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SUMMARY

Background: Improved water, sanitation and hygiene (WASH) is of critical importance in 

reducing WASH-related diseases among people living with HTV/ATDS (PLWHA). The 

frequency of diarrhoea and skin infections among PLWHA is closely related to the level of 

WASH services available to the patient and the household members in HIV/AIDS affected 

households. Integration of WASH into HIV/AIDS programs has been strongly recommended 

but this will only be practically feasible with a good understanding of: access to and 

perceptions to WASH; barriers to access among PLWHA as well as willingness to pay for 

water supply improvements among HTV/AIDS affected and non-affected households.

Main aim: To explore the levels of access to, perceptions and willingness to pay for WASH 

improvements amongst HTV/ATDS affected households as compared to non-affected 

households in Mpigi and Gomba districts so as to inform integration of WASH into 

HTV/AIDS care and support programmes in Uganda.

Methods: The research was conducted in rural Uganda in the districts of Gomba and Mpigi. 

For the first specific objective (sub-study I) on WASH access and perceptions, a cross 

sectional study with 222 affected and 228 non-affected households was conducted. Data 

analysis was done using descriptive and inferential statistics (logistic regression). Specific 

objective (sub-study IT) two was a qualitative study (focus group discussions and key 

informant interviews) that sought to establish the barriers that PLWHA face in accessing 

WASH. The third specific objective (sub-study ITT) sought to understand the determinants of 

lowest willingness to pay for water supply improvements using a sample of 222 affected and 

228 non-affected households. In the fourth specific objective (Sub-study IV), a laboratory 

procedure using a portable laboratory was used to determine the quality of drinking water 

with Escherichia coli (E.coli) as the indicator organism using a sample of 127 households. 

Results: Results indicate that HIV affected households (OR = 4.42, 95% Cl: 2.79 -  6.69) 

were 4 times more likely to have ever used a chemical water disinfectant as compared to non- 

affected households. Additionally, affected households (OR = 0.44, 95% Cl: 0.29 -  0.68) 

were less likely to mention using unhygienic containers for storing drinking water and twice 

as likely to boil drinking water. At bivariate analysis, the perception that fetching water takes 

a lot of time (OR = 2.44; 95% CT: 1.65 -  3.61) and requires a lot of energy (OR = 1.83; 95% 

CT: 1.26 -  2.67) were strongly associated with buying water from water vendors. At 

multivariable analysis, the perception that fetching water takes lot of time as well as presence
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of a person living with HIV/AIDS in a household were significant predicators o f buying 

water from vendors. In accessing and using water, sanitation and hygiene (WASH), people 

living with HIV/AIDS face financial, social, institutional, knowledge, attitudinal and physical 

barriers. The determinants o f lowest willingness to pay (WTP) for water were explored and 

results indicated that at multivariable analysis: those with monthly income above 100,000 

shillings or USD 40 (APR: 0.39; 95% Cl = 0.21 - 0.75) were less likely to pay lowest; those 

with secondary education (APR: 0.22; 95% Cl = 0.10 - 0.49) were less likely to pay lowest; 

those with tertiary education (APR: 0.26; 95% Cl = 0.08 -  0.84) were less likely to pay 

lowest; current vendor customers (APR: 0.43; 95% Cl = 0.27 - 0.69) were less likely to pay 

lowest and those that made payments at primary water sources (APR: 0.43; 95% Cl = 0.24 - 

0.77) were less likely to pay lowest. For the microbiological water quality, out of the 127 

water samples, 59.8% were positive for total coliforms while 39.4% were positive for E.coli. 

A  higher proportion of samples positive for E.coli were from non-affected households. 

Conclusions: Based on the findings, it was realized that: knowledge of the public health 

benefits of sanitation is low in some households; water practices such as boiling drinking 

water and hygienically storing drinking water were found to be better in HFV/AIDS affected 

households when compared to non-affected households; PLWHA in this setting face 

financial, social, institutional, knowledge, attitudinal and physical barriers to access and use 

WASH services. Having a person (s) living with HFV/AIDS in a household is not to a 

significant explanatory factor o f WTP for water but buying water from vendors and making 

payments at primary water sources were significant explanatory factors for WTP for water 

supply improvements. Future water supply projects should mobilize, train and use water 

vendors and WUC members as entry points not only for providing local leadership but also 

for encouraging people to pay water user fees. Water subsidies (cross-subsidies) under a 

community based targeting approach should be designed to benefit especially the very poor 

who may include some PLWHA and the elderly but generally efforts should be made to 

improve access to improved water sources for all.
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OPERATIONAL DEFINITIONS

Term/Phrase

Access:

Sanitation;

Improved

Sanitation:

Improved W ater 

source:

Household:

HIV/AIDS affected 

household:

Water supply:

W ater quality: 

Willingness to pay:

Definition

In this study, the WHO/UNICEF (2010) definition for access was 

adopted. Access to WASH refers to a proportion o f the population 

using an improved sanitation facility and improved drinking water 

source.

