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The Water, Sanitation and Hygiene (WASH) sector of international developvoekg
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). fLackess 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), nongovernmental organizations (NGOs), and local governmertsvarking to
resolve this inequality by increasing safe water access, providing sanitation facilities, and
improving knowledge and practice of healthy hygiene behaviors. Implementing
agencies often selinonitor their efforts and, due to funding challengemly through
the life of the project. This study attempts to evaluate the longem effectiveness of
Fy bDhQa 2! {1 LNRBINIY Ay .If1K t NPBOAYOS:
post program 1) was access to safe drinking water improvedp®)i 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 copsion?

In August to September 2012, an evaluation was conducted of the ldager
effectiveness of a 2009 WASH program in northern Afghanistan. A total of 59
households from fourillages took part in the followap 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. Additnally, 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 wasised 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. BiosandrEéchnology
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 presencet®fcoli In contrast, a marity of
borehole samples provided water that was freekofcoli Lastly, by examining the
spatial distribution of households, it was found that all households beyond 300m from a

borehole had drinking water with a presencetoli

Theseoutcomesmé&k (g2 &dzZ33aSadAizyad hyS Aa GKIFG dzai
a2dz2NOS¢ Fa 'y AYRAOFG2NI 2F | O0OSaaAoAtAade Y
must collect and carry water, especially when a closer, though contaminated, water

option exists. The sead is a need for longer term follewp, 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 creatig 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 reoccimg 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 increasamgly m
contaminated and scard@rooks, 2002; Gleick, 2009l affects rich, industrialized

nations as well as thosstrugglingto improve economic and social waléing, which is

where the over 780 million people witlw access to safe drinking water lildNICEF &

World Health Organization, 2012rrom1977global efforts have been made to

promote the rights of all to safe, accessible drinking water (United Nations, 1977).
Unfortunately, there istill unevenaccess to safe drinking watglobally and challenges

in managindgreshwaterresources at nationalral regional level¢Brooks, 2002; World

Health Organization, 2010; Gleick, 201Recently, there has even been suggestion that
the global number o780 million people without access to safe drinking water is
severelyunderestimatedBan et al., 2012) There is also uneven distribution of access

G2 alrF¥S alryiadladArzys @&hiliogFeoplefadkadsgatef RQa LJ2 LJ
facilities(World Health Organization, 2010} his 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



second largest killer of children undevdiyears of agéoselket al, 2003; UNICEF &

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

As a result many institutions, including the United Nations (dbh);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 accepsoviding sanitation facilities, and improving

knowledge and practice of healthy hygiene behaviors. Implementing agencies often
seltmonitor their efforts, whichlastsonly through the current funding cycland face
challenges sharing their results widélyockwood, 2013) This is an issue as longerm

monitoring and evaluatiolof projects isessential for sustainable WASH outcomes.

1.2 Study Purpose

This study attempts to evaluate thengerterm effectiveness obne U6 8 SR b Dh Q&
WASH program in Balkh Province, Afghanistaighteermonths after completionthe
researcheexamina the2 dzi 02 YSa 2F GKS bDhQa AyuSNBSyl(aA
water and improvebeneficial WASHKnowledge angractices. The researchalso

explored potential health impacts of the program. The evaluatamdresgsfive

research questions:



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 WAEBkbwledge 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?

Toexplore the relationships between tHast threeresearch questions flowchart was
created todisplaythe connections betweenutcomes of water sample testnd
decisions households made in collecting, treating, and storimkithg water and
handwashng with soap (Figure 1.1). The flowchart will indicate areas of lweak in
the chain of safe water storage and handling and indicate whereased 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 toesafiter and sanitation and reduce incidence

of diarrheal disease. They will also increase knowledge regarding effective WASH
interventions for rural populations inorthern Afghanistan, an area that has minimal
published research. A recent search foumdyoone published article focused on WASH

in Afghanistan. In hping to fill knowledge gaps, thigudy 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 interiwaal development field. Present goals of the
aSO02NI INBE adlidSR Ay GKS | YAUSR blkk2@PsQ
by 2015 the proportion of people without sustainable access to safe drinking water and
ol &aA 0 & WyitkdiNatiords Zghérdissembly, 2003)Currently, at least 780

