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Summary: Thirty villages were the unit of randomisation for this parallel clustered 

controlled trial in the Gambia, each with 20 randomly selected mothers with 6-24 month old 

children. A community-wide intervention was delivered by a team of four who visited each 

village during four intensive intervention activity days in 25 days, which involved performing 

arts, competitions and community mobilisation. The intervention used existing health systems 

and village/cultural structures. The primary outcome was the observed difference between the 

intervention and control in the mean proportion of all five key food-related behaviours (Table 

1) versus all opportunities for performing the behaviours during the observation period 

(hereafter called 5-behaviours). Secondary outcomes included microbiological contamination 

of food and water for child’s consumption; the prevalence of diarrhoea and respiratory 

diseases; and mothers’ reporting of diarrhoea admission. Two random cross-sectional 

samples were taken to measure baseline characteristics and outcomes: one before 

randomisation, and the other 6 months post-intervention. 

Trial registration: The trial was registered on the 17th October 2014 with the Pan African 

Clinical Trial Registry in South Africa with numberPACTR201410000859336. 

Keywords: cluster randomised controlled trial, diarrhoea, pneumonia, behaviour change, 

weaning-food, hygiene, food preparation, community intervention, performing arts, dramatic 

arts, motivational drives, scalability, Africa.
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Background 

Two small proof of concept individually randomised efficacy trials (in Mali1 and Bangladesh2) 

used Hazard Analysis and Critical Control Points (HACCP)3,4 to identify critical control 

points for improving weaning food hygiene and related mother’s behaviour inculcated in a 

programme of individual training and follow-up of mothers. A recent community intervention 

conducted in Nepal5 successfully tested such interventions as part of a community 

mobilisation intervention using the motivational behaviour change model6 (based upon 

research in psychology that proposes ways of classifying various drivers of human behaviour) 

in a before-and-after cluster study. The former study was too intensive to be scalable, while 

the latter needs to be evaluated in a larger trial and further simplified for scaling up in size.  

We describe here the design of a complex public health community intervention for our 

cluster-randomised control trial (cRCT). The primary objective of the trial was to investigate 

the effects of the complex public health community intervention that sought to improve 

mothers’ weaning-food hygiene practices, and further to investigate the effect of the 

intervention on the level of microbiological contamination in food and water ready for child’s 

consumption, the prevalence of diarrhoea and respiratory symptoms, and diarrhoea admission, 

as reported by the mothers. 

 

Design, setting and population   

The cRCT was conducted in the Central River Region (CRR), one of the seven administrative 

regions in the Gambia with a total of 659 villages, and a population of 201,506 of which 

41,334 (20%) are under-5 years olds.7 CRR was selected as it has the highest incidence of 

diarrhoea in the Gambia, particularly in children aged 6–24 months (26.5% of children under-

5 had diarrhoea in the two weeks preceding the UNICEF Multiple Indicator Cluster Survey 
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(MICS) in 2010, verses 17% nationally. The rates for ARI of children under-5 were 14.2% in 

CRR compared to 6% nationally). As with other regions, UNICEF and the Ministry of Health 

and Social Welfare (MOH) have selected a number of villages (158 in CRR) to become 

Primary Health Care villages where they have trained (for four weeks) a Village Health 

Worker (VHW) and a Traditional Birth Attendant (TBA) to provide health promotion and 

basic health support to the villagers.8 

Inclusion criteria for study villages were Primary Health Care villages with a population of 

200–450 within CRR. Exclusions for the villages were those that were within 5km of already 

selected villages. 

Inclusion criteria for households within the selected villages for baseline were mothers with 

children aged 6-24 months expecting to be resident in the village for the following six months. 

There were no other exclusions. Inclusion criteria for households for the evaluation of the 

intervention were mothers with children aged 6-24 months at the time of the four day visit of 

the intervention team to their village. Exclusions were the unavailability of the index child’s 

main carer for cooking the index child’s weaning-food during the evaluation visit. 