A group o f methods to collect human excreta and urine in a 

hygienic way, where human and community health is not altered 

Is the use o f  facilities that ensure hygienic separation o f  human 

excreta from human contact and they include: flush/pour flush to 

piped sewer system, septic tank or pit latrine; ventilated improved 

pit (VIP) latrine; pit latrine with slab and composting toilet.

Is one that by the nature o f its construction is adequately 

protected from outside contamination, in particular with faecal 

matter. It is expected to provide water o f better quality and with 

greater convenience than traditional “unimproved” sources.

A household means a family living and eating together with one 

or more individuals related to each other by birth, marriage or 

adoption and all the members are accountable to one head.

A household directly affected by HIV/AIDS and having at least 

one member known to be HIV positive.

Includes the supply o f  water for domestic purposes, including 

drinking, food preparation, cleaning and personal hygiene and 

therefore excludes the provision o f  water for irrigation and 

livestock.

In this study, water quality refers to the microbial characteristics 

o f  drinking water in line with the WHO/UNICEF (2010) 

definition.

Maximum amount that an individual states that they are willing to 

pay for a good or service.
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CHAPTER 1: INTRODUCTION AND BACKGROUND

This chapter provides the introduction and background on which this research is 

based. It highUghts the relationship between Water, sanitation and hygiene (WASH) and 

HIV/AIDS and goes further to provide the WASH and HIV status in Uganda.

1.1 Introduction

Water, sanitation and hygiene (WASH) are fundamental for heahh and 

development. Improving access to water and sanitation is one o f  the targets for 

Millennium development goal (MDG) 7, which seeks to ensure environmental 

sustainability. The tenth target o f the seventh MDG aims at halving the proportion o f 

people suffering without access to safe drinking water and basic sanitation by 2015. It is 

interesting to note that water and sanitation play a critical role in meeting most o f  the 

other MDGs particularly the health and education targets (Gurria, 2009; Isunju et al., 

2011; Mehta and Knapp, 2004). However, according to the World Heahh Organisation 

(WHO) and United Nations Children’s Fund (UNICEF), these basic necessities are still 

inaccessible for many o f  the world’s poor people (WHO/UNICEF, 2004; WHO/UNICEF, 

2010; WHO/UNICEF, 2012).

Whereas the recent WHO/UNICEF report (2012) reveals some good progress 

especially for water supply, as o f  2010, there were still 780 million people without access 

to improved drinking water sources and 2.5 billion lack improved sanitation especially in 

rural sub-Saharan Africa and Oceania (WHO/UNICEF, 2012). Inadequate WASH

10



accounts greatly for diarrhoeal diseases'. In 2003, annual total mortality from diarrhoeal 

diseases was estimated to be 2.5 million (Kosek et al., 2003). However, it is important to 

note, that in both rural and urban areas o f low-income countries, millions o f the most 

vulnerable people lack access to improved water and sanitation services. These include 

children (under 5 years), disabled people, a growing number of elderly people, and other 

groups o f people with special needs, including those living with the Human 

Immunodeficiency Virus (HIV) infection and Acquired Immune Deficiency Syndrome 

(AIDS) (Jones and Reed, 2005).

1.2 Background

HIV/AIDS is one o f the greatest health challenges for mankind in the 21st 

century. Whereas all vulnerable groups o f people need attention as far as WASH is 

concerned, people living with HIV/AIDS (PLWHA) are immune-compromised and have 

unique sickness-related needs for WASH. In order for PLWHA to remain healthy as long 

as possible and reduce their risk o f getting diarrhoea and skin fiingal infections, adequate 

WASH is of utmost importance. According to the World Bank water and sanitation 

program (WSP), HIV affected households require greater quantities o f water compared to 

the basic 20 litres per person per day required in non-affected households (WSP, 2007). 

However, the WSP field note on WASH and HIV (2007) does not specify the quantity o f

' Diarrhoeal diseases com e from excreta and are transmitted through the faecal-oral route. Control o f  
diarrhoeal diseases requires measures that can stop movement o f  pathogenic agents from faeces o f  one 
person to the mouth o f another (Curtis and Caimcross, 2003). Children as well as persons with 
compromised immunity are more susceptible to diarrhoea.
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•)

water required by HIV/AIDS affected households" (hereafter referred to as affected 

households). In a home based study in Botswana, caretakers for bed ridden PLWHA 

reported requiring 20 -  80 additional litres o f water per day, depending upon the severity 

o f the patient’s symptoms, particularly in cases where there is diarrhoea (Ngenya and 

Kgathi, 2006).