million people live without clean drinking water and 2.5 billion without access to
improved sanitatiofUNICEF & World Health Organization, 201&)ack othese basic
human needs creates a significant burden, especially for women and children who are
often the primary water collectors if a househaldes not have piped watefTime and
energy that could be spent on education or other tasks is instead used to collect water
on a daily basisLack of access to these requirements also creates unsanitary conditions
and is a major cause of diarrheal dise@lJNICEF & World Health Organization, 2009)
Diarrhea, due mainly to contamited food and water, affects 1.7 billion people

annually and is the second largest killer of children under five yeaf®&JNECEF & World
Health Organization, 2009; World Health Organization, 2010, 2013gse ratesould

be greatly reduced with improvements in WASH technologymadtices(Cairncros et

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

In 2010, the UN General Assembly in it¥ 6dssion declared access to safe, clean

drinking water and improved sanitation a universal human r{ghtited Nations General

a



Assembly, 2010)In doing this, the General Assemt#ynforced 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 humaght is one that member
States have pledged to achieve whether for their citizens or for others by providing
financial, technological, or capacibyilding support. This sets the stage for pa6tL5

in which MB57 looks to be replaced by a universal cage goalBiranet al., 2012).

2.2 Common Program Interventions

2.2.1 HardPath Approaches

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

is being discussed for pe2015 target{World Health Organization & UNICEF, 2012a)
LyadSIRE GKS | IANBSR dz2ll2Yy LINRPEé AYRAOIFG2N ¥
source that inhibits microbialontamination. 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 identif{&diberget al., 2000; World

Health Organization &NICEF, 2008®) { 2 dzNDOSa I N’ O2yaARSNBR A
nature of their construction or through active intervention, [they] are protected from
2dzaARS O2y Gl YAY ! (A2 y(WorldHellih Orgatizatiold1d, FI SOl €
2012) Below, Tablem f Aada &az2dz2NOSa GKFG YSSG GKS RST

by the World Health Organizatidt UNICEF2006) As more improved sources are



created, the hope is that individuals gain access to greater quantities of better quality
water.

Table 2.1: List of Water Sources ®ategory
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 Tankertruck
Protected dugwell Surface Water
Protected Spring
Collected rainwater

If an individual, agency or governmergaebwant to test microbial drinking water

guality from improved or other sources, the current recommendation is to test for
Escherichia cofE.coli). E. colis used as indicator to detect fecal contamination in
water systems throughout the worl@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 impracesalecially in

areas lackig electricity for labgEdberg et al., 2000; World Health Organization, 2011)
E. colis only found in human and other mammal feces thus it is a strong indicator of
fecal contamination and the potential presence of disease causing path¢gdbserg et
al., 2000; World Health Organization & UNICEF, 2012b; Wigths 2004) The World
Health Organization states a complete absencE.gbliin any 100mL samplas the

ideal standard for safe drinking water artftetsuggestion for pos2015 WASH goals is

fewerthan 10 CFUE. colil00 mL(Biran et al., 2008; World Health Organization, 2011)



In several studies, impved sources alindeed providewater thatis free, or very nearly
free, fromE. col(Arnold et al., 2013; Dalet al, 2011; Leiter et al., 2012; Parker et al.,
2010; Trevetet al, 2004) Other studies, though, detectdfl colin improved sources
like boreholes, exemplifying that pkies are not perfect indicatofg\bdelrahman &
Eltahir, 2011; Mwabet al, 2012) Improved sources can become contaminated
through, for example, a laa¥ 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 ov&/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 standBeds et

al., 2012)

Anotherinfrastructure 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 contaaspecially when used by only one househ®lbrid
Health Organization & UNICEF, 200Bhproved facilities, such as flush/pour flush

toilets that deposit waste into a piped system or tank, keep feces separated better than
other types of facilitie§World Health Organization, 2010Yentilated pit latrinesire
anothertype of improved sanitationaicility. They do not require water to be used for
waste disposal which is beneficial for houselsalath a limited water supply Common

unimproved options are a simple pit latrine or opdafecation in fields or near roads.



