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Background: The broad aim of the Winfoods Project was to alleviate childhood malnutrition via 

utilisation of traditional foods (by incorporating edible termites and spiders in complementary food 

(CF) formulations in Kenya and Cambodia, respectively). The efficacy of the developed CF on 

stunting, lean mass accrual, lipid profile, haemoglobin, iron and zinc status and gross motor 

development was assessed in a 9-month intervention comparing the CF with CSB+ (Kenya) and 

CSB++ (Cambodia). We aim to highlight methodological difficulties associated with the assessment 

of lean mass (LM) and blood nutritional indictors (BNI).  

 

Methodology: In a randomized controlled design, infants received Winfoods for 9 months from 6-15 

months of age. LM accrual and BNI (lipid profile, iron and zinc status) were measured cross-

sectionally at 9 and 15 months of age, respectively. To determine LM infants were dosed with 3g 

deuterium oxide [D2O] (0.5g/Kg body weight) in Kenya or 7g nested D2O both at 6 and 15 months 

of age in Cambodia. Saliva was collected from each infant before the oral administration of the 

dose (baseline sample) and then at [1-hour and 3-hours in Kenya or 2-hour and 3-hours –

Cambodia] after administration. D2O enrichment in saliva was determined by Fourier Transformed 

Infrared Spectrophotometry locally in Kenya. For Cambodia, samples were exported to Bangalore, 

India for lean mass analysis. To determine blood indicators, 3ml blood was drawn by venipuncture. 

Hemoglobin concentration was measured using a Hemocue machine. Whole blood portion was 

used for determination of lipid profile in Canada. Serum was used for Fe, Zn status assay in 

Germany.  

 

Results: In Kenya, the food ration was depleted way before the subsequent visit due to food 

insecurity. Intervention was associated with family planning by a section of the community. High 

rate of loss to follow up was attributed to relocation for family reunion and household conflicts. 

Cambodian ethics review committee (ERC) had issues with the locally produced Winfood product 

hence ethics approval was delayed. Regarding D2O in Kenya we observed that both ERC and 

mothers misunderstood the concept of ‘special water’ and it took a long time to explain. In 

Cambodia mothers were worried about lengthy waiting time for saliva sampling. D2O spillage 

during dosing was a major problem in Kenya due to agitated children, mainly at 15 months who 

spat deuterium. High morbidity among children depicted as dehydration limited saliva production 

while mouth sores made saliva sampling difficult (saliva samples were contaminated with mucus, 

blood and breast milk). Blood assay challenges included high rates of hemolysis due to restless 

children and inexperienced staff since procedures are not routine. Nervous mothers made the 

situation worse. Lack of local facilities to measure iron, zinc status and lipid profile increased cost 

and delayed results.  

 

Conclusions: Challenges were largely contextual. Misconceptions about intervention and 

procedures, infant morbidity and restlessness affected D2O assessment. Inexperienced staff and 

lack of local sample analysis capacity affected blood assays. Local laboratory capacity, training of 

staff and sensitization of communities and ERC are highly recommended. 

 


