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Meta-analyses on HWTS 

• Many studies document diarrheal 
disease reduction from HWTS

• Summarized in meta-analyses

• Results show HWTS effectiveness
– 35% reduction (Fewtrell, 2005)

– 47% reduction (Clasen, 2006)

– 42% reduction (Waddington, 2010)

• Effectiveness equal to or greater 
than other inventions
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There have been numerous studies that document diarrheal disease reduction in populations using household water treatment options (chlorine, sand filtration, ceramic filtration, PuR, and sodis) across the world.  So many studies, in fact, that it does not make sense to look at an individual study in an individual context anymore.  So what statisticians do is take all the studies, put them together, and create “meta-analyses” that summarize the data from all the studies.  There have been three meta-analyses on HWTS - by Fewtrell, Clasen, and Waddington, all which show significant diarrheal disease reduction in users of HWTS. HWTS options in these studies were found to be as or more effective (on a numbers basis) than sanitation, hygiene, or water quality.  However, comparing these numbers is not relevant - this data set merely says that these options can reduce diarrhea - it does not say which option is best to pick in what specific circumstance.
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Methodological Issues

• Critique of data
– Blinded studies show no impact
– Reporting bias of self reported data
– Short study time
– Non realistic conditions

• Critique of meta-analyses
– Local conditions not included
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However, no epidemiological study (or meta-analyses) is perfect.  And there are a number of critiques of the HWTS data set, including that:   very few of those studies are blinded (and those that are (in the United States and unpublished studies) show no impact), that diarrheal disease incidence is self-reported and subject to bias, that the studies have been of short duration and do not address long term use, and that these studies are conducted in non-real-world pilot project conditions.  These critiques are interesting, and methodologies in the future will be adapted to account for these, and the 

There are also critiques of the meta-analyses which are valid - including that diarrheal disease from water and sanitation is very locally dependent - in some cases diarrhea will be from water, other places food, other places sanitation.  For example, the blinded studies of high-end products  in the US are likely not relevant to this data set because diarrhea is so rare in the US.  
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Issues in Scaling HWTS

1. Use of an effective, appropriate HWTS option
2. Correctly and consistently
3. By the vulnerable target population
4. On a long-term and sustainable basis
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The challenge, however, in taking HWTS to scale is to have an effective, appropriate HWTS option used correctly and consistently by the vulnerable target population on a long-term and sustainable basis.  The next slides will discuss each of these four topics.  

Slide credit:  adapted from Tom Clasen



Scaling Issue #1

Use of an effective and 
appropriate HWTS option
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Proven HWTS Options

• Ceramic Filtration
• SWS
• SODIS
• Biosand Filtration
• PuR
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As mentioned before, there are five options that have been shown to both reduce diarrheal disease and improve the microbiological quality of water in studies in developing countries, including:  ceramic filters, sodium hypochlorite (chlorine solution), solar disinfection (SODIS), biosand filtraiton, and the Procter & Gamble flocculant/disinfectant sachet PuR.  Two of the options incorporate a filtration step only (ceramic and biosand), two are disinfection only (chlorine and SODIS), and one is a combined-treatment method.  
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What about boiling?
• Sub-optimal microbiological performance (recontamination)
• Potentially high cost
• Indoor air pollution associated with: 

– reduced birth weight, ARI, anemia, stunting (Retherford 2006)
• Higher levels of burn accidents (Rossi 1998)
• Other issues:  Acceptability, environmental sustainability

Distribution of samples by TTC count field studies

<1 1 to 10 11-100 >100

Vietnam (Clasen 2008) 71.2 10.7 13.2 4.9

India (Clasen 2009) 37.0 38.3 22.2 2.5

Guatemala (Rosa 2010) 59.6 5.7 9.5 25.1
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Many people at this point ask about boiling.  Boiling, actually, has not been shown in a peer-reviewed study to reduce diarrheal disease (although this is probably simply because a study has not been done to confirm it has impact).  However, boiling has been shown to have sub-optimal microbiological performance, likely due to recontamination after treatment.  As can be seen in the table, 37-71.2% of reported boiled samples have <1 col/100 mL of bacteria - meeting WHO standards.  The other samples were contaminated.  In addition, boiling can be expensive, depending on the fuel cost, and the indoor air pollution from boiling over an open stove is associated with reduced birth weight, acute respiratory infections, anemia and stunting.  There are also higher levels of burn accidents in boiling households, and boiling can not be acceptable to the population, and can have environmental sustainability concerns related to the fuel used.  