Sanitation improvements haveeen shown to have health impadtsseveral literature
reviews, presumably through feces containmémiat helps keep watecontamination
free (Cairncross et al., 201Esreyet 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 éZaarncross et al., 2010;

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

2.22 SoftPath Approaches

' Yy20KSNJ O2YLRYSyid 2F 2! {1 &aSOG2NI LINPAINI YYA
WASH. Hygiene was added as component of water and sanitation programs due to an
acknowledgment that prading 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 knowledgef the health benéts of such practice@iranet al., 2012; Curtis

et al., 2011; Lubgt al., 2009). 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 suggeshat even when no improvements are made to infrastructure, increasing

hygienepractices in these areas greatly improves heé@irtis et al., 2011)
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Water Handling, Treatment and Storage

One softpath strategy of WASH programs is encouraging proper water handling,
treatment and storage in the home, often via education and potion 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 sto(agetrell et al., 2005;
Fisheret al, 2011; Rufeneet al, 2010; Wright et al., 2004)When effective water
storage and treatment strategies are done regularly, diarrheal disease is re(\vetil
Health Organization & UNICEF, 2012Bjfective methods for water treatment in the
home are: boiling, filtration, chloririeon, flocculation, and solar disinfectigArnold &
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 realiZzddng with promoting
water treatment, certain safstorage practices aralsopromoted: 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 (B3iEseare
slow sand filtration systems that can produce up to 1 liter perutarof filtered water.
Biosand Filterdhiave the potential for long term use, especially as they requiny a
one-time financial investment and have low maintenance requiremé8tbseyet al,

2008) In the lab, BSFs can reduce bacteria content up to(B8%anis 1995 Elliott et
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al., 2008; Staubeet al, 2012) Folow-up surveys by researchers fraire University of
North Carolina Chapel Hill found 90% of households were still using BSFs 1 year after
they were introduced in Bonao, Dominican RepufAikenet al, 2011) Another study

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

the BSFs reducds. colin drinking water by 95%.ianget al,, 2010)

Safe water handlingnd storage is essential for homes that collect water from sources
outside of the household. Escheilal.(2009)found, after studying drinking water from

50 households in Hyderabad, India, that water collected from an improved source then
stored in thehome for 2036 hours had increasen contaminationby 36%. This led
researchers to conclude that until all households have water pumped directly into their
homes via water pipes and faucets;hiome storage practices need to be the crucial

area of focus.In a similar study in Honduras, Trevett et(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 weversa, but water was

often exposed to human hands and no treatment was documented. Lastly, in their
reviews of literature, Fewtrell et al2005)and Clasen et a{2007)found that treating

water just before consumption was strongly related to a reducin 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 afritical times such as after defecatirggfore preparing food

before feeding a baby, and before eatingromotion of hand washing with soap is often
done in conjunction with increasing water access. Water quantity is important for many
hygiene practies, especially handwashing with sq&mairncross et al., 2010)f a

household lacks water, risky hygiene behaviors such as not washing hands at critical
times are likely to develofBiran et al., 2012, 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; Mattlal., 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 thaliseasecycle. In both developed and developing
world settings, washing with soap, for as little as 14 seconds, dramatically reduced the
LINBaSyOS 2F FSOIft AYyRAOKBugoNEt al.l 2011 ;3PNBeling 2 v

et al, 2011)

Handwashingrevalencds challenging to asses$tructured observation, which
requires an observer to sit for hours within a hous&h has leenshown to have the
most accurate results, but also the greatest cost and limited potential for scaling up
(Biran et al., 2008; Lulst al.,2011) Asking individuals when they washed their hands

in the previous day is a common assessment tool, but individuals tend to over report

Ay



13
SALISOALfte AF GKSe KIFI@S (y26ftSR3IS 2F d&LINEL)
Luby, 20090 Several proxies havbeen showrto be, at least somewhat, viable
indicators of practice: surveyor observation of clean finger paasns of children
under five using soap when asked to demonstrate how they wash their htrels,
presence of soam a specific handwashing aread the presence afater in a specific
handwashing are@Biran et al., 2008; Halder et al., 201@pyet 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 intervens of a

program.

