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The Water, Sanitation and Hygiene (WASH) sector of international development works 

to increase access to sustainable, safe water and improved sanitation.  Currently, at 

least 780 million people live without clean drinking water and 2.5 billion without access 

to improved sanitation (UNICEF & World Health Organization, 2012).  Lack of access to 

these human rights is a major cause of diarrheal disease, which annually kills nearly 

760,000 children under the age of five.  Many institutions, including the United Nations 

(UN), non-governmental organizations (NGOs), and local governments are working to 

resolve this inequality by increasing safe water access, providing sanitation facilities, and 

improving knowledge and practice of healthy hygiene behaviors.  Implementing 

agencies often self-monitor their efforts and, due to funding challenges, only through 

the life of the project.  This study attempts to evaluate the longer-term effectiveness of 

ŀƴ bDhΩǎ ²!{I ǇǊƻƎǊŀƳ ƛƴ .ŀƭƪƘ tǊƻǾƛƴŎŜΣ !ŦƎƘŀƴƛǎǘŀƴ ōȅ ƛƴǾŜǎǘƛƎŀǘƛƴƎ ŦƛǾŜ ǉǳŜǎǘƛƻƴǎΣ 

post program 1) was access to safe drinking water improved; 2) how is the spatial 

distribution of households relative to water sources related to safety of stored drinking 



water; 3) was there an increase in WASH knowledge; 4) was there an increase in WASH 

practices; 5) was stored household drinking water safe for consumption? 

In August to September 2012, an evaluation was conducted of the longer-term 

effectiveness of a 2009 WASH program in northern Afghanistan.   A total of 59 

households from four villages took part in the follow-up survey that collected 

information regarding drinking water, sanitation, health behaviors, and storage or 

treatment of drinking water. With permission of the participants, drinking water 

samples were collected and tested for any presence of E. coli, an indicator of fecal 

contamination.  Additionally, samples were taken and analyzed from 15 drinking water 

sources, 13 of which were public boreholes.  Lastly, a Garmin GPS device was used to 

collect latitude and longitude location of important points during the field research.  

This information was used to conduct a spatial analysis of well distribution throughout 

the villages. 

 

Survey results showed increases in several beneficial health behaviors, such as using 

boreholes as the main source of household drinking water, having a specific place to 

wash hands after using toilet facilities, and having soap in that specific area.  Also, based 

on results of the spatial analysis, access to improved water sources was increased.  The 

practice of treating water in the home dropped significantly.  Biosand Filter technology 

introduced during the WASH program had been adopted by only a small percentage of 

households.  Of the 54 surveyed households that gave permission to sample, 40 had 



drinking water that tested positive for presence of E. coli. In contrast, a majority of 

borehole samples provided water that was free of E. coli.  Lastly, by examining the 

spatial distribution of households, it was found that all households beyond 300m from a 

borehole had drinking water with a presence of E coli. 

 

These outcomes makŜ ǘǿƻ ǎǳƎƎŜǎǘƛƻƴǎΦ hƴŜ ƛǎ ǘƘŀǘ ǳǎƛƴƎ άмлллƳ ŦǊƻƳ ŀƴ ƛƳǇǊƻǾŜŘ 

ǎƻǳǊŎŜέ ŀǎ ŀƴ ƛƴŘƛŎŀǘƻǊ ƻŦ ŀŎŎŜǎǎƛōƛƭƛǘȅ Ƴŀȅ ōŜ ǘƻƻ ƎǊŜŀǘ ŀ ŘƛǎǘŀƴŎŜ ŦƻǊ ƘƻǳǎŜƘƻƭŘǎ ǘƘŀǘ 

must collect and carry water, especially when a closer, though contaminated, water 

option exists.  The second is a need for longer term follow-up, especially as behavior 

change is one of the main goals of the program.  More investigation into why families 

have not adopted handwashing and in home water treatment to a greater extent would 

be beneficial in creating a stronger WASH program that has greater health impacts.  

Extended programming is challenging when NGOs are reliant on external funding for 

program costs.  Advocating to funders the importance of longer term monitoring and 

evaluation as well as reoccurring education programs, could be a vital next step.   
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An Evaluation of a Water, Sanitation, and Hygiene (WASH) Program for Rural 
Communities in Northern Afghanistan 

 
1 INTRODUCTION 
 
1.1 Context 
 

Water scarcity is a growing concern across the globe as human populations increase and 

the finite resource becomes stretched.  Water is an essential part of life on our planet.  

It is essential for healthy ecosystems and societies, yet is becoming increasingly more 

contaminated and scarce (Brooks, 2002; Gleick, 2009).  It affects rich, industrialized 

nations as well as those struggling to improve economic and social well-being, which is 

where the over 780 million people without access to safe drinking water live (UNICEF & 

World Health Organization, 2012).  From 1977 global efforts have been made to 

promote the rights of all to safe, accessible drinking water (United Nations, 1977).  

Unfortunately, there is still uneven access to safe drinking water globally and challenges 

in managing freshwater resources at national and regional levels (Brooks, 2002; World 

Health Organization, 2010; Gleick, 2011).  Recently, there has even been suggestion that 

the global number of 780 million people without access to safe drinking water is 

severely underestimated (Bain et al., 2012).  There is also uneven distribution of access 

ǘƻ ǎŀŦŜ ǎŀƴƛǘŀǘƛƻƴΣ ос҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ (2.5 billion people)  lack adequate 

facilities (World Health Organization, 2010).  This proves not only challenging for daily 

living, but also detrimental to human health.  Diarrheal disease, caused predominately 

by unsafe water and poor sanitation, effects 1.7 billion people annually and is the 
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second largest killer of children under five years of age (Kosek et al., 2003; UNICEF & 

World Health Organization, 2009; World Health Organization, 2010, 2013).   

 

As a result many institutions, including the United Nations (UN), non-governmental 

organizations (NGOs), and local governments are working to resolve this uneven access 

through Water, Sanitation, and Hygiene (WASH) programs.  These programs typically 

target increasing safe water access, providing sanitation facilities, and improving 

knowledge and practice of healthy hygiene behaviors.  Implementing agencies often 

self-monitor their efforts, which lasts only through the current funding cycle, and face 

challenges sharing their results widely (Lockwood, 2013).  This is an issue as longer-term 

monitoring and evaluation of projects is essential for sustainable WASH outcomes. 