HIV/AIDS is associated with several opportunistic infections including diarrhoeal 

diseases and skin infections (Peletz et al., 2012). Diarrhoea, a very common sign o f 

HIV/AIDS, affects 30-60 percent o f PLWHA in developed countries and about 90 

percent o f PLWHA in developing countries and results in significant morbidity and 

mortality (Katabira, 1999; Monkemuller and Wilcox, 2000). It has been noted that the 

risk o f  morbidity and mortality due to diarrhoea is greater for HIV-positive infants 

compared to HIV negative infants (Thea et al., 1993; Filteau, 2009; Makasa et al., 2007; 

Omari et al., 2003). In PLWHA, diarrhoea and some skin fungal infections, result from a 

combination o f environmental pathogens and the suppression o f immune fiinction. The 

frequency o f  these infections is closely related to the level o f  WASH services available to 

the patient and the household members in HIV/AIDS affected households (Katabira, 

1999; WSP, 2007). It should be noted, that diarrhoea and skin infections have negative 

effects on PLW HA’s quality o f  life and can hasten the progression o f  HIV to AIDS 

(Chaisson et a l ,  1998; Seage et al., 2002). O f concern here, is the fact that diarrhoea is a 

major cause o f  morbidity and mortality in PLW HA and, consequently, an important issue 

o f  public health, particularly in sub-Saharan Africa where an estimated 23.5 million

■ A household means a family living and eating together with one or more individuals related to each other 
by birth, marriage or adoption and all the members are accountable to one head. An HTV/AIDS affected 
household means one directly affected by HIV/AIDS and having at least a member (s) known to be HIV 
positive by the time o f the study.
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people (69 percent o f the global total) were living with HIV in 2012 (UNAIDS, 2012). 

The high number of PLWHA (immune-suppressed), especially in developing countries 

and the high risk to diarrhoeal diseases and skin fungal infections makes it necessary to 

devise measures o f protecting these patients from environmental infectious agents 

through improved water, sanitation and hygiene (Glasmacher et a l, 2003; Lule et al., 

2005).

In order to reduce HIV-related illnesses (including diarrhoeal diseases and skin 

infections) and in the long run improve quality of life, antiretrovirals (ARVs) are being 

used by some PLWHA. However, despite considerable increase in HIV funding, fewer 

than 2 million PLWHA in developing countries currently have access to ARV treatment. 

By the year 2006, the growth o f the epidemic in Africa had outstripped the global efforts 

to put people on treatment (UNAIDS, 2007). The majority o f PLWHA live in sub- 

Saharan Africa, the very region where access to ARVs and WASH is still poor. The 

implication is that many PLWHA are still at risk o f suffering from the fatal effects of 

HIV/AIDS (including diarrhoea and skin fiingal infections) related to lack of access to 

ARVs and WASH. Due to lack o f access to ARVs, as is the case in many developing 

countries, access to and use o f WASH would reduce the burden of diarrhoeal diseases 

and skin fimgal infections. Besides that, even where there is access to ARVs, access to 

WASH is crucial for preventing pathogens from gaining access to patients. Inexpensive 

interventions that prevent diarrhoea could be important components of a care package for 

PLWHA whether or not antiretroviral treatment is available (Lule et al., 2005).

It has been noted that the AIDS community and water sector have not yet 

explored other ways to prevent opportunistic infections and improve the health, wellbeing
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and longevity o f  PLWHA and their families (Grant et al., 1997; Mermin et al., 2005). 

M ore evidence concerning the impact o f WASH interventions on diarrhoeal diseases and 

water washed diseases (diseases resulting from lack o f  adequate quantities o f  water for 

personal hygiene) in PLW HA is needed and interventions amongst PLWHA are still 

limited in many developing countries.

In Uganda, for example, a safe water system was integrated in the basic health 

care package (BHCP) which was given to PLWHA during the implementation o f  the 

Hygiene Improvement Project (2004 -  2010) with funding from USAID. The Safe W ater 

System (SWS) is a household-based water chemical disinfectant (locally known as water- 

guard) developed by the Centre for Disease Control and Prevention (CDC) and the Pan 

American Heahh Organization (Lule et al., 2005). However, soap which would 

encourage hand-washing was not given as part o f the package. Improvements in access to 

water for PLWHA can be achieved in at least three ways: increasing access for the whole 

community; improving water quality which would at least reduce risk o f water-borne 

diseases and providing some form o f water subsidy for HIV affected households. 