Slide credit:  Modified from Tom Clasen



Note:  Other Options

1. Laboratory Testing
2. Field testing
3. Health Impact Analysis
4. Scalability
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There are also lots and lots of other options out there, that are being promoted by a wide variety of organizations.  When confronted with new options, an organization will have to ask itself:  1) are they shown in the laboratory to reduce the viruses, bacteria, and protozoa associated with diarrheal disease incidence in test waters?; 2) do people in the field use the option in field studies?; 3) is there health impact associated with the option; and, 4) is the option implementable and scalable in your program in developing countries?
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Scaling Issue #2

Correct, consistent use
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Compliance:  Arnold et al. (2007)

Among studies of POU chlorine treatment, the risk of 
diarrhea was lower when compliance was larger. 
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Program Assessment: LifeStraw Personal
• 171/200 (85%) participants (from 122 households)

interviewed
• Open ended question about last time of use:

• Current user = use in the previous week (34%)
• Consistent user = always drank filtered water + did not drink 

unfiltered water in previous week (13%)

24%

10%

6%

60%

Today or yesterday

Within past week

Within past month

More than a month ago 
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Program Assessment: Haiti 

• Many program assessments have been completed
– Documenting no impact in terms of disease

• Leogane, Haiti
– Began in 2001
– Chlorination program
– Technical follow-up / records
– Survey conducted (Emory SPH)

• 56% with chlorine residual
• 55% reduced odds of diarrhea in <5s
• 64% reduced odds of bloody stools



Program Assessment:  Acute Emergency
Reported Use Effective Use

Nepal Aquatabs 8% 7%
Piyush 16% 8%
WaterGuard 6% 3%

Indonesia AirRahmat 3% --
Tabs 1% --
Boiling 88% 27%

Turkana Aquatabs 13% 5%
PuR 6% 2%

Haiti Aquatabs 24, 75-92% 15, 54-66%

Ceramic 72% 20%
Biosand 53% 8%



Scaling Issue #3

Targeting the vulnerable 
population



Estimate of HWTS use

T. Clasen, “Scaling Up Household Water Treatment Among Low-Income Populations”  (World Health Organization, 2009). 
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Over the past about 20 years, HWTS use has increased significantly, with just over 18 million people using sodium hypochlorite, chlorine tables, solar disinfection, ceramic and biosand filters, and PuR sachets in 2007 on a regular basis.  
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Reported microbiologically adequate HWT-use increases with wealth

Rosa G, Clasen T (2010). Estimating the scope of household water treatment in low-and medium-income countries.  Am. J. 
Trop. Med. Hyg. 82(2)
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Overall, ADEQUATE hwt INCREASED with WEALTH.
However, there are exceptions to the rule, : Benin, Guatemala, Macedonia= NO DIFFERENCE
In certain countries the OPPSITE TREND was observed: LAO, Indonesia and Panama used DECREASED with INC wealth. 
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Distribution Strategies

Commercial

Quasi-Commercial

Non-Commercial

•Direct sales 

•BOP marketing

•Organized/unorganized 
retail

•Micro-enterprises

•Social marketing

•Microfinance institutions

•Rural sanitary marts

•Self-help groups

•Mass distribution 
through public sector, 
UN agencies, NGOs, 

CBOs, etc.
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Scaling Issue #4

Achieving long-term and 
sustainable uptake
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Sustainability:  Arnold (2007)

The effect of point-of-use chlorine treatment on child diarrhea by length 
of intervention.

Length of Study (weeks)
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Sustainability: (Waddington et al.)
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Hunter (2009)
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Challenges and opportunities for HWTS

• Effectiveness:
– Achieving and demonstrating actual HWTS effectiveness for 

preventing diarrhea in the absence of reporting bias in a large-
scale program

• Scaling-up:
– Achieving  correct, consistent use of  effective and 

appropriate HWTS by a vulnerable population on a long-term 
and sustainable basis

• Rights:
– Avoiding diversion of resources from water supply and  

shifting water burden to the poor
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Thus, although HWTS has been proven in many individual studies, and in meta-analyses, there are challenges for scaling up HWTS in the development context, including:  1) achieving and demonstrating effectiveness or preventing diarrhea in the absence of reporting bias; 2) Achieving  correct, consistent use of  effective and appropriate HWTS by a vulnerable population on a long-term and sustainable basis; and, 3) Avoiding diversion of resources from water supply and  shifting water burden to the poor.  To date, we have not seen diversion of resources from water supply to water treatment, but it is worth noting this problem, and preventing it in the future.  

Slide credit:  Tom Clasen



“The notion that ‘being 
humanitarian’ and ‘doing good’ 

are somehow inevitably the 
same is a hard one to shake off” 

(Slim, 1997)

Thank you.  
I am happy to take questions.

daniele_lantagne@hks.harvard.edu
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Is PoUWT something that will be “doing good”?
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