 

1.2 Study Purpose 

This study attempts to evaluate the longer-term effectiveness of one US-ōŀǎŜŘ bDhΩǎ 

WASH program in Balkh Province, Afghanistan.  Eighteen months after completion, the 

researcher examined the ƻǳǘŎƻƳŜǎ ƻŦ ǘƘŜ bDhΩǎ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ǘƻ ƛƴŎǊŜŀǎŜ ǳǎŜ ƻŦ ǎŀŦŜ 

water and improve beneficial WASH knowledge and practices.  The researcher also 

explored potential health impacts of the program.  The evaluation addresses five 

research questions: 
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Q1. Post program, was access to safe drinking water improved within the study  
       area? 

Q2 How is the spatial distribution of households relative to water sources related    
       to safety of stored drinking water? 
 

Q3. Was there an increase in WASH knowledge within the study area? 

      Q4. Was there an increase in WASH practices within the study area?  

      Q5. Was stored household drinking water safe for consumption? 

 

To explore the relationships between the last three research questions, a flowchart was 

created to display the connections between outcomes of water sample tests and 

decisions households made in collecting, treating, and storing drinking water and 

handwashing with soap (Figure 1.1).  The flowchart will indicate areas of break down in 

the chain of safe water storage and handling and indicate where increased support by 

WASH programs can be applied. 

 

The results of this study will inform future program planning for the NGO as it continues 

to help communities increase access to safe water and sanitation and reduce incidence 

of diarrheal disease.  They will also increase knowledge regarding effective WASH 

interventions for rural populations in northern Afghanistan, an area that has minimal 

published research.  A recent search found only one published article focused on WASH 

in Afghanistan.  In helping to fill knowledge gaps, this study aims to help increase long 

term human development for rural Afghans. 
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2 BACKGROUND 

2.1 Global WASH Sector 

WASH is a sector within the larger international development field.  Present goals of the 

ǎŜŎǘƻǊ ŀǊŜ ǎǘŀǘŜŘ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴǎΩ aƛƭƭŜƴƴƛǳƳ 5ŜǾŜƭƻǇƳŜƴǘ Dƻŀƭ όa5Dύ  т: άƘŀƭǾŜ 

by 2015 the proportion of people without sustainable access to safe drinking water and 

ōŀǎƛŎ ǎŀƴƛǘŀǘƛƻƴέ (United Nations General Assembly, 2003).  Currently, at least 780 

million people live without clean drinking water and 2.5 billion without access to 

improved sanitation (UNICEF & World Health Organization, 2012).  A lack of these basic 

human needs creates a significant burden, especially for women and children who are 

often the primary water collectors if a household does not have piped water.  Time and 

energy that could be spent on education or other tasks is instead used to collect water 

on a daily basis.  Lack of access to these requirements also creates unsanitary conditions 

and is a major cause of diarrheal disease (UNICEF & World Health Organization, 2009).  

Diarrhea, due mainly to contaminated food and water, affects 1.7 billion people 

annually and is the second largest killer of children under five years old (UNICEF & World 

Health Organization, 2009; World Health Organization, 2010, 2013).  These rates could 

be greatly reduced with improvements in WASH technology and practices (Cairncross et 

al., 2010; Clasen et al., 2007; Fewtrell et al., 2005). 

 

In 2010, the UN General Assembly in its 64th session declared access to safe, clean 

drinking water and improved sanitation a universal human right (United Nations General 
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Assembly, 2010).  In doing this, the General Assembly reinforced the commitment made 

in MDG 7 and created a requirement for complete access for all people, not simply a 

fractional increase.  By definition, a UN recognized human right is one that member 

States have pledged to achieve whether for their citizens or for others by providing 

financial, technological, or capacity-building support.  This sets the stage for post-2015 

in which MDG 7 looks to be replaced by a universal coverage goal (Biran et al., 2012a).   

 

2.2 Common Program Interventions 

2.2.1 Hard Path Approaches 

The MDG goal 7 does not explicitly state a definition for safe water, though this addition 

is being discussed for post-2015 targets (World Health Organization & UNICEF, 2012a).  

LƴǎǘŜŀŘΣ ǘƘŜ ŀƎǊŜŜŘ ǳǇƻƴ ǇǊƻȄȅ ƛƴŘƛŎŀǘƻǊ ŦƻǊ ǎŀŦŜ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ƛǎ ŀƴ άƛƳǇǊƻǾŜŘέ 

source that inhibits microbial contamination.  Water quality testing for the variety of 

disease causing pathogens can be costly and challenging, especially at the national scale, 

for this reason an appropriate proxy had to be identified (Edberg et al., 2000; World 

Health Organization & UNICEF, 2006)Φ  {ƻǳǊŎŜǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ƛƳǇǊƻǾŜŘ ƛŦ άōȅ ǘƘŜ 

nature of their construction or through active intervention, [they] are protected from 

ƻǳǘǎƛŘŜ ŎƻƴǘŀƳƛƴŀǘƛƻƴΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ŦŀŜŎŀƭ ƳŀǘǘŜǊέ (World Health Organization, 2010, 

2012).  Below, Table 2.м ƭƛǎǘǎ ǎƻǳǊŎŜǎ ǘƘŀǘ ƳŜŜǘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ŦƻǊ άƛƳǇǊƻǾŜŘέ ŀǎ ŘŜŦƛƴŜŘ 

by the World Health Organization & UNICEF (2006).  As more improved sources are 
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created, the hope is that individuals gain access to greater quantities of better quality 

water. 

Table 2.1: List of Water Sources by Category 

 
Water Sources           

  

 
Improved   Unimproved 

 
Piped water into dwelling  

 
Unprotected spring 

 
Piped water to yard/plot 

 
Unprotected dug well 

 
Public tap or Standpipe 

 
Cart with small tank/drum 

 
Borehole 

 
Tanker-truck 

 
Protected dug well 

 
Surface Water 

 
Protected Spring 

  
 

Collected rainwater 
   

If an individual, agency or government does want to test microbial drinking water 

quality from improved or other sources, the current recommendation is to test for 

Escherichia coli (E. coli).  E. coli is used as indicator to detect fecal contamination in 

water systems throughout the world (Environmental Protection Agency, 2012; World 

Health Organization, 2011).  There are many disease causing pathogens that enter water 

through fecal contamination; testing for each is costly and impractical, especially in 

areas lacking electricity for labs (Edberg et al., 2000; World Health Organization, 2011).  