In the WASH sector, educatial programgromote behavior change and atamked to a
reduction of diarrheal disease. Fisher et(aD11)conducted a study in Bangladesh
investigating the link between knowledge, attitude, gméctices, asking whether or not
education can change behaviofhe education program lasted two years and presented
water, sanitation, and hygiee lessons. Based éollow-up household survesesults,

the program interventions positively affected attdas and increased knowledge among
primary caretakers fochildrenunder 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 follay surveywhich was conducted after the WASH
program had ended the beneficial hygiene behaviors were statistically linked to a

decrease in undefive diarrhea incidence as compared with control group participants.
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Sanitation Behavior

Onesanitation behavior addresddn this study and promoted by many WASH

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

21 {1 &adz2NBSeasxs ONBFIGSR o6& (GUKS 21 h FYyR !bL/?9
disposing of child feces saféW/orld Health Organization & UNICEF, 2006k child

using a latrine/toilet, an adult putting chil@ées into a latrine/toilet, or burying the

feces are sanitary disposal tactics.

Overall

As described above, WASH programs are designed around reseaatextbtrategies

to reach the goals of increasing access to safe water and sanitation, while also reducing
diarrheal disease. Hygiene interventiareateoutputs (suchasclasses taughthat will

lead to an increasi knowledge and ideally impabtehavior- with an eventual impact

on health, Figure 2.1

[

Changes
in
Behavior

Reductionin
Disease

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

Access taustainable 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
countriestend to have the lowest acce$s safe water and sanitatioandrural

communities have less access thaban dwellers At the global scale, there ar@ne

countries with access to safe drinking water at less than 50% for its citidensitania,

Niger,Chad, Ethiopia, Somalia, DR Congo, Mozambique, Madagapag New

Guinea, andhfghanistan (Wrld Health Organization& UNICER2013). | F3KI yAadl yQa

citizens also have low access to improved sanitation faciliieder 50% on average.

In 2012 the Jot 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 wdteéNICEF & 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 MGRECA, 2012)Even fewer

rural residents 30% have access to improved sanitation, exactly half that of the urban
population. Usingaw data from the most recent MEASURHEHS2010)survey

conducted in Afghanistarthe researcher created ¢rires2.2 and 23 to show the spatial
distribution of household access at the provincial levEhese mapiighlight trends of

high and lowaccess
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Access to Safe Water Sources
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Figure 2.2: Distribution of access to safe water soubgggrovince.

A AFGHANISTAN

Access to Improved Sanitation

Legend
@ Cities
Percent Coverage
Sanitation
B 50-100%
B 70-79%
I 60-69%
0 50-59%
[ 40-49%
_30-39%
| 20-29%
0-19%

0 230 460 Kilometers Datum: NAD27 Projection: Geographic Source: AIMS, U.S.
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Figure 2.3: Distribution of access to improved sanitation by province.
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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 old7% of all reported illnessé€enter for Policy and
Human Development, 2011l ife expectancy has been improving over time, but is still

less than 50 years on average (49.1)i{ed NationsDevelopmentProgram 2013).

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

government created the Afghanistan National Development Strategy (Islamic Republic,
HANyo® LYONBFaAy3a G4KS 21 {1 aldisyoroomata aSi
rural villages to haw 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 nonpnofib-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 lastitgooues(Luby et al.,

200%; Opryszko et al., 2010)Jn an 18 month WWSH program in 10 villages, the NGO
implemented four main interventions: drilling wellgpairing and teaching other to

repair hand pumpdraining handpump repair technicians, teaching hygiene education
classes, and introducing biosand filter (BSF) technology. At least one well was drilled,

with severakepairtechnicians trained, in each village.

