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Introduction
Malnutrition in early childhood is an intractable public health problem associated with 
increased mortality, cognitive dysfunction, and loss of productivity. It is responsible for 
approximately 45% of all death among children under 5 years, globally. 
The aims of this study: 
(1) to investigate on potential factors of each EED biomarker (MPO and NEO)  and

combined scores of the two biomarkers, and
(2) to investigate on the association of each EED biomarker and the combined scores with

child growth among children aged under 5 years in rural areas of Cambodia. 

Methods
Longitudinal data of the Cambodia Health and Nutrition Monitoring Study (MyHealth) was 
used for linear regression models to estimate potential factors of each EED variables while 
generalized linear-mixed effect models were used to estimate associations between each 
EED variables and child growth.

Table 1: General characteristics of the participants in the study. 1Generalized linear mixed effect of association between HAZ and each EED biomarker indication adjusted for child’s age, 
maternal education, wealth index, treatment of drinking water and type of toilet.
2Generalized linear mixed effect of association between WHZ and each EED biomarker indication adjusted for region and 
child’s age. 
aNEO levels= low (concentrations in first quartile), medium (concentrations in the interquartile range), or high 
(concentrations in fourth quartile).
bMPO levels= low (concentrations in first quartile), medium (concentrations in the interquartile range), or high 
(concentrations in fourth quartile).
cA combined MPO and NEO scores= NEO quartiles + MPO quartiles ranging scores from 2-8 then categorized into 3 
categories: 2-3, 4, 5 and 6 to 8.

Conclusion
Children at younger age, especially in their first year of life, had the highest prevalence of 
high levels of the EED biomarkers than older children suggesting a critical time for prevent 
children from this infection.
None of the three traditional WASH indicators (improved main water sources, improved 
type of toilet, and treated children’s drinking water) showed any statistically significant 
association with the EED biomarkers or child growth but having pigs around children’s 
houses showed an increase in NEO concentration.
This cohort study in rural areas in Cambodia suggests children in the first year of life are 
vulnerable to EED and the potential source of the infection was from pigs which may 
suggest that WASH program should therefore consider a wider intervention.

Having pigs around child households showed an increase 
in NEO concentration at p-value 0.083 (AOR=0.4; 95%CI=-
0.1;0.8) (Table 2).

None of the EED biomarkers were associated with either 
HAZ nor WHZ (Table 3). 

Results
More than 90% of these children were living in households 
contaminated with animal feces (Table 1).

Children with high levels of all MPO, NEO and combined scores 
were found to be high prevalent among younger children aged 
under 12 months (Figure 1). 

HAZ= heigh for age z-score; WHZ= weight for heigh z-score; NEO= neopterin; MPO=Myeloperoxidase; Combined MPO and 
NEO scores= NEO quartiles + MPO quartiles ranging scores from 2-8 then categorized into 3 categories: 2-3, 4, 5 and 6 to 
8. *NEO and MPO concentration were presented as median and interquartile range (IQR). 

Table 2: Unadjusted and adjusted linear regression of the association between each EED biomarker 
concentration and other determinants. 

Figure 1: Distribution of EED biomarkers and a combined score over child’s age in months.

*Neopterin (NEO) and Myeloperoxidase (MPO) concentrations were not normally distributed so log 10 was applied for 
the two concentration. a Cl= confident interval.

Table 3: Adjusted generalized linear mixed effect model of the association between individual EED 
biomarker and child growth (HAZ or WHZ).
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