E. coli is only found in human and other mammal feces thus it is a strong indicator of 

fecal contamination and the potential presence of disease causing pathogens (Edberg et 

al., 2000; World Health Organization & UNICEF, 2012b; Wright et al., 2004).  The World 

Health Organization states a complete absence of E. coli in any 100mL sample as the 

ideal standard for safe drinking water and the suggestion for post-2015 WASH goals is 

fewer than 10 CFU E. coli/100 mL (Biran et al., 2008; World Health Organization, 2011).   
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In several studies, improved sources do indeed provide water that is free, or very nearly 

free,  from E. coli (Arnold et al., 2013; Dalu et al., 2011; Leiter et al., 2012; Parker et al., 

2010; Trevett et al., 2004).  Other studies, though,  detected E. coli in improved sources 

like boreholes, exemplifying that proxies are not perfect indicators (Abdelrahman & 

Eltahir, 2011; Mwabi et al., 2012).  Improved sources can become contaminated 

through, for example, a lack of proper lining or sealing of wells thus allowing surface 

water to contaminate (Parker et al., 2010).  Recently, researchers investigated the 

reliability of this proxy in five countries with over 1,500 improved sources tested for 

water quality in each country.  They found that counting improved sources as safe 

greatly overestimated access due to many not meeting water quality standards (Bain et 

al., 2012).   

 

Another infrastructure component to WASH programs is building or helping to build 

improved sanitation facilities.  These facilities help separate human waste from water, 

food, and general human contact, especially when used by only one household (World 

Health Organization & UNICEF, 2006).  Improved facilities, such as flush/pour flush 

toilets that deposit waste into a piped system or tank, keep feces separated better than 

other types of facilities (World Health Organization, 2010).  Ventilated pit latrines are 

another type of improved sanitation facility.  They do not require water to be used for 

waste disposal which is beneficial for households with a limited water supply.  Common 

unimproved options are a simple pit latrine or open-defecation in fields or near roads.  
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Sanitation improvements have been shown to have health impacts in several literature 

reviews, presumably through feces containment that helps keep water contamination-

free (Cairncross et al., 2010; Esrey et al., 1991; Esrey & Habicht, 1985; Fewtrell et al., 

2005).  Several of these reviews found that the evidence for a relationship was very 

weak, mainly due to a lack of high quality research in the area (Cairncross et al., 2010; 

Clasen et al., 2007; Fewtrell et al., 2005).  

 

2.2.2 Soft Path Approaches 

!ƴƻǘƘŜǊ ŎƻƳǇƻƴŜƴǘ ƻŦ ²!{I ǎŜŎǘƻǊ ǇǊƻƎǊŀƳƳƛƴƎ ƛǎ ƘȅƎƛŜƴŜ ǇǊƻƳƻǘƛƻƴΣ ǘƘŜ άIέ ƛƴ 

WASH.  Hygiene was added as component of water and sanitation programs due to an 

acknowledgment that providing safe water sources alone would not guarantee a 

reduction in diarrheal disease (Black & Talbot, 2005).  Often, the goal of hygiene 

promotion is to increase handwashing with soap and sanitary feces disposal through 

improved knowledge of the health benefits of such practices (Biran et al., 2012a; Curtis 

et al., 2011; Luby et al., 2009a).  Safe water handling and storage as well as overall 

education in disease transmission are also vital components to WASH programs 

(Fewtrell et al., 2005; Halvorson, 2004; Opryszko et al., 2010; Wright et al., 2004).  

Studies suggest that even when no improvements are made to infrastructure, increasing 

hygiene practices in these areas greatly improves health (Curtis et al., 2011).  
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Water Handling, Treatment and Storage 

One soft path strategy of WASH programs is encouraging proper water handling, 

treatment and storage in the home, often via education and promotion of certain 

practices.  An understanding of these strategies is essential as water that is clean at the 

source can easily become contaminated in transport or storage (Fewtrell et al., 2005; 

Fisher et al., 2011; Rufener et al., 2010; Wright et al., 2004).  When effective water 

storage and treatment strategies are done regularly, diarrheal disease is reduced (World 

Health Organization & UNICEF, 2012b).  Effective methods for water treatment in the 

home are: boiling, filtration, chlorination, flocculation, and solar disinfection (Arnold & 

Colford, 2007; Luoto et al., 2011; World Health Organization & UNICEF, 2006, 2012b). 

These strategies need to be implemented each and every time new drinking water is 

collected and stored in order for disease reduction to be realized.  Along with promoting 

water treatment, certain safe storage practices are also promoted: using narrow-

mouthed containers, covering storage containers, and keeping hands out of contact 

with stored water (Mazengia et al., 2002; Wright et al., 2004). 

 

One type of low cost filter is growing in popularity, the Biosand Filter (BSF).  These are 

slow sand filtration systems that can produce up to 1 liter per minute of filtered water.  

Biosand Filters have the potential for long term use, especially as they require only a 

one-time financial investment and have low maintenance requirements (Sobsey et al., 

2008).  In the lab, BSFs can reduce bacteria content up to 99% (Buzunis, 1995; Elliott et 
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al., 2008; Stauber et al., 2012).  Follow-up surveys by researchers from the University of 

North Carolina - Chapel Hill found 90% of households were still using BSFs 1 year after 

they were introduced in Bonao, Dominican Republic (Aiken et al., 2011).  Another study 

in Cambodia found households using BSFs up to eight years after introduction and that 

the BSFs reduced E. coli in drinking water by 95% (Liang et al., 2010).   

 

Safe water handling and storage is essential for homes that collect water from sources 

outside of the household.  Eschol et al. (2009) found, after studying drinking water from 

50 households in Hyderabad, India, that water collected from an improved source then 

stored in the home for 20-36 hours had increased in contamination by 36%.  This led 

researchers to conclude that until all households have water pumped directly into their 

homes via water pipes and faucets, in-home storage practices need to be the crucial 

area of focus.  In a similar study in Honduras, Trevett et al. (2004) found significant 

deterioration in microbial water quality from source to home.  This study, lasting two 

years, conducted routine visits to homes in three communities and found the same level 

of deterioration on a regular basis.  Storage containers were covered, but water was 

often exposed to human hands and no treatment was documented. Lastly, in their 

reviews of literature, Fewtrell et al. (2005) and Clasen et al. (2007) found that treating 

water just before consumption was strongly related to a reduction in diarrhea.  