TheBSF technology was introduced fayusehold treatment of stored water. The goal
was to provide a loveost 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 fead 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 Behavi@fsHeath Problems in Our Communit8) Chain of
Infection; 4) Fdiagramc Disease Transmissiph) Fdiagramc Blocking Disease
Transmission6) Cycle of Diarrhed) Safe Water ChgiB) Sanitation Laddeand 9)

Hand Washing and Tipfyap Making.(The Fdiagram is agenericvisual aid used to
demonstrate how vectors such as fingers and fluids transport fecal contamiretichn

potentially dangerous pathogerts foods anduture hosts. The typical diagram also
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shows ways to block the contamination routedll lessondacilitated by female WASH

staff were interactive and used a variety of visual aids.

The NGOnhad five program outcome goal® increase 1) access to safe watet) use of
BSE3) use of safe wate) sanitary behavior@and 5) handwashing behaviors.
Increasing handwashing behavior was the most promoted behavioral goal of the
program. All goals were included due to thstablishedelationship between them and
decreaed diarrheal diseas#he ultimate impact goal of the stud¥airncross 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 Provincghe fifth mostpopulous provinceis located in northern Afghanistan at
the borders of Turkmenistan, Uzbekistan and Tajikigkagure 3.1 It is a mountainous
region with over half the province having steep terralhconsists of 15 districts with an
estimated total p@ulation of 1.12 million residentdamal, 2004) The populations
61.3%rural, with the urban population located ifive major cities Just over half of the
population (55.5%) uses improved drinking water souy88s5% of the population use

improved sanitation facilies(MEASURE DHS, 2010).

Afghanistan

Legend

Afghanistan
- Study Area

Datum: WSG 84 Projection: Geographic Source: AIMS, DIVA GIS Denise Costello March 20,2013

Figure 3.1Map of the study eeain northern Afghanistan.
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The province is located in theorthern river basin, a region with variable water supplies
highly dependent on precipitatioGohar, Ward, & Amer, 2013The five prominent

rivers in this basin Murghab, Shirin Tagab, Sarepul, Balkh and Khlleadin the

northern slopes of the Hindu Kush. They flow northward towards the Amu Darya River
which forms part of the northern border of Afghanistdsut end in irrigation canals or

the desert before evereaching the borde(Kamal, 2004) The water from thse canals

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

preparing food, and drinking.

The villageshat participatedin this studyarelocated in a cetral district in the lowlands

of the province Thereis anaverageof 200 households per villageith the majority

being Dari and Pashtu speakei&he villages consist of people frdahe Tajik Pashtu,

and Hazara ethnicitie€ach village rsa mosque, a sharesthool,a small market area,
and treelined, unpaed roadgFigure 3.2and Appendix A Thevillagesare also

connected to a system of irrigation canals, mentioned above, that had flowing water at
the time of the survey. In some years, the wadeiesup due to lack of precipitation

and other sources mst be found.Improvedsources for domestiwater are public

pumps (borelles) located along the streets (Figure 3.3).



=

Figure 3.2:

A village street.
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3.2 Description of Baseline Survey

Starting September 2009, tH¢GO 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 desdyfor service to the community, not as

a formal research study.

The villages, ranging from 170 to 500 households, were seléotgutoximity to an
agricultumal research station run by tieéGO. Before the program was ilemented,

NGO staff visited eackllage 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 samplingThehouseholdswvere selectedfrom detailedmapsthat had

been created by driving or walking down every strigethe villages, since no formal list

of household addresses existe@he only eligibility criterion for participation was
voluntary consent of the female head of househokkmale head of houselds were
surveyed using guestionnaire thaincluded questions from the World Health
Organizatio® @006)a / 2 NB v dzS #nkinkr@ayesian®SanitaiotdfoHousehold

{ dZNDPERS G/ 2NB vdzSadAzyaé R20dzySyd o6l a ONBI
organizations in collecting standardized information that can be compared from region

to region and over timeTheNGO questionnaireonsistedof 29 questions and 6
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surveyor observations regarding: incidence of unfilez child diarrhea, types of water

and sanitation technologies, knowledge of diarrheal disease, and practices of household
water storage, sanitation, and hygiene. The surveys werglucted orally and in

person by Afghan WASH staff with responses written by haiter analysis of the

survey, WASH programeere started in each of the ten villages. Based on the results of
the surveys as well as funding conditions, the programsisted of four main

components: drilling wells, training hasmmump repair technicians, teaching hygiene
education classes, and introducing biosand filter (BSF) technology. The programs lasted

about a year and half with intermittent followp on BSF use drhandpump repairs.