 

Intervention 

The intervention components and delivery package were theory-based (HACCP3,4 promoted 

by WHO/FAO Expert Committee on Food Safety 4,9 and the motivational behaviour change 

model6), informed by local context from our formative research, and lessons/tools from 

community interventions in studies on hand washing in India10 and weaning-food hygiene in 

Nepal.5 Our formative research found critical control points for weaning-food hygiene 

behaviour change in mothers (Table 1) and that Nurture, Disgust, Affiliation, Status and 

Purity were the strongest motivational drives for our village mothers.11  
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For its delivery, we focussed on the use of performing arts (using culturally engrained styles 

of drama and songs),12 competitions and environmental cues13 to deliver the HACCP 

corrective measures and motivational drives. The details of our community weaning-food 

hygiene programme, designed by the research team at the University of Birmingham 

(including a Gambian Public Health officer from MOH), underwent wide consultation with 

expert health promotion agencies represented on a Local Scientific Advisory Committee in 

the Gambia.  

Subsequently, the material was translated into the three local languages, field-tested and 

piloted iteratively by the intervention team in the CRR. This team, which also delivered the 

programme, consisted of one literate male and one illiterate female traditional communicator 

(cultural artists/musicians/drummers) with health promotion experience, three Public Health 

Officers (PHO) and an illiterate driver. The team were assisted by a female volunteer (usually 

a TBA) from each village, trained for two weeks, to assist during and in between the team 

visits. They were encouraged to find more assistant volunteers called MaaSupervisors.  

The intervention focussed on a central role model character the “MaaChampion”, a mother, 

who practises the key behaviours used in the messages (Table 1) and encourages other 

mothers to do the same. Village mothers could achieve “MaaChampion” status if they 

demonstrated the same. Other components such as competitions (for mothers of children <5 

years) and environmental cues were designed to embed behaviour change. The intervention 

was delivered to the entire population but focussed on mothers with children under-5 years in 

each village. It consisted of the team visiting each village on days 1, 2, 17 and 25, delivered 

between February and April 2015 (the dry season). A fifth visit took place after six months 

since we envisaged that if such a programme is to be implemented at scale, then to sustain 

behaviour change, villages would need a reminder visit before or early in the diarrhoea high-

risk rainy season (if several months after the initial four day campaign),14 a time when 
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mothers and their families are busy with farm work and may forget weaning-food hygiene 

behaviours. The programme’s daily schedule is summarised in Tables 2. 

Implementation was staggered over two months. The intervention team logged significant 

events, comments and overall participation of villagers/mothers in the programme that helped 

guide the process evaluation of the intervention implementation. 

The control villages were given a day’s health education campaign on water use in domestic 

vegetable gardening. A public health officer held community meetings explaining the 

campaign using a flipchart. 

Outcome data collection 

Evaluation of outcomes took place six months after the last of the four day village visits 

during the high-risk rainy season.14 We hypothesised that if families were to retain the 

weaning-food practices learnt six months earlier, during this busy and high-risk period of the 

year, then our intervention would be successful. Independent newly recruited female 

fieldworkers received training for data collection. They moved in a group visiting one village 

per day and for each village one fieldworker was assigned to a mother who they observed for 

the day from approximately 6am-3pm. 

An observation checklist was designed to collect data on mothers’ food hygiene practices. 

Questionnaires were piloted and were used to collect data on the background characteristics 

of each family, the mother and child, data on income, health education related knowledge, the 

incidence of diarrhoea, ARI and hospitalisation for the index child, plus other questions that 

acted as diversions. 
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Food and water sampling 

Fieldworkers collected food and water samples aseptically using the methodology described 

by Islam et al.2 Samples were collected from weaning-food: i) immediately after the morning 

preparation before feeding the index child, ii) after storage (minimum three hours) and prior 

to feeding the index child. Water ready for drinking by the index child was also sampled.2 

Outcomes and outcome measures 

The primary outcome was the observed difference between the arms in the mean proportion 

of all five key food-related behaviours (Table 1) versus all opportunities for performing the 

behaviours during the observation period (6am–3pm by female fieldworkers) (hereafter 

called 5-behaviours). The other outcomes were: 

(1) Microbial (total coliform) growth from weaning-food after making and after storage, and 

from water, before being consumed by the infant. 