Education in water storage and handling, as well as treatment, must be a major 

component of WASH interventions. 
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Handwashing with Soap 

Another increasingly common WASH strategy is promoting the practice of handwashing 

with soap, especially at critical times such as after defecating, before preparing food, 

before feeding a baby, and before eating.  Promotion of hand washing with soap is often 

done in conjunction with increasing water access.  Water quantity is important for many 

hygiene practices, especially handwashing with soap (Cairncross et al., 2010).  If a 

household lacks water, risky hygiene behaviors such as not washing hands at critical 

times are likely to develop (Biran et al., 2012b; Curtis et al., 2011).  Despite challenges, 

hand washing with soap is a critical WASH practice that reduces diarrheal disease up to 

53% (Fan & Mahal, 2011; Luby et al., 2004; Mattioli et al., 2013).  Luby et al. (2011) 

boldly state that it is the key hygiene behavior to promote and create an environment 

for, due to its power to interrupt the disease cycle.  In both developed and developing 

world settings, washing with soap, for as little as 14 seconds, dramatically reduced the 

ǇǊŜǎŜƴŎŜ ƻŦ ŦŜŎŀƭ ƛƴŘƛŎŀǘƻǊ ōŀŎǘŜǊƛŀ ƻƴ ƛƴŘƛǾƛŘǳŀƭǎΩ ƘŀƴŘǎ (Burton et al., 2011; Pickering 

et al., 2011).   

 

Handwashing prevalence is challenging to assess.  Structured observation, which 

requires an observer to sit for hours within a household, has been shown to have the 

most accurate results, but also the greatest cost and limited potential for scaling up 

(Biran et al., 2008; Luby et al., 2011).  Asking individuals when they washed their hands 

in the previous day is a common assessment tool, but individuals tend to over report 
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ŜǎǇŜŎƛŀƭƭȅ ƛŦ ǘƘŜȅ ƘŀǾŜ ƪƴƻǿƭŜŘƎŜ ƻŦ άǇǊƻǇŜǊέ ƘŀƴŘǿŀǎƘƛƴƎ ǘƛƳŜǎ όIŀƭŘŜǊ Ŝǘ ŀƭΦ нлмлΤ 

Luby, 2009b).  Several proxies have been shown to be, at least somewhat, viable 

indicators of practice: surveyor observation of clean finger pads, moms of children 

under five using soap when asked to demonstrate how they wash their hands, the 

presence of soap in a specific handwashing area, and the presence of water in a specific 

handwashing area (Biran et al., 2008; Halder et al., 2010; Luby et al., 2009b).  These 

proxies are quick and less intrusive than structured observation and can provide, if not 

exact information, at least a trend in the impact of the promotion interventions of a 

program. 

 

In the WASH sector, educational programs promote behavior change and are linked to a 

reduction of diarrheal disease.  Fisher et al. (2011) conducted a study in Bangladesh 

investigating the link between knowledge, attitude, and practices, asking whether or not 

education can change behavior.  The education program lasted two years and presented 

water, sanitation, and hygiene lessons.  Based on follow-up household survey results, 

the program interventions positively affected attitudes and increased knowledge among 

primary caretakers for children under five years old.  The change in attitude and 

increase in knowledge were then statistically linked to an increase in beneficial hygiene 

behavior.  Lastly, based on the follow-up survey, which was conducted after the WASH 

program had ended the beneficial hygiene behaviors were statistically linked to a 

decrease in under-five diarrhea incidence as compared with control group participants. 
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Sanitation Behavior 

One sanitation behavior addressed in this study and promoted by many WASH 

education programs is the safe disposal of child feces.  One of the core questions for 

²!{I ǎǳǊǾŜȅǎΣ ŎǊŜŀǘŜŘ ōȅ ǘƘŜ ²Ih ŀƴŘ ¦bL/9CΣ ŀǎǎŜǎǎŜǎ ǊŜǎǇƻƴŘŜƴǘǎΩ ǇǊŀŎǘƛŎŜǎ ƛƴ 

disposing of child feces safely (World Health Organization & UNICEF, 2006). The child 

using a latrine/toilet, an adult putting child feces into a latrine/toilet, or burying the 

feces are sanitary disposal tactics.  

 

Overall 

As described above, WASH programs are designed around researched based strategies 

to reach the goals of increasing access to safe water and sanitation, while also reducing 

diarrheal disease.  Hygiene interventions create outputs (such as classes taught) that will 

lead to an increase in knowledge and ideally impact behavior - with an eventual impact 

on health, Figure 2.1. 

  

Figure 2.1: A model of the components of a hygiene program. Denise Costello 
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2.3 WASH Sector in Afghanistan 

Access to sustainable safe drinking water and basic sanitation is increasing globally as 

governments and international agencies work to achieve and surpass MDG 7.  Despite 

the improvements, disparity exits between and within countries.  The least developed 

countries tend to have the lowest access to safe water and sanitation and rural 

communities have less access than urban dwellers.  At the global scale, there are nine 

countries with access to safe drinking water at less than 50% for its citizens: Mauritania, 

Niger, Chad, Ethiopia, Somalia, DR Congo, Mozambique, Madagascar, Papua New 

Guinea, and Afghanistan (World Health Organization & UNICEF, 2013).  !ŦƎƘŀƴƛǎǘŀƴΩǎ 

citizens also have low access to improved sanitation facilities, under 50% on average. 

 

 In 2012 the Joint Monitoring Programme for Water and Sanitation (JMP) reported that  

42% of the rural population in Afghanistan had access to improved drinking water 

sources, while 11% still used surface water (UNICEF & World Health Organization, 2012).  

This is a dramatic jump from the 1990 figure of 1% using improved sources, but leaves 

Afghanistan far from reaching the water target of MGD 7 (RECA, 2012).  Even fewer 

rural residents, 30%, have access to improved sanitation, exactly half that of the urban 

population. Using raw data from the most recent MEASURE DHS (2010) survey 

conducted in Afghanistan, the researcher created Figures 2.2 and 2.3 to show the spatial 

distribution of household access at the provincial level.  These maps highlight trends of 

high and low access.  
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Figure 2.2: Distribution of access to safe water sources by province. 

Figure 2.3: Distribution of access to improved sanitation by province. 



17 
 

Connected to the low access rates are high rates of diarrheal disease and low life 

expectancy.  A 2006 UN study found that diarrhea was the leading cause of illness 

among children under five years old - 47% of all reported illnesses (Center for Policy and 

Human Development, 2011). Life expectancy has been improving over time, but is still 

less than 50 years on average (49.1) (United Nations Development Program, 2013). 