From August 2012 to September 2012, this researcher and two WASH staff from the
NGO conducted followp surveys in four of the ten villages. The research described in
this study attempts to assess the efficacy of the WASH inteimesita year and a half

after implementation.

3.3 Household Survey

3.3.1 Data Collection

To assess theffectivenesof the WASH programs, folleup surveys were carried out
using similar procedures to the baseline, with systematic sampling of 15 hddseho
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 Safiety Of
(ANSO) was frequently contacted to confirm that the selected villages were fraeedf
security threats to foreign and Afghan worker$he researcher and translatoasso

met with the village elders preceding the start of surveying in their éltagdiscuss

how long the survey would last and the type of informattbat would be gathered
Consenting female heaaf households were interviewed due to their roles as primary
caregivers to children and overall household managgétfalvorson et al2011;
Halvorson, 2004; Opryszko et al., BR10ften, all the women of the household, along
with children, were present during the survey. In only tioene were male members of
the household present. The head of household either answered the questions or
assigned the duty to another woman thie househd¢d who had participated in th&lGO

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 educatiéfghan Public

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

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

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

Afghan woman who worked itheb Dh Qa 2! {1 LINPIAINI Y | YR &6SNB
survey process. It was important to have only female translatimsgsurvey

participants were women.
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The questionnaire used at bdsee was adapted for the followp study by reducing it

to 23 questons(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 questionbeing explored. An opeended question was added asking the
participansto comment ontheir 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 qustions. Another reason was to investigate wafdmouth

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

In total, 59questionnairesvere canpletedwith 15 from each village. In village 3, one
survey was cut short du® 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%).

3.3.2Survey Variables

Water and Sanitation Technologies

The water and sanitatiotechnologies available to each household were assessed by

j dzZSaidA2ya &adzOK | ax a2KFG Aa GKS YIFAYy &2dzND

K2dzaSK2f RKé>X aLy GKS ftrad Gg2 ¢S

(0p))

14 KFa aK

PG 8180 2ySasKSNB REEHKSIJYRYAGIGAZY FI OAt
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such as sanitation facility tyg@gure 3.4) and water storage container typ&gure 35)

were also used to assess technology.

A
Figure3.4: The inside of a
ventilated pit latrine.

Figure 35: Storage containers for drinking water.

Knowledge about transmission of diarrhea and handwashing

Threesurvey variables werdesigned to assegmrticipantknowledge of diarrhea cause

and prevention as well as critical times to wash hands. Tsekinowledge question

wasd2 K4 R2 @82dz GKAY] OlFy Ol dz&eSondguasthdiNK S| Ay
wassimilarasking participants how they thought diarrhea could be preventeidally,

respondents were asked to state times throughout the day wihénimportant to wash

your hands.Theanswerswere marked on the questionnaire and later recoded into

accurate or inaccurateesponsedgor causes and preventions of diarrhea. Handwashing
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responses were recoded into times that where either criticahancritical. 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 mactices werealso assessed using a mix of questions and surveyor observations.
vdzSadA2ya adzOK Fa@lzi SIND2A Ve 2-dy & NBSH &l @2 dxrl 1S Al
YR aLF¥ eSaz ¢gKIF(G R2 @&2dz dzaadzrfte R2 G2 GKS
to assess trenent 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 tim&lso, participants were

asked wilere 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 dispdsattines were

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

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

noting whether or ot containerswere coveredFigure3.6).
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: ;g: ;‘. “&‘ - D e S W
Figure 3.6 Drinking water staxge containers that are both covered and
uncovered.

