exposure to agriculture, hookworm 



infections and long-term dietary variables, whereas weight-for-age, 
representing more recent nutritional status, was associated with recent 
dietary variables.  

This is the first study to combine nutrition, infection and 
environmental measures to understand the combined impacts of these 
forces on child growth within the context of an agricultural intervention. 
Together, the results from this case study demonstrate the need for 
nutrition-focused agricultural interventions to pro-actively address 
infections in order to achieve their full nutritional benefits for child growth. 
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