 

 In response to these and other human development challenges, the Afghan 

government created the Afghanistan National Development Strategy (Islamic Republic, 

нллуύΦ  LƴŎǊŜŀǎƛƴƎ ǘƘŜ ²!{I ǎǘŀƴŘŀǊŘǎ ǎŜǘ ōȅ ǘƘŜ a5DΩǎΣ ǘƘŜ !ŦƎƘŀƴ Ǝƻŀƭ is for 90% of 

rural villages to have access to safe drinking water and 50% to have access to improved 

sanitation by the end of 2013.  As the UN human rights declaration recognizes, the 

Afghan strategy emphasized the need for support from the international community in 

reaching these targets.  

 

2.4 NGO: Specific Program Goals and Interventions 

Many international nonprofits and for profit agencies have partnered with the Afghan 

government and people to increase access to safe water and improved sanitation. This 

study evaluates one such project run by an international nonprofit, non-governmental 

organization (NGO) in Balkh Province. 
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 The NGO chose an integrated strategy, rather than implementing a single WASH 

intervention.  Several studies have shown that programs with a comprehensive 

approach with a goal of long term change have longer lasting outcomes (Luby et al., 

2009a; Opryszko et al., 2010).  In an 18 month WASH program in 10 villages, the NGO 

implemented four main interventions: drilling wells, repairing and teaching other to 

repair hand pumps, training hand-pump repair technicians, teaching hygiene education 

classes, and introducing biosand filter (BSF) technology.  At least one well was drilled, 

with several repair technicians trained, in each village.   

 

The BSF technology was introduced for household treatment of stored water.  The goal 

was to provide a low-cost tool for water treatment as well as a small business 

opportunity for the BSF supplier.  Hygiene classes were open to all women in each 

village.  Village elders and their wives took the lead in promoting the event within their 

community.  They also identified homes in which to host the classes.  The classes met 

two times per week for two hours and lasted a total of two months.  The topics were: 1) 

Good and Bad Hygiene Behaviors; 2) Health Problems in Our Community; 3) Chain of 

Infection; 4) F-diagram ς Disease Transmission; 5) F-diagram ς Blocking Disease 

Transmission; 6) Cycle of Diarrhea; 7) Safe Water Chain; 8) Sanitation Ladder; and 9) 

Hand Washing and Tippy-Tap Making.  (The F-diagram is a generic visual aid used to 

demonstrate how vectors such as fingers and fluids transport fecal contamination and 

potentially dangerous pathogens to foods and future hosts.  The typical diagram also 
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shows ways to block the contamination routes.)  All lessons facilitated by female WASH 

staff were interactive and used a variety of visual aids.    

 

The NGO had five program outcome goals, to increase: 1) access to safe water; 2) use of 

BSF; 3) use of safe water; 4) sanitary behaviors; and 5) handwashing behaviors.  

Increasing handwashing behavior was the most promoted behavioral goal of the 

program.  All goals were included due to the established relationship between them and 

decreased diarrheal disease, the ultimate impact goal of the study (Cairncross et al., 

2010; Clasen et al., 2007; Fan & Mahal, 2011; Fewtrell et al., 2005). 
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3 METHODS 

3.1 Study Area 

Balkh Province, the fifth most populous province, is located in northern Afghanistan at 

the borders of Turkmenistan, Uzbekistan and Tajikistan (Figure 3.1).  It is a mountainous 

region with over half the province having steep terrain.  It consists of 15 districts with an 

estimated total population of 1.12 million residents (Kamal, 2004).  The population is 

61.3% rural, with the urban population located in five major cities.  Just over half of the 

population (55.5%) uses improved drinking water sources; 35.5% of the population uses 

improved sanitation facilities (MEASURE DHS, 2010).     

 
Figure 3.1: Map of the study area in northern Afghanistan. 

N 
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The province is located in the northern river basin, a region with variable water supplies 

highly dependent on precipitation (Gohar, Ward, & Amer, 2013).  The five prominent 

rivers in this basin - Murghab, Shirin Tagab, Sarepul, Balkh and Khulm - head in the 

northern slopes of the Hindu Kush.  They flow northward towards the Amu Darya River, 

which forms part of the northern border of Afghanistan, but end in irrigation canals or 

the desert before ever reaching the border (Kamal, 2004).  The water from these canals 

is used for agriculture, but also for domestic purposes such as washing clothes, bathing, 

preparing food, and drinking. 

 

The villages that participated in this study are located in a central district in the lowlands 

of the province.  There is an average of 200 households per village, with the majority 

being Dari and Pashtu speakers.  The villages consist of people from the Tajik, Pashtu, 

and Hazara ethnicities. Each village has a mosque, a shared school, a small market area, 

and tree-lined, unpaved roads (Figure 3.2 and Appendix A).   The villages are also 

connected to a system of irrigation canals, mentioned above, that had flowing water at 

the time of the survey.  In some years, the water dries up due to lack of precipitation 

and other sources must be found.  Improved sources for domestic water are public 

pumps (boreholes) located along the streets (Figure 3.3). 
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Figure 3.2: A village street. 

Figure 3.3: A public pump. 
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3.2 Description of Baseline Survey 

Starting September 2009, the NGO facilitated 18 month long WASH programs in ten 

villages in Balkh Province, Afghanistan.  Some villages had slightly shorter program 

periods due to security threats that interrupted services during the time of 

implementation.  The WASH program was designed for service to the community, not as 

a formal research study. 

 

The villages, ranging from 170 to 500 households, were selected for proximity to an 

agricultural research station run by the NGO.  Before the program was implemented, 

NGO staff visited each village to conduct a baseline survey assessing knowledge and 

practices of beneficial health behaviors, access to safe drinking water sources, and 

access to improved sanitation.  In each village, 19 households were randomly selected 

via systematic sampling.  The households were selected from detailed maps that had 

been created by driving or walking down every street in the villages, since no formal list 

of household addresses existed.  The only eligibility criterion for participation was 

voluntary consent of the female head of household.  Female head of households were 

surveyed using a questionnaire that included questions from the World Health 

OrganizationΩǎ (2006) ά/ƻǊŜ vǳŜǎǘƛƻƴǎ ƻƴ 5Ǌinking-water and Sanitation for Household 

{ǳǊǾŜȅέ.  ¢ƘŜ ά/ƻǊŜ vǳŜǎǘƛƻƴǎέ ŘƻŎǳƳŜƴǘ ǿŀǎ ŎǊŜŀǘŜŘ ǘƻ ŜƴŎƻǳǊŀƎŜ ²!{I 

organizations in collecting standardized information that can be compared from region 

to region and over time.  The NGO questionnaire consisted of 29 questions and 6 
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surveyor observations regarding:  incidence of under-five child diarrhea, types of water 

and sanitation technologies, knowledge of diarrheal disease, and practices of household 

water storage, sanitation, and hygiene.  The surveys were conducted orally and in 

person by Afghan WASH staff with responses written by hand.  After analysis of the 

survey, WASH programs were started in each of the ten villages.  Based on the results of 

the surveys as well as funding conditions, the programs consisted of four main 

components: drilling wells, training hand-pump repair technicians, teaching hygiene 

education classes, and introducing biosand filter (BSF) technology.  The programs lasted 

about a year and half with intermittent follow-up on BSF use and hand-pump repairs.   