Incidenceof Diarrheal Disease

Assessing incidents of diarrhea for children five years of age or younger was done
through selfreport of the caregivers. First, participants were asked how neailgren

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

I a

—5

SRZ awS3aFNRAY3I OKAf RNBY | #h8aimpthelpast dzy RS N.
5SS aKé the€dedigh af thd baskline survey, a definition fardiea was not

given to the participants. The reported count wilscumented 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 orhe survey was opeanded allowing the participants to give their
feedback, if any, on the WASH program that had been conducted by the NGO. The

responses to this quesin appear in Appendix.C
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3.3.3Analysis

After data collection was finished, thlesponses from the paper questionnesrfor both
baseline and followp surveys were entered into Microsoft Excel. The data dotry
the follow-up surveywas double checked by printing out tii&cel files and comparing
to the hard copies. Additionallihe results were transferred to the social science
aldlrGAaidAaoOrt az2Fdel NB bL.a {t{dgfhojvéachiAadArOas
participant answered foeach variablevere calculated in Excel and SPi86village and
total. The courdfrom SPSS arExcelvere verified against each other as an additional
step to check fodataentry error. In Excel, frequenciegere turned intothe

percentag of participantwho answered a certain wdgr all questionnaire variables.
The percent dierence from basline to followup was then calculated for eawillage.
The perent differencesof all four villagesvere averaged and the standard deviation
determined. Mean differences were considered statistically significant if they were

more than two times thestandarddeviation from zero.

3.4 Water Testing

3.4.1 Data Collection

To supplementhe questionnaire informatiorand further investigate outcomes of the
NGO interventionswvater samples were collected and analyzed from source and stored
household drinkingvater. Sourceamples were ta&n from boreholes drilled by the

NGOas well amther organizationsnd from surface ater sources known as HJI
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Permission was sought from each household respondent to collect a 100 mL sample of
drinking water. Bottled water was also samplei serveas  O2 Yy i NPt F2NJ SI OK
tests These sampleswere used to assess tharesence if any, of bacterial

contamination.

The samples were analyzed using the EPA approved IDEXX Colilert product, testing for
presence/absencefE.coli & ¢St f | & ¢ A (iBKcokCaifer@&ountS G NRA FAf Y
Plates produc{Eschol et al., 2009; Halvorson et al., 2011; Metcalf & Stordal, 201

G2 I t1Fr01 2F O2yaraidasSyd StSOGNROAGEZT 020K
a method designed by Dr. Robert Metcalf and promotgdte World Health

OrganizationMetcalf & Stordal, 2010) The pocket incubation method relies on body

heat to incubag the water samples at a relaely constant temperature of 35 (+5)°C.

The samples must be in small enough testing containers to be wearable by the
NBEaSINOKSNJ YR 46l NYSR 608 (KS 62Re&Qa KSIHGo

[ 2t Af SNI Qz Svn Y[y Rinaai (ifes next to the bodfor 24 hous

before reading the results igure 3.7).
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Figure3.7: Pocketricubationusing a money belt.

This researcher along with two assistants took samples in sterile, 100mL plastic bags,
stored them on ice, and prepared them for analysis within 6 hoWster from the

original 100 mL sample was sterilely transferred into two 10 mL Colilert test tudves, f

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.Theo a 1 €bant plates were used as additional vexdfiion of

presence or absence, but due to a limited supply were usedniyn46out of 67total

samples.

3.4.2Analysis
C2NJ LRSEEQa /2f Af SNI GSads NBadzZ dEzxolif NBE NBI

yellow = presence of coliform; florescamider black light = presence Bf col(Figures
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38a,b&c).¢CKS oanQad t SGNATALTYu Aa NfahyRthat & 02 dzy
arevisible at the 24 hour mark. Red colonies represent environmental coliforms. Blue
colonies represenkE. colicoliforms(Figure 3.8). A clear plate (Figure 3a8 shows that

the 1 mL sample is free from coliforms aadcoliPictures were taken of all results. The

results of the water tests were written on paper forms (Apperidvand later

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

were calculated, broken down by village.

