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Does it work?Should it work?

Plausibility Efficacy Effectiveness

Policy

Could it work?

How do we scale?

Context specific 
programs

Make it 
work 

better

How do we inform policy?

Adapted from Glasgow et al. 2012

Successful delivery of at-scale interventions to reach impact 



Talk objectives

1. What is WASH and what are the key challenges facing the sector?
2. How can implementation science be applied for the control of food 

and waterborne disease in low and middle-income countries
3. What are the priority challenges  and opportunities to WASH 

implementation research
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https://l.ead.me/bd6rSh

What interventions and impacts are we talking about?



Diarrhea caused 1.3 million deaths in 2015
• ~500,000 deaths in children < 5 year old
• 3rd leading cause of death in children

GBD 2015 Mortality and Causes of Death Collaborators. Lancet. 2016;388:1459–1544.

6Background Project Research Questions Research Question 1 Research Question 2 Research Question 3 Research Question 4 Summary



Undernutrition is a major public health problem

• ~690 million people globally are 
undernourished
• 21.3% children stunted in 2019 
• Avoiding fecal exposure and enteric 

infection is critical

State of Food Insecurity and Nutrition in the World 2020
7



WASH-related disease
Meta-analyses
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WASH-related disease
Not just infectious outcomes



Future Victim

Food and waterborne diseases
How do children get exposed to fecal pathogens?
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WASH-related illness
Improved WASH can prevent diarrheal diseases



WASH Benefits & SHINE RCTs
What pathways are most effective at reducing diarrhea and stunting?

WASH-B 
Bangladesh

WASH-B 
Kenya

SHINE
Zimbabwe

Stunting IYCF YES YES YES

WASH NO NO NO

Anemia IYCF YES YES YES

WASH NO NO NO

Diarrhea IYCF YES NO NO

WASH YES NO NO

Slide adapted from ASTMH 2017 SHINE session

IYCF: integrated young child feeding



What are the issues with WASH delivery?
And which can be addressed with IS?
1. Hypothesis is incorrect?

• But we think the biological plausibility is strong

2. Coverage: Is higher coverage needed, due to the role of indirect transmission
• Household-level targeted interventions do not account for infection pressure

3. Adherence: Interventions must have higher uptake and consistent use/behavior
• Interventions are poorly designed and delivered for the communities they are trying to serve

4. Completeness: WASH as commonly delivered is necessary but not sufficient for impact
• Interventions were insufficient to clean up highly contaminated environments enough to impact health
• Need greater control of pathways to see health gains
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Coverage Impact of sanitation on trachoma

indirect

direct total

• Indirect effects: 
community 
coverage of toilets
• Direct effects: 

household owning 
a toilets

Indirect effects are more important!
Coverage > 50% leads to decreased trachoma
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N= 28 studies

Challenges to adherance
Systematic review of the evidence



Adherence challenges
with sanitation interventions

N= 28 studies

Overall difference: 14%
(95% CI: 10%, 18%)
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Domestic/Free-roaming animals

Livestock

Synanthropic rodents  



Fields

Future Victim

Livestock

Secondary pathways
Primary pathways



Attributable fraction of diarrhea deaths in children <5 
Entamoeba histolytica, 3.1%

Cryptosporidium 
spp., 12.1%

non-typhoidal 
Salmonella, 7.7%

EPEC1, 2.3%

Campylobacter spp.  
6.2%

Vibrio cholerae
5.8%

Shigella spp.
11.0%

ETEC2

4.7%

Aeromonas spp., 1.4%

Clostridium difficile, 0.2%

Rotavirus, 29.3%

Norovirus, 3.0%

Adenovirus
9.2%

Unattributed/other, 4.0%

non-typhoidal Salmonella Enteropathogenic E. coli (EPEC) Vibrio cholerae
Shigella spp. Enterotoxigenic E. coli (ETEC) Aeromonas spp.
Clostridium difficile Adenovirus Unattributed/other

1. Typical and atypical Enteropathogenic E. coli (EPEC) combined; only atypical EPEC is 
transmitted in animal feces
2. Enterotoxigenic E. coli (ETEC) has animal hosts; zoonotic strains are not infectious to humans

LEGEND

Transmitted in animal feces

Bacteria Protozoa

Minimal/no transmission in animal feces*

Bacteria Protozoa       Viruses

*or transmitted only by primates/aquatic animals

28.3% of pathogens potentially 
transmitted via animals
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1. Hypothesis is incorrect?
• But we think the biological plausibility is strong

2. Coverage: Is higher coverage needed, due to the role of indirect transmission
• Household-level targeted interventions do not account for infection pressure

3. Adherence: Interventions must have higher uptake and consistent use/behavior
• Interventions are poorly designed and delivered for the communities they are trying to serve

4. Completeness: WASH as commonly delivered is necessary but not sufficient for impact
• Interventions were insufficient to clean up highly contaminated environments enough to impact health
• Need greater control of pathways to see health gains

What are the issues with WASH impact?
And which can be addressed with IS?



WASH and its many challenges
• An intervention in search of an impact?

1. Complex innovation and implementation requirements; 
2. Limited external validity of interventions; 
3. Inconsistent development sector objectives; and 
4. Diverse service providers working at multiple levels 

31



Based on what you know so far, what do you think are the 
key implementation challenges?