 

From August 2012 to September 2012, this researcher and two WASH staff from the 

NGO conducted follow-up surveys in four of the ten villages.  The research described in 

this study attempts to assess the efficacy of the WASH interventions a year and a half 

after implementation. 

 

 3.3 Household Survey 

3.3.1 Data Collection 

To assess the effectiveness of the WASH programs, follow-up surveys were carried out 

using similar procedures to the baseline, with systematic sampling of 15 households 

from each village.  Due to time constraints, only four out of the ten villages were 

included in this research.  The selection of the four villages was primarily based on 
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security information stating which were the safest.  The Afghanistan NGO Safety Office 

(ANSO) was frequently contacted to confirm that the selected villages were free of overt 

security threats to foreign and Afghan workers.   The researcher and translators also 

met with the village elders preceding the start of surveying in their village to discuss 

how long the survey would last and the type of information that would be gathered. 

Consenting female heads of households were interviewed due to their roles as primary 

care-givers to children and overall household managers (Halvorson et al., 2011; 

Halvorson, 2004; Opryszko et al., 2010).  Often, all the women of the household, along 

with children, were present during the survey.  In only one home were male members of 

the household present.  The head of household either answered the questions or 

assigned the duty to another woman of the household who had participated in the NGO 

hygiene classes. 

 

Surveys were conducted orally due to low literacy rates.  An estimated 83% of the 

female population in rural Afghanistan have little to no formal education  (Afghan Public 

Health Institute, 2011).  The researcher was conversational in Dari, an official language 

of Afghanistan, but limited in the in-depth vocabulary needed for the survey.  For this 

reason, two translators were hired to assist in the research.  The translators were 

Afghan woman who worked in the bDhΩǎ ²!{I ǇǊƻƎǊŀƳ ŀƴŘ ǿŜǊŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ 

survey process.  It was important to have only female translators, since survey 

participants were women.   
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The questionnaire used at baseline was adapted for the follow-up study by reducing it 

to 23 questions (Appendix B).  All of the previous surveyor observations were kept.  

With guidance from a professional WASH consultant, questions were cut to make a 

more exact and efficient questionnaire that focused only on concepts that fit the 

research questions being explored.  An open-ended question was added asking the 

participants to comment on their perceptions of the past program.  One reason for this 

response opportunity was to collect qualitative information that may not have been 

captured in the other questions.  Another reason was to investigate word-of-mouth 

dissemination of hygiene concepts to woman who had not participated in the classes. 

 

In total, 59 questionnaires were completed with 15 from each village.  In village 3, one 

survey was cut short due to being asked to leave before the survey was finished and the 

final survey was not conducted due to security concerns.  Overall, the response rate was 

98% (59/60=98.3%).   

 

3.3.2 Survey Variables 

Water and Sanitation Technologies 

The water and sanitation technologies available to each household were assessed by 

ǉǳŜǎǘƛƻƴǎ ǎǳŎƘ ŀǎΣ ά²Ƙŀǘ ƛǎ ǘƘŜ Ƴŀƛƴ ǎƻǳǊŎŜ ƻŦ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ŦƻǊ ƳŜƳōŜǊǎ ƻŦ ȅƻǳǊ 

ƘƻǳǎŜƘƻƭŘΚέΣ άLƴ ǘƘŜ ƭŀǎǘ ǘǿƻ ǿŜŜƪǎ Ƙŀǎ ǘƘŜ ǿŀǘŜǊ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ōŜŜƴ ǳƴŀǾŀƛƭŀōƭŜ ŦƻǊ 

ŀǘ ƭŜŀǎǘ ƻƴŜ ǿƘƻƭŜ ŘŀȅΚέ ŀƴŘ ά²ƘŜǊŜ ƛǎ ǘƘŜ ǎŀƴƛǘŀǘƛƻƴ ŦŀŎƛƭƛǘȅ ƭƻŎŀǘŜŘΚέ  hōǎŜǊǾŀǘƛƻƴǎ 
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such as sanitation facility type (Figure 3.4) and water storage container type (Figure 3.5) 

were also used to assess technology. 

  

 

 

Knowledge about transmission of diarrhea and handwashing 

Three survey variables were designed to assess participant knowledge of diarrhea cause 

and prevention as well as critical times to wash hands.  The first knowledge question 

was, ά²Ƙŀǘ Řƻ ȅƻǳ ǘƘƛƴƪ Ŏŀƴ ŎŀǳǎŜ ŘƛŀǊǊƘŜŀ ƛƴ ȅƻǳƴƎ ŎƘƛƭŘǊŜƴΚέ  ¢ƘŜ second question 

was similar asking participants how they thought diarrhea could be prevented.  Finally, 

respondents were asked to state times throughout the day when it is important to wash 

your hands.  The answers were marked on the questionnaire and later recoded into 

accurate or inaccurate responses for causes and preventions of diarrhea.  Handwashing 

Figure 3.4: The inside of a 
ventilated pit latrine. 

Figure 3.5: Storage containers for drinking water. 
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responses were recoded into times that where either critical or noncritical.  Critical 

times in this survey were: after defecation, after cleaning a young child after defecation, 

before preparing food, before eating, and before feeding a child. 