(2) Presence of any days of diarrhoea (three watery stools in 24 hours) over the past seven 

days reported by the mother. 

(3) Presence of any days of ARI (cough with difficulty breathing) over the past seven days 

reported by the mother. 

(4) Reported hospital admission as the result of the last diarrhoea episode. 

(5) The mean proportion of each individual food hygiene practices (including boiling water 

behaviour not a part of food hygiene behaviours) versus all opportunities for performing each 

behaviour during the observation period (6am–3pm). 
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Sample size	

Observations during the formative research indicated that the population proportion of events 

in which correct behaviour was displayed (i.e. practices of heating of stored food, hand 

washing with soap before food preparation, during food preparation if contaminated, and 

before feeding the baby (measured in the first time activity occurred)) was 17/150 (11.3%). 

For the sample size calculation, we assumed an intra-cluster correlation coefficient (ICC) of 

0.0414 between villages and a coefficient variation of cluster size 0.22. We aimed to detect a 

minimum of a 25% absolute increase in behaviour in the intervention compared to the control 

arm. Thus with a significance level of 5% and 95% power, 15 clusters per arm, with a 

minimum of 12 mothers per cluster was needed.22 Assuming loss to follow-up we intended to 

recruit 20 mothers within each village. In a sensitivity analysis, assuming a larger ICC of 0.1, 

the power (84%) remained reasonable.  

Recruitment 

The villages were randomly selected by a UK statistician from a list of all villages in CRR 

after applying the selection criteria. We provided written and oral information and received 

informed consent from the village heads for the participation of the villagers in the 

programme.  

For the baseline and evaluation surveys, a list of all mothers with children between 6-24 

months of age living in the village at the time was obtained from the maternal-child health 

register, and households were chosen randomly based on the study criteria. Mothers gave 

written informed consent. In case where the mother was illiterate, the information was read 

out (and a written copy left behind), and a thumb print obtained in the presence of a family 

witness and the fieldworker. 
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Baseline measurement 

During the initial recruitment visit to the head of village (December 2014; dry season), after 

receiving consent, we characterised all 30 villages before randomisation. We also collected 

data on 20 randomly chosen mothers for the baseline survey. 

Randomisation 

Randomisation was conducted by a statistician in the UK: the villages were grouped and 

randomised within strata (north or south of the river, and by quartiles of the population size 

of the village) into 15 control and 15 intervention villages.  

Blinding 

Blinding of the implementers of the intervention programme and of families who received the 

intervention was not possible. However, the families were not aware of the comparative 

nature of the intervention with a control village.5,10 The independent fieldworkers were newly 

recruited as assessors, and the weaning-food hygiene evaluation items were concealed in a 

package of household observation tools and questionnaires about food and water use. 

Furthermore, the assessors and mothers were told that the evaluation investigated domestic 

water and food usage. As such they were not aware of the intervention or control nature of 

the evaluation. The laboratory technicians were blinded, as the samples were labelled with 

codes. 

Analysis of evaluation data 

The outcome analysis will be by intention-to-treat, however, missing data will be reported 

and associations between outcomes explored. Mixed models will be used to adjust for 

clustering.23 The outcomes are either binary (e.g. diarrhoea in the last seven days), continuous 

(e.g. the total coliform counts), or count (5-behaviours) and therefore logistic and linear, 
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mixed effect regression models will be used with a random effect for village. We will 

consider the comparisons to be significant at the 5% level (report 95% CIs). 