Figure 3.8 a, b & c: Outcomes of water tests for coliforms/E. coli.

3.5 Geographic Information System (GIS)

3.5.1 Data Collection

A Garmin GPS device was used to nthklatitude andlongitude location ofmportant

points throughout the field researchl'he datumwasset toWGS 84, as recommended

by UNICEF AfghanistaBvery 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 forseveral key items Roints were collectedalong the roadsn to order to
createmaps of general villageoundaries Significant pints in the villagesvere

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

surveyed householdas well as next to each borehol€oordinate information wa
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stored in the device ancecorded on a papefiorm (AppendixE). Datapoints werealso
marked, as soon as collected, on a hand drawn map of the villaljeoints were

within sixmeter accuracy accordirtg the GPSlevice.

3.5.2 Analysis

Upon returning tahe United Statesdata 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 tattribute table for each point.

Outlines of the villages were digitized from satelliteages and confirmed with the GPS
points. Also, multiring buffers were created around working wells at 250, 500, 750, and
1000 meter increments. Lastlgtraight line distances from each householdtto

nearest working borehole werealculated Thesalistances were compared to water

test results and reported incidence of diarrheal disease.

Ethics Approval
Thestudyprotocolwas approved by the Institutional Rew Board OregonState

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, followad by
change over time analysis. Descriptive statistics will also be given for water test results
andthe distance measurements from the spatial analysiastly, naps displaying

patterns of interest wilbe presented.

4.1 Survey Results

From four villagesa 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 &@08 and
2012) Respondents are womenwho 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 ornder living within a household

ranged from O to 8 (Table 4.1bThe number of children older than five years ranged
from 0 to 13 (Table .40. In most households, the children over theeagf 15 were

counted as adult¢éadecision made by the respondgnt
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Tablesd.1a, b, & c. Number of household members by age category

# of # of

# of Households in eac Children # of Households in eac Children # of Households in ea
# of Adults category <= 5yrs category >5yrs category

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
21-25 0 1 9- 10+ 0 0 9- 10+ 1 2
Total 76 59 Total 76 59 Total 76 59

BaselineSurveyResults Technology

As shown inmrable 42, 25%of householdseported using improvedirinking water
sources, while 75% stated they collect water from either unprotected dug wells (30.3%)
or surface water (44.7Y4vhich are considered unsally WHO/UNICEF standards
(2012b) No households had piped water running into theimm@ Respondents
reported water collection taking an average of 8.24 minutdsmajority (60.5%) also
reportedthat the source had been unailable for at least one whole daBased 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.Improvedsanitation facilitieseither a ventilated pit latrine
(49 or a pit latrine with a slab (5.3Pvere used by 9.3% of the surveyed populatidx.
majority of thehouseholds (90.7%ither used a pit latrine without protective slab

(86.7%) odid not have a facility in their compound (4.0%). Sanitation facilities were
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used by an average of 1.96 households, yet many households (48.7%) reported having a

private facility.

FollowUp SurveyResults Technology

In contrast tobaseline, most householdsported using an improvedrinking water
source(Figure4.1). Consistent with baselin@o surveyedhouseholdwas connectedd
a working piped watescheme, but 71.% stated that they used boreholes for their
main source of drinking wateil&ble 4.2. Surface water wabeing used as the main
source of drinking water by 15.38brespondents.The surface wateis collectedrom
small irrigation canajsx W/ that surkalong the maimoads in each villagas seen in
Figure4.2. At the time of the followup survey, the canals were being used for water

collection, swimming, and watering animals.

Main Sources of Drinking Water
100

® Improved

Percent

m Surface Water

m Other Unimproved

Baseline (2009) FollowUp (2012)

Figure4.l: Comparison of maisources of household drinking water at baseline and
follow-up.
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Figure4.2 Surfacavaters2 dzNOS Ay £AffF3S nX aw! L
Invillage2, some householddiverted the canals to run through tirewalled

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 theg diverted waterways, but was also specifically told in one household that

the water was not used for drinking.