 

Water Treatment, Water Storage, and Hygiene Practices 

WASH practices were also assessed using a mix of questions and surveyor observations.  

vǳŜǎǘƛƻƴǎ ǎǳŎƘ ŀǎΣ ά5ƻ ȅƻǳ ǘǊŜŀǘ ȅƻǳr ǿŀǘŜǊ ƛƴ ŀƴȅ ǿŀȅ ǘƻ ƳŀƪŜ ƛǘ ǎŀŦŜǊ ŦƻǊ ŘǊƛƴƪƛƴƎΚέ 

ŀƴŘ άLŦ ȅŜǎΣ ǿƘŀǘ Řƻ ȅƻǳ ǳǎǳŀƭƭȅ Řƻ ǘƻ ǘƘŜ ǿŀǘŜǊ ǘƻ ƳŀƪŜ ƛǘ ǎŀŦŜǊ ǘƻ ŘǊƛƴƪΚέ ǿŜǊŜ ŀǎƪŜŘ 

to assess treatment practices.  Participants were asked to recall why they had used soap 

either today or yesterday.  These answers were later recoded into participants that had 

recalled washing their hands at critical handwashing times.  Also, participants were 

asked where the youngest child had last gone to the bathroom and where feces had 

been disposed of if he/she had not gone in the latrine.  The answers were later recoded 

into households that did and did not practice safe feces disposal.  Latrines were 

observed for type as mentioned above, but also for any presence of fecal matter on the 

floor or walls.  Lastly, water storage practices were assessed by surveyor observation 

noting whether or not containers were covered (Figure 3.6).  
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Incidence of Diarrheal Disease 

Assessing incidents of diarrhea for children five years of age or younger was done 

through self-report of the caregivers.  First, participants were asked how many children 

five and under live in the household.  Later in the questionnaire, the participants were 

ŀǎƪŜŘΣ άwŜƎŀǊŘƛƴƎ ŎƘƛƭŘǊŜƴ ŀƎŜ р ŀƴŘ ǳƴŘŜǊΣ Ƙƻǿ Ƴŀƴȅ ƘŀǾŜ ƘŀŘ ŘƛŀǊrhea in the past 2 

ǿŜŜƪǎΚέ  CƻƭƭƻǿƛƴƎ the design of the baseline survey, a definition for diarrhea was not 

given to the participants.  The reported count was documented on the survey form and 

later recoded as the percentage of children in the household who had had diarrhea in 

the last two weeks. 

 

Perspective on the Program 

The final question on the survey was open-ended allowing the participants to give their 

feedback, if any, on the WASH program that had been conducted by the NGO.  The 

responses to this question appear in Appendix C. 

Figure 3.6: Drinking water storage containers that are both covered and 
uncovered. 
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3.3.3 Analysis 

After data collection was finished, the responses from the paper questionnaires for both 

baseline and follow-up surveys were entered into Microsoft Excel.  The data entry for 

the follow-up survey was double checked by printing out the Excel files and comparing 

to the hard copies.  Additionally, the results were transferred to the social science 

ǎǘŀǘƛǎǘƛŎŀƭ ǎƻŦǘǿŀǊŜ ϦL.a {t{{ {ǘŀǘƛǎǘƛŎǎέ ό{t{{ύΦ  ¢ƘŜ ŦǊŜǉǳŜƴŎȅ Ŏƻǳƴǘǎ of how each 

participant answered for each variable were calculated in Excel and SPSS, by village and 

total.  The counts from SPSS and Excel were verified against each other as an additional 

step to check for data entry error.  In Excel, frequencies were turned into the 

percentage of participant who answered a certain way for all questionnaire variables.  

The percent difference from baseline to follow-up was then calculated for each village.  

The percent differences of all four villages were averaged and the standard deviation 

determined.  Mean differences were considered statistically significant if they were 

more than two times the standard deviation from zero. 

 

3.4 Water Testing 

3.4.1 Data Collection 

To supplement the questionnaire information and further investigate outcomes of the 

NGO interventions, water samples were collected and analyzed from source and stored 

household drinking water.   Source samples were taken from boreholes drilled by the 

NGO as well as other organizations and from surface water sources known as JUIs.  
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Permission was sought from each household respondent to collect a 100 mL sample of 

drinking water.  Bottled water was also sampled to serve as ŀ ŎƻƴǘǊƻƭ ŦƻǊ ŜŀŎƘ ŘŀȅΩǎ 

tests.  These samples were used to assess the presence, if any, of bacterial 

contamination.   

 

The samples were analyzed using the EPA approved IDEXX Colilert  product, testing for 

presence/absence of E. coli ŀǎ ǿŜƭƭ ŀǎ ǿƛǘƘ оaϰΩǎ tŜǘǊƛŦƛƭƳϰ E. coli/Coliform Count 

Plates product (Eschol et al., 2009; Halvorson et al., 2011; Metcalf & Stordal, 2010).  Due 

ǘƻ ŀ ƭŀŎƪ ƻŦ ŎƻƴǎƛǎǘŜƴǘ ŜƭŜŎǘǊƛŎƛǘȅΣ ōƻǘƘ ǘŜǎǘǎ ǿŜǊŜ άǇƻŎƪŜǘ ƛƴŎǳōŀǘŜŘέ ŦƻǊ нп ƘƻǳǊǎ ǳǎƛƴƎ 

a method designed by Dr. Robert Metcalf and promoted by the World Health 

Organization (Metcalf & Stordal, 2010).  The pocket incubation method relies on body 

heat to incubate the water samples at a relatively constant temperature of 35 (+/- .5)°C.  

The samples must be in small enough testing containers to be wearable by the 

ǊŜǎŜŀǊŎƘŜǊ ŀƴŘ ǿŀǊƳŜŘ ōȅ ǘƘŜ ōƻŘȅΩǎ ƘŜŀǘΦ  ¢Ƙƛǎ ǊŜǉǳƛǊŜǎ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊ ǘƻ ǿŜŀǊ  

/ƻƭƛƭŜǊǘΩǎ млƳ[ ǘŜǎǘ ǘǳōŜǎ ŀƴŘ оaϰΩǎ 1 mL count plates next to the body for 24 hours 

before reading the results (Figure 3.7). 
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This researcher along with two assistants took samples in sterile, 100mL plastic bags, 

stored them on ice, and prepared them for analysis within 6 hours.  Water from the 

original 100 mL sample was sterilely transferred into two 10 mL Colilert test tubes, for a 

total of 20 mL of water from each sample being tested.  The manufacturer stated that 

only a 10 mL is necessary for presence/absence testing.  The second 10 mL was used for 

verification of results.  The оaϰΩǎ count plates were used as additional verification of 

presence or absence, but due to a limited supply were used on only 46 out of 67 total 

samples. 