For all outcomes, the primary analysis will be unadjusted for all covariates other than cluster 

and those covariates used in the stratified randomisation procedure (i.e. north / south of river 

and village size). The secondary analysis will also adjust for a set of pre-specified and 

clinically important covariates (age and education of mother, parity, sex of child, order of 

intervention implementation, and other intermediate outcomes where health outcomes are 

concerned). 

Where available, baseline data will be inserted as a co-variate in the analysis.  

Health economic analysis 

A Bayesian hierarchical net benefit regression model15 will be used allowing for varying 

cost-effectiveness between villages. A Bayesian approach will be used to fully capture 

uncertainty; the posterior predictive distribution of the treatment variable parameter gives the 

distribution of net benefits in a new village. Weakly informative prior distributions will be 

specified. We will take a societal perspective. A range of values for willingness to pay per 

DALY will be used in line with WHO recommendations,16 the DALY losses associated with 

associated with childhood diarrhoea will be specified on the basis of previous literature,17 and 

costs will include out-of-pocket expenditure, healthcare costs, and intervention costs. The 

time horizon will be six months so no discounting will be applied. 
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Strengths and weaknesses: 

Strengths: 

• Strongly theory based intervention 

• Pragmatic intervention involving existing public health workforce in rural Gambia 

(low cost and easy to replicate) 

• Use of culturally engaging traditional Gambian performing arts, and community 

mobilisation in the intervention (attractive to villagers and target mothers) 

Weaknesses: 

• For the trial, impossible to fully blind communities and assessors during evaluation  

• Villages selected from Primary Care Villages (may pose a generalisability constraint) 
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Table 1. Showing critical control points and corrective measures prioritised for the Gambia 
formative research. These became the target practices for the hygiene promotion campaign: 
five weaning-food hygiene and one infant drinking water hygiene practices. 

Critical Control Points Corrective Measures – Behaviours the intervention 
aimed to improve 

Before food preparation 

Hand washing with water and soap before food 
preparation. 

Washing of pots and utensils before food preparation 
and drying on a clean (and cleanable) surface. 

Cooking Hand-washing with clean water and soap when 
contaminated during cooking. 

Food storage Reheating of pre-made food after storage before 
feeding. 

Feeding practice Hand-washing with clean water and soap before 
feeding child (mother) or eating (child). 

Water ready for drinking by child Boiling of water ready for drinking of child. 
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Table 2. Summary of intervention activities during visits to intervention villages/cluster. 

Day of 
village 
visit 

 
Activities 

 

1 

Meeting Alkalo (village head). 
Village Announcements about the presence of team and evening meeting. 

House-to-house visit with health volunteers and TBAs & village level drum/sing 
the 6 messages & invitation to pm meeting. 

Afternoon event at a central point for all villagers: Through drama, videos and 
quizzes to impart the primary purpose and the 6 messages; obtain pledges from 
mothers to commit to practice the promoted behaviours and aim to become 
MaaChampion. 

New community volunteers (MaaSupervisors) training to encourage and 
visit/supervise mothers of <5yr children. 

2 

Meeting Alkalo & announce to villagers the presence of the team. 

House-to-house visit with MaaSupervisors to check on mother’s understanding 
& adherence to practices; promotion of mothers to MaaFambo or 
MaaChampions. 

Ad-hoc women or men meeting held separately in neighbourhoods to reinforce 
messages through stories and demonstrations. 

3 As in day 2 plus an afternoon event similar to day 1. 

4 

As in day 3 plus an afternoon event similar to day 1. 
Additionally in the afternoon event take Group pictures with all MaaChampions, 
MaaSawarr and MaaFamboos for the honour board. 
During a village-wide ceremony, erect a weaning-food hygiene board at village 
entrance with drumming/campaign songs & present certificate to the Alkalo; offer 
villages motivational advice on sustainability by Alkalo, MaaSupervisors and 
PHOs. 

5 As in day 3. 
 

 


