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Abstract. Microbial contamination of complementary foods puts young children at risk of developing intestinal infec-
tions and could be reduced by improved handwashing and food hygiene practices. We aimed to identify which promoted
food hygiene practices are associated with reduced complementary food contamination in a rural population in Bangla-
desh. We collected cross-sectional data on reported and observed maternal food hygiene behaviors and measured
Escherichia coli counts as an indicator of microbial contamination in complementary food samples from 342 children of
women enrolled in the Food and Agricultural Approaches to Reducing Malnutrition trial in Sylhet, Bangladesh. We used
multivariable logistic regression to examine associations of food hygiene behaviors with food contamination. Approxi-
mately 46% of complementary food samples had detectable levels of Escherichia coli. Handwashing with soap at critical
times and fresh preparation of food before feeding were strongly associated with reduced odds of food sample contami-
nation (odds ratio [OR]: 0.8, 95% confidence interval [CI]: 0.6–0.9 and OR: 0.3, 95% CI: 0.1–0.7, respectively); in contrast,
there was no or only weak evidence that reheating of stored food, safe food storage, and cleanliness of feeding utensils
reduced contamination. Reduction in food contamination could be more than halved only when several food hygiene
behaviors were practiced in combination. In conclusion, single food hygiene practices showed limited potential and a
combined practice of multiple food hygiene behaviors may be needed to achieve a substantial reduction of complemen-
tary food contamination.

INTRODUCTION

Intestinal infections and diarrhea are a global problem.
Yearly, �550 million episodes of diarrhea are caused by con-
sumption of food contaminated with foodborne pathogens,
of which �40% occur in children under 5 years of age.1,2 In
addition to diarrhea, exposure to contaminated food can
cause a subclinical inflammatory disorder of the intestine,
termed environmental enteric dysfunction, which involves an
impaired barrier function of the intestinal lining.3 Young chil-
dren are particularly vulnerable to intestinal infection and dis-
ease because their bodies cannot compensate for the lost
energy and micronutrients and thereby maintain proper
growth and development.4 As a result, high rates of diarrheal
disease and intestinal infection increase the risk of malnutri-
tion and stunting in young children.5–7

In resource-poor settings, complementary foods fed to
young children are often highly contaminated with patho-
genic microbes.2,8–12 There is evidence that suboptimal
household hygiene is associated with contamination of com-
plementary foods.13,14 Hazard analyses have helped to iden-
tify critical control points in the food preparation chain that
could lead to a potential introduction of contamination, such
as 1) use of contaminated foods from field and markets, 2)
inadequate handwashing practice (especially before food
preparation and feeding), 3) cleaning of cooking and feeding
utensils with contaminated water, 4) a long lag time between

food preparation and actual feeding, combined with unsafe
storing practices at high ambient temperature, and 5) inade-
quate reheating practice.9,12,15–21 Therefore, good caregiver
hygiene practices around food preparation and child feeding
could be an important means to reduce complementary
food contamination in the household setting.
The impact of food hygiene recommendations on the

reduction in food contamination varies in relation to the abil-
ity of the behavior to reduce contamination and the uptake
of the behavior in different local settings.22 In addition, envi-
ronmental conditions (e.g., housing, climate, availability of
necessary infrastructure) might render a food hygiene
behavior harder to practice or less effective.22,23 It is there-
fore important to assess the impact of food hygiene behav-
iors within the local context to identify practices that work
best to inform and prioritize suitable future intervention
messages.
The aim of this study is to better understand the potential

impact of improved food hygiene practices on complemen-
tary food contamination within the setting of a Homestead
Food Production trial in rural Bangladesh. We identify which
of the promoted food hygiene behaviors were associated
with reduced complementary food contamination. In addi-
tion, we predict prevalence of complementary food contami-
nation when multiple food hygiene behaviors were practiced
and assess to what extent food contamination could be pre-
vented if single food hygiene behaviors were practiced per-
fectly by the entire study population.

METHODS

Study population. Data analyzed for this study are from
the Food and Agricultural Approaches to Reducing
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