How do you think these challenges can be addressed with 
implementation science?

https://l.ead.me/bd6rSh



What IS offers: Theories and Frameworks

33

• Application of a range of theory and frameworks in intervention design, evaluation, and 
knowledge translation and adaptation

• Promotes structure and shared language
• 5 categories IS theories/frameworks/models (Nilson 2015):

Evaluating 
implementation

Designing
interventions

Research to 
practice



Theories and Frameworks for WASH
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Evaluating 
implementation

Designing
interventions

Research to 
practice

• Limited application 
of theory
• Socio-ecological 
• RANAS
• IBM-WASH

• A few examples:
• CFIR
• COM-B

• Rarely applied • Basic process 
evaluations
• Few hybrid 

designs



Two quick examples
Designing and testing an integrated WASH interventions



Chakrouk Makare: Designing and testing an 
integrated WASH and nutrition intervention
• Location: Western Kenya
•Design a behaviour-centered package of integrated behavior 

change messages and low-cost interventions
• Test its effectiveness on sustained behaviour change. 





Chakrouk Makare: Designing and testing an 
integrated WASH and nutrition intervention



Andilaye: Designing and testing a 
sanitation and hygiene intervention
• Design for scale a behaviour-centered package of  holistic preventive 

sanitation and hygiene interventions
• Test its effectiveness on sustained behaviour change and health. 
Outcomes
• Mental well being 
• Focus on sustaining behaviors
• Sanitation & water security security

• Complimented the existing health extension program of the MoH
AMHARA REGIONAL
Health Bureau

Woreda
Community

Group

Household



Andilaye intervention
3 Key behaviours of Interest / 11 practices

7. All household members wash their hands with water and soap or soap substitute AFTER handling animal and 
human feces, even children’s feces

8. All household members wash their hands with water and soap or soap substitute BEFORE handling food
9. All household members wash their faces with water whenever they are dirty and use soap when it is available

10. Keep all animals separated from the house
11. Keep the household compound clean by disposing of all animal feces and other waste on a DAILY basis

Theme 2: Personal hygiene

Theme 3: Household environmental sanitation

Theme 1: Sanitation
1. Construct a long-lasting latrine that is comfortable and hygienic
2. All household members use a latrine every time they defecate
3. Immediately dispose of children’s feces into the latrine
4. Repair your latrine whenever it is damaged
5. Upgrade your latrine so it becomes more long lasting, comfortable, and hygienic
6. Close your pit when it becomes full and reconstruct a new latrine



Problem trees
Applied 3 behaviors theories Example “trunk”

(behaviour of interest)

Example “root system”
(behaviour subdomains)

Provide a visual representation of the different 
barriers to changing a given behavior



Problem trees
1. Sanitation

2. Personal Hygiene 3. Household Environmental Sanitation



v Solutions to barriers 
(barrier planning, action knowledge)

Empirically derived drivers and barriers

Andilaye intervention
WDAL ‘Good Job!’ Flipbook – Example ‘facewashing’

Face-washing requires collecting 
more water, which is a burden 

v Recognition of barriers 
(barrier identification)

Face-washing only requires a handful of 
water! (break the barrier misconception)



v Benefits to the behaviour (health and non-health motives)

Empirically derived drivers and barriers

Andilaye intervention
WDAL ‘Good Job!’ Flipbook – Example ‘facewashing’

Beautiful! Happy, 
Comfortable, 

Healthy!



Andilaye intervention
AWDAL ‘Good Job!’ Flipbook – Example ‘latrine upgrades’

Incremental improvement: upgrading latrine

1) Comfort
2) Hygiene
3) Durability



v Used by caregiver during 
counseling visit to set 
household goals towards 
achieving WASH 
behaviours

v Goal card acts as 
commitment and reminder

v Promotes accomplishing 
goals through incremental 
improvements

Andilaye intervention
Andilaye Household Goal Card





Basically no effect on 
anything!
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WASH and its many challenges
• An intervention in search of an impact?
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Haque and Freeman et al. 2021 - adapted from Proctor et al. 2009 and builds 
on concepts from Brown et al. 2017; Powell et al. 2012; Powell et al. 2020

Focus on intervention development?
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Research questions
Efficacy or effectiveness:
• What pathways are most effective at reducing diarrhea and stunting? 
• What intervention(s) work BEST



Haque and Freeman et al. 2021 - adapted from Proctor et al. 2009 and builds 
on concepts from Brown et al. 2017; Powell et al. 2012; Powell et al. 2020

Focus on intervention development?



Focus on Adaptation?
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Focus on better evaluation approaches? 
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• Evaluation methods on how an intervention works rather than just if an intervention works 
‒ Rigorous understanding of the “how” helps us optimize and scale interventions
‒ Lower reliance on traditional randomized-control trials, more flexible evaluation 

designs
‒ Theory vs. implementation failure  

• Emphasis on context
‒ Aims to improve generalizability and assessment of “contextual fit” of interventions

• Research is multi-stakeholder and demand driven
‒ Research questions are aligned with interests/needs of implementers and answered 

under real-world conditions
‒ Foster shared ownership to promote the uptake of research findings
‒ Improve the transfer of scientific skills for building local organizational research 

capacity 



Actionable challenges 
related to design, delivery, evaluation, and dissemination

1. Poor understanding and assessment of context
2. Minimal application of behavioral theory 
3. No standard approaches to document intervention strategies and delivery
4. Minimal funding implementation research

57
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Priority solutions to address WASH evidence gaps

1. Priorities for action planning and IS methods related to setting 
(see CFIR framework)

2. Apply behavioral frameworks from conception to design

3. Application of standard reporting

Improved process evaluation methods

4. Use of hybrid designs to test innovative delivery strategies with 
WASH implementation outcomes



What should the sector prioritize for implementing IS for 
control of food and waterborne disease?

https://l.ead.me/bd6rSh