 

3.4.2 Analysis 

CƻǊ LŘŜȄȄΩǎ /ƻƭƛƭŜǊǘ ǘŜǎǘΣ ǊŜǎǳƭǘǎ ŀǊŜ ǊŜŀŘ ŀǎ ŦƻƭƭƻǿǎΥ ŎƭŜŀǊ Ґ ŀōǎŜƴŎŜ ƻŦ ŎƻƭƛŦƻǊƳκE. coli; 

yellow = presence of coliform; florescent under black light = presence of E. coli (Figures 

Figure 3.7: Pocket incubation using a money belt. 
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3.8 a, b & c).  ¢ƘŜ оaϰΩǎ tŜǘǊƛŦƛƭƳϰ ƛǎ ǊŜŀŘ ōȅ ŎƻǳƴǘƛƴƎ ōŀŎǘŜǊƛŀƭ ŎƻƭƻƴƛŜǎ, if any, that 

are visible at the 24 hour mark.  Red colonies represent environmental coliforms.  Blue 

colonies represent E. coli coliforms (Figure 3.8b).  A clear plate (Figure 3.8a) shows that 

the 1 mL sample is free from coliforms and E. coli. Pictures were taken of all results.  The 

results of the water tests were written on paper forms (Appendix D) and later 

transferred into Excel.  Counts and percentages for all positive and negative samples 

were calculated, broken down by village.   

 

 

3.5 Geographic Information System (GIS) 

3.5.1 Data Collection 

A Garmin GPS device was used to mark the latitude and longitude location of important 

points throughout the field research.  The datum was set to WGS 84, as recommended 

by UNICEF Afghanistan.  Every morning, at least three calibration points were collected 

in the same spot at the NGO main office.  The device was then used to collect locational 

information for several key items.  Points were collected along the roads in to order to 

create maps of general village boundaries.  Significant points in the villages were 

marked, such as mosques and schools.  Points were also taken on roads near each of the 

surveyed households as well as next to each borehole.  Coordinate information was 
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stored in the device and recorded on a paper form (Appendix E).  Data points were also 

marked, as soon as collected, on a hand drawn map of the village.  All points were 

within six meter accuracy according to the GPS device.   

 

3.5.2 Analysis 

Upon returning to the United States, data was downloaded from the Garmin and 

uploaded into ARC.  The data points were projected into UTM zone 42N.  Then, 

information from the data sheets was added to the attribute table for each point.  

Outlines of the villages were digitized from satellite images and confirmed with the GPS 

points.  Also, multi-ring buffers were created around working wells at 250, 500, 750, and 

1000 meter increments.  Lastly, straight line distances from each household to its 

nearest working borehole were calculated.  These distances were compared to water 

test results and reported incidence of diarrheal disease. 

 

Ethics Approval 

The study protocol was approved by the Institutional Review Board, Oregon State 

University, Oregon USA. 
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4 RESULTS 

In this section of the paper results from the household survey, water tests, and spatial 

analysis will be presented.  It will begin with the demographics of the survey 

participants.  Descriptive statistics will be given for the survey results, followed by a 

change over time analysis.  Descriptive statistics will also be given for water test results 

and the distance measurements from the spatial analysis.  Lastly, maps displaying 

patterns of interest will be presented. 

 

4.1 Survey Results 

From four villages, a total of 76 randomly selected households participated in the 

baseline survey, while another 59 randomly selected households participated in the 

follow-up survey.  Both surveys were conducted in the fall, three years apart (2009 and 

2012).  Respondents were women who were responsible for care of the household and 

children.  Many households consist of extended families all living within one walled 

compound.  In the surveys, the number of adults living within a household ranged from 

1 to 23 (Table 4.1a).  The number of children five or under living within a household 

ranged from 0 to 8 (Table 4.1b).  The number of children older than five years ranged 

from 0 to 13 (Table 4.1c).  In most households, the children over the age of 15 were 

counted as adults (a decision made by the respondent). 
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Tables 4.1 a, b, & c: Number of household members by age category. 

 

 

Baseline Survey Results- Technology 

As shown in Table 4.2, 25% of households reported using improved drinking water 

sources, while 75% stated they collect water from either unprotected dug wells (30.3%) 

or surface water (44.7%) which are considered unsafe by WHO/UNICEF standards 

(2012b).  No households had piped water running into their home.  Respondents 

reported water collection taking an average of 8.24 minutes.  A majority (60.5%) also 

reported that the source had been unavailable for at least one whole day.  Based on 

surveyor observation, 13.2% of households used narrow mouthed containers for 

drinking water storage, 23.7% used wide mouthed containers, and 56.6% used a 

combination of the two.  Improved sanitation facilities, either a ventilated pit latrine 

(4%) or a pit latrine with a slab (5.3%) were used by 9.3% of the surveyed population.  A 

majority of the households (90.7%) either used a pit latrine without a protective slab 

(86.7%) or did not have a facility in their compound (4.0%).  Sanitation facilities were 

# of Adults

# of 

Children 

<= 5yrs

# of 

Children 

>5yrs

Baseline Follow-Up Baseline Follow-Up Baseline Follow-Up

0 0 0 0 16 11 0 10 7

1 - 5 48 30 1 - 2 30 28 1 - 2 18 22

6 - 10 19 19 3 - 4 21 15 3 - 4 30 12

11 - 15 7 7 5 - 6 7 4 5 - 6 14 12

16 - 20 2 2 7 - 8 2 1 7 - 8 3 4

21 - 25 0 1 9 - 10+ 0 0 9 - 10+ 1 2

Total 76 59 Total 76 59 Total 76 59

# of Households in each 

category

# of Households in each 

category

# of Households in each 

category
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used by an average of 1.96 households, yet many households (48.7%) reported having a 

private facility.   

 

Follow-Up Survey Results - Technology 

In contrast to baseline, most households reported using an improved drinking water 

source (Figure 4.1).  Consistent with baseline, no surveyed household was connected to 

a working piped water scheme, but 71.2% stated that they used boreholes for their 

main source of drinking water (Table 4.2).  Surface water was being used as the main 

source of drinking water by 15.3% of respondents.  The surface water is collected from 

small irrigation canals, άW¦LǎέΣ that run along the main roads in each village as seen in 

Figure 4.2.  At the time of the follow-up survey, the canals were being used for water 

collection, swimming, and watering animals.

0

20

40

60

80

100

Baseline (2009) FollowUp (2012)

P
e
rc

e
n
t 

Main Sources of Drinking Water 

Improved

Surface Water

Other Unimproved

Figure 4.1: Comparison of main sources of household drinking water at baseline and 
follow-up. 
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Figure 4.2: Surface water sƻǳǊŎŜ ƛƴ ±ƛƭƭŀƎŜ пΣ άW¦Lέ. 

In village 2, some households diverted the canals to run through their walled 

compounds providing very easy access to water for a variety of domestic purposes 

(Figure 4.3).  The surveyor noted that dishes and clothes were being washed directly in 

some of these diverted waterways, but was also specifically told in one household that 

the water was not used for drinking. 

 


