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Enteric Pathogens Infection

Enteric Pathogen: a microbe that affects the intestine and can make a person sick

- Acquired through contaminated food and water, by contact with animals or their 
environment,  or with the feces of an infected person (CDC 2021) 

Impacts: 

- In low to middle-income countries, numerous viral, bacterial and protozoan enteric 
pathogens are collectively causing:

-  2.5 billion episodes of diarrhea 
- 580,000 deaths in children under five years of age each year.

- More than a third of all children are infected within the first year of life by one or more 
pathogens

2
CDC 2021



Safe Start Program

- Data from study on 6-month old infants in 
Kisumu, Kenya enrolled in a Safe-Start 
Program 

- Relationship between enteric infection, 
diarrhea and the following factors: 

- Household water access and treatment 
- Animal vectors
- Sanitation
- Hand washing practices 
- Supplemental feeding
- Flooring

Baker et. al 2021
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1. Do there exist clusters of children with similar 
exposure patterns through their household 
behaviors and environment? 

2. If such clusters exist, are these exposure 
patterns leading to different enteric pathogen 
profiles?

Population of Interest: Infacts from 0-6 months of age 
in Kisumu,Kenya enrolled in the Safe Start Program 
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Behavioral and 
Environmental Data
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Environmental Variables 

Behavioral Variables



Overview Methods: Behavioral and Environmental 
Variable Relationships

1. Observe Variable Groupings: 
a. Multiple Correspondence Analysis (MCA), 
b. Phi Coefficient Matrix

2. Observe Individual Clusters: 
a. Latent Class Analysis (LCA) 
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Behavior and Environmental Variable Relationships

Multiple Correspondence 
Analysis (MCA)
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Phi Coefficient Matrix 

Behavior and Environmental Variable Relationships
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Two Cluster (nclass=2) Three Cluster (nclass=3)

Behavioral and Environmental Clustering Among 
Individuals: Latent Class Analysis (LCA)
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Wealth Index Quartile and Clusters 

Cluster 2: “Not Good” 
- Poorer Cluster

Cluster 3: “Not Good”
- Poorer Cluster

Cluster 1: “Good”
- Wealthier Cluster
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LCA Cluster Contributions 
Cluster 1: “Good”

- Better environment and hygiene
- 397 Individuals

Cluster 2: “Not Good” 
- Bad environment and bad 

hygiene 
- 301 Individuals 

Cluster 3: “Not Good”
- Bad environment but better hygiene 
- 168 Individuals 
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Overview Methods: Cluster relationship with Pathogens in 
Infants

1. Self-Reported Diarrhea and Cluster Relationship:
a.  Logistic Regression Model
b. Likelihood Ratio Test (LRT)

2. Pathogen Diversity and Cluster Relationship:
a. Poisson Regression Model
b. Likelihood Ratio Test (LRT)
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Cluster relationship with Self-Reported Diarrhea 

Null Hypothesis: 
H0: P(y=1|c1) = P(y=1|c2) = P(y=1|c3)

Logistic Regression Model:

Despite hygiene differences in Cluster 2 and 3, 
there is not enough evidence to suggest a 
difference in Diarrhea outcome between the two 
clusters.

At a 5% significance level, there is sufficient 
evidence (p= 0.0059) to conclude that the cluster 
assignments help predict Self-Reported Diarrhea 
outcomes.
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Pathogen Diversity: The number of pathogens existing in a body

Null Hypothesis: 
Ho:  E(yi|c1) = E(yi|c2) = E(yi|c3)

Poisson Regression Model: 

At a 5% significance level, there is not evidence 
suggesting that cluster assignments helps predict 
pathogen diversity. 
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Cluster relationship with Pathogen Diversity



Conclusion

- There are evident and distinct clusters in behavioral and environmental 
pathways 

- Clusters are significant predictors of self-reported diarrhea → a serious result 
of illness and pathogen presence in infants

- Clusters are not significant predictors of pathogen diversity

Limitations: 

- Polymer Chain Reaction (PCR) detects both live and dead pathogens → 
potentially miscounting the active pathogen population in infants

- More pathogens need to be tested
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