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Motivation & Context

▪ Globally: 1.7 billion diarrheal episodes/year; 443,832 under-5 deaths annually; ~60%  
attributable to unsafe WASH (World Health Organization, 2024).

▪ Evidence: Rainy-season E. coli spikes → diarrhea; pathway unclear; water-quality 
interventions ↓ child mortality ~30% (Kraay et al., 2022; Kremer et al., 2023)

▪ Context: in Ecuador 20% children under 5 diarrhea
▪ 37% live in households drink E.coli contaminated water
▪ 25% stunting prevalence

▪ Opportunity: Ecuador national household health surveys + E. coli contamination in 
drinking water sources.

Full causal pathway: Rainfall → Contamination → Health
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Preview of Main Findings 
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Introduction and Contribution
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Research Questions 

•Q1: How do rainfall shocks affect water contamination?
   H1: Shocks follow a concentration-dilution pattern

•Q2: What is the temporal pathway from contamination to health?
   H2: Health issues peak with a lag

•Q3: Can household WASH practices protect children when 
infrastructure is stressed by weather? 
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Contribution to Literature 

1. Environmental determinants of child health Kremer et al. (2023); Levy et al. 

(2016); Kostyla et al. (2015)

            • Trace complete pathway rainfall → contamination → health

2. Seasonality and adaptation Aydamo et al. (2014); Augenblick et al. (2024); Gitter and 

McGavock (2024); Bevis et al. (2019); Pearson et al. (2016); Maccini and Yang (2009)

    • Seasonality around water-quality shocks 

3. Precipitation & dynamic effects Kraay et al. (2022); Ji et al. (2020); Schmidt (2015)

            • Evidence of concentration–dilution mechanism 

4.   Infrastructure resilience and household adaptation Cutler and Miller                                

(2005); Nguyen et al. (2021)

             • Heterogeneous effects by household WASH practices 
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Theoretical Framework
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Hypothesis 1: Concentration–Dilution Mechanism 
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Hypothesis 2: Health Dynamics 

Expected temporal pattern of health impacts: 

Mechanism: Contaminated water → pathogen ingestion → incubation period → clinical illness → recovery 
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Data and Empirical Strategy
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Data Sources 
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Evidence 1: Socioeconomic Gradients in Child Health 
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Evidence 2: Stable Seasonal Rainfall Patterns
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Evidence 3: Precipitation, Contamination & Health 
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Identification Strategy: Rainfall Shock Measure 
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Empirical Strategy: Hypothesis 1 (Rainfall → Contamination) 
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Empirical Strategy: Hypothesis 2 (Contamination → Health) 
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Results
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Result 1: Rainfall Shocks Increase Contamination 
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Result 1a: Concentration-Dilution 
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Result 1b: Cumulative Stress 
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Result 2: Lagged Health Impacts - Dynamic Pattern 
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Result 2: Lagged Health Impacts - Regression Estimates 
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Result 3a: Clear gradient with WASH practices 
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Result 3b: WASH Limited Protection During Shocks

Gradient exists but CIs overlap 
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Result 3c: No WASH Protection on Cumulative Effects
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Robustness and Heterogeneity
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Robustness: Placebo Test with Anemia 
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Heterogeneity Analysis
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Conclusions  
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Conclusions and Policy Implications

1. +1 SD rainfall shock → +1.0 pp E. coli (inverted U pattern peaks at 1.26 SD, 
amplified after wet months)

      → Target resources during moderate rainfall events that follow wet periods

2.    Health impacts peak 1-3 months post-shock (6-8% increase)
      → Water treatment campaigns and surge healthcare capacity

3.    WASH practices reduce baseline risk by 50% but provide limited protection 
during shocks (6.2 pp vs 5.1 pp, p=0.706)
       → Upgrade sewer infrastructure for extreme events, preventive practices         

are insufficient 
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Guayas - Ecuador, March 1998
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Thank You! 

Questions?

https://www.lorenaemorenoe.com/
 

lorena.moreno@tufts.edu

https://www.lorenaemorenoe.com/
mailto:lorena.moreno@tufts.edu
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Thank You
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