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Abstract 

Background: Microbial food contamination, although a known contributor to diarrheal disease and highly prevalent 
in low‑income settings, has received relatively little attention in nutrition programs. Therefore, to address the criti‑
cal pathway from food contamination to infection to child undernutrition, we adapted and integrated an innovative 
food hygiene intervention into a large‑scale nutrition‑sensitive agriculture trial in rural Bangladesh. In this article, we 
describe the intervention, analyze participation and uptake of the promoted food hygiene behaviors among interven‑
tion households, and examine the underlying determinants of behavior adoption.

Methods: The food hygiene intervention employed emotional drivers, engaging group activities, and household 
visits to improve six feeding and food hygiene behaviors. The program centered on an ‘ideal family’ competition. 
Households’ attendance in each food hygiene session was documented. Uptake of promoted behaviors was assessed 
by project staff on seven ‘ideal family’ indicators using direct observations of practices and spot checks of household 
hygiene conditions during household visits. We used descriptive analysis and mixed‑effect logistic regression to 
examine changes in household food hygiene practices and to identify determinants of uptake.

Results: Participation in the food hygiene intervention was high with more than 75% attendance at each session. 
Hygiene behavior practices increased from pre‑intervention with success varying by behavior. Safe storage and fresh 
preparation or reheating of leftover foods were frequently practiced, while handwashing and cleaning of utensils was 
practiced by fewer participants. In total, 496 of 1275 participating households (39%) adopted at least 5 of 7 selected 
practices in all three assessment rounds and were awarded ‘ideal family’ titles at the end of the intervention. Being 
an ‘ideal family’ winner was associated with high participation in intervention activities [adjusted odds ratio (AOR): 
11.4, 95% CI: 5.2–24.9], highest household wealth [AOR: 2.3, 95% CI: 1.4–3.6] and secondary education of participating 
women [AOR: 2.2, 95% CI: 1.4–3.4].
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Background
An estimated 149 million children under 5 years of age 
worldwide suffer from chronic undernutrition [1]. Par-
ticularly during the first 1000 days of life, undernutrition 
can have detrimental developmental consequences – 
including impaired cognitive development, compromised 
immune function, and increased risk of disease – and 
prevent children from reaching their full potential and 
productivity in adulthood [2].

Key causes of undernutrition in children include insuf-
ficient intake of nutritious food as well as poor sanita-
tion and inadequate food hygiene practices – leading to 
repeated enteric infections and reduced nutrient uptake 
in the gut [3]. Most interventions addressing child under-
nutrition target the pathway of nutrient intake, ensuring 
that the child receives the right amount of nutritious food 
at the right frequency. Microbial contamination of food 
has received comparatively little attention in nutrition 
programs, although it is a known contributor to diarrheal 
disease and highly prevalent in low-and middle-income 
settings [4, 5]. From 6 months of age, it is important to 
complement breast milk with other foods to achieve ade-
quate nutrition. However, unhygienic preparation and 
feeding frequently expose children to microbially con-
taminated complementary food, thus putting them at risk 
of ingesting pathogenic bacteria and developing intesti-
nal infections and diarrheal disease [4–7].

Consistent adoption of handwashing and food hygiene 
practices can considerably reduce microbial food con-
tamination and thereby diarrheal incidence [8–10], 
however, in many settings, consistent practice of these 
behaviors remains challenging [10]. In Bangladesh, 
research shows that although knowledge about hand-
washing is widespread, handwashing at certain criti-
cal time points (e.g. before cooking and serving food) is 
rarely practiced [11] and not easily improved by large-
scale WASH programs [12].

Changing behaviors, especially habitual ones, is chal-
lenging. Behavior is determined by various factors, like 
the physical environment [13, 14], social norms, and 
own beliefs and habits. Therefore, to facilitate behavior 
change, interventions should address multiple deter-
minants of behavior [15]. Recent studies showed that 
behavior  change can be successfully induced by vigor-
ously advocating and frequently promoting essential 
food hygiene practices as well as using emotional drivers 

[14, 16–27]. For instance, a study in Nepal conducted by 
Gautam and colleagues used emotional drivers (such as 
nurture, status, affiliation and disgust) as well as attrac-
tive and engaging group activities (including games and 
competitions) and repeated individual household visits to 
improve food hygiene practice [14, 26]. Physical change 
in kitchen settings was also encouraged to reinforce and 
facilitate the targeted new behaviors (e.g. hand-washing 
station with soap close-by, eye-danglers as reminders) 
[14, 26]. During pilot studies, this behavioral approach 
resulted in a significant improvement in food hygiene 
behaviors and reduction in bacterial food contamination 
[14, 24–26]. However, such an approach has not yet been 
used in any larger studies, nor examined over a longer 
time period. Inspired by the Nepali trial, we adapted 
and scaled up their food hygiene intervention package 
and training modules, integrating this into a large-scale 
nutrition-sensitive agriculture trial in rural Bangladesh to 
address the critical pathway from food contamination via 
infection to malnutrition [28].

After describing the design and implementation of this 
innovative food hygiene behavior change intervention in 
Bangladesh, we aim to (1) assess the level of participa-
tion in food hygiene sessions and the uptake of promoted 
behaviors among participating households during imple-
mentation and (2) identify the underlying determinants 
that facilitated the adoption of food hygiene behaviors 
among the target population.

Methods
Study setting and population
The study is set within a homestead food production 
program implemented by Helen Keller International in 
two  rural sub-districts in  Habiganj, Bangladesh, as part 
of the “Food and Agricultural Approaches to Reducing 
Malnutrition” (FAARM) cluster-randomized trial (2015–
2019). FAARM included 2700 young married women 
in 96 settlements (geographic clusters): 48 intervention 
and 48 control. Participating women in intervention set-
tlements received trainings on year-round gardening, 
poultry rearing, nutrition and hygiene from mid 2015 to 
late 2018 [28]. While achieving diversified production 
and improved nutrition practices was a priority in Helen 
Keller International’s homestead food production train-
ing curriculum, activities to improve food hygiene were 
limited to messages on handwashing and instructions on 

Conclusion: This intervention is an example of successful integration of a behavior change food hygiene component 
into an existing large‑scale trial and achieved satisfactory coverage. Future analysis will show if the intervention was 
able to sustain improved behaviors over time and decrease food contamination and infection.
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