According to Nkongo and Chonya (2009) and Mehta and Knapp (2004), the latter option 

would be feasible for the very poor households including those affected by HIV/AIDS. 

However, having water and sanitation subsidies for affected households requires a good 

understanding o f  affected households’ willingness to pay (WTP) and yet this has not been 

researched amongst HIV-affected households. Besides financial constraints, it is 

important to note that there are other individual and community factors that influence 

access to WASH amongst PLWHA.
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With that background, this research seeks to explore the barriers that PLWHA 

face in accessing WASH. In addition, the study will assess access to and perceptions 

towards WASH as well as willingness to pay (WTP) for WASH improvements.

1.3 WASH and HIV in Uganda

Uganda has been affected by the HIV/AIDS epidemic for over a quarter o f a 

century. By 1986, the epidemic, which started in Rakai district (located in the south 

western part of the country), had reached all districts resulting in a generahzed epidemic. 

HIV/AIDS is one o f the leading cause of deaths among individuals aged between 15 and 

59 years (Garbus and Marseille, 2003; Karuhanga, 2008; MOH and ICF International, 

2012). It is estimated that the overall national HIV prevalence rate was 6.4 percent in 

2007 among men and women aged 1 5 - 4 9  years, with an estimate o f 940,000 (range 

870,000 -  1,000,000) PLWHA (UNAIDS, 2009). However, a recent survey by the 

Uganda Ministry o f Health (MOH) and ICF International revealed that overall, 7.3% of 

adults aged 15-49 in Uganda in 2011 were HIV-positive and that the prevalence was 

higher among women than among men (MOH and ICF International, 2012). It is 

important to note that over the years, the HIV/AIDS epidemic has had severe impact in a 

country that is already plagued by environmental health problems especially poor water, 

sanitation and hygiene. The poor water and sanitation status of the country contributes to 

a big burden o f diarrhoeal diseases and water washed diseases, which are o f concern in 

HIV/AIDS care and support.
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According to the Ministry o f  W ater and Environment (MWE), a good number o f 

people do not have access to water and sanitation. In 2008, the levels o f water access 

were still low, with approximately half o f the districts below the national average o f 63 

percent. In urban areas, access was reported to be 61 percent while in many rural sub

counties (approximately 130 sub-counties), access was reported to be below 39 percent. 

The national latrine coverage was 62.4 percent and only 21 percent o f  rural households 

had hand-washing facilities (MWE, 2009). There is consensus that large WASH 

disparities exist between urban and rural communities as well as between the rich and 

poor households in Uganda (MOH/MWE, 2009; MWE, 2011).

Whereas the National W ater Policy and organizational strategies argue for pro

poor WASH measures and seek to achieve equitable distribution o f  WASH services 

(UNWDR, 2008), implementation is still a challenge. There is evidence that some rural 

communities that have been greatly affected by HIV/AIDS are also facing major WASH 

challenges (MOH/MW E, 2009). These communities have been characterized by low 

water and sanitation coverage, and a good number o f households that are unable to buy 

soap for personal hygiene. Moreover, WASH interventions targeting HIV affected 

households are still limited and WASH willingness to pay (WTP) studies comparing 

affected and non-affected households have not been done. Access to water and sanitation 

among HIV/AIDS affected households as compared to non-affected households in 

Uganda is unknown.
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1.4 Strategies to reduce diarrhoea amongst PLWHA

Drug prophylaxis (ARVs and Cotrimoxazole) reduces the prevalence o f  

opportunistic infections in PLWHA (Waxman, 2008). It improves the quality o f  Hfe 

amongst PLWHA though access especially in developing countries still remains a 

challenge.

But whereas drugs can be used to prevent and treat diarrhoea in PLWHA, primary 

preventive WASH interventions essential for preventing pathogens from gaining access 

to PLWHA need critical attention (Lule et al., 2005; USPHS, 2002). Sanitation 

interventions for the containment o f  faecal matter, hand washing interventions for 

breaking the faecal-oral route transmission cycle as well as water treatment interventions 

have all shown impressive results though with significant disparities. In addition, 

compared to medical treatment, WASH provides a more cost-effective and locally 

sustainable solution for alleviating the impacts o f  W ASH-related diseases. Besides, there 

is a need for policies that focus on either water and sanitation or treatment to be replaced 

with integrated efforts with a focus on disease prevention (Montgomery and Elimelech, 

2007). Research focusing on water quality among HIV affected households and impacts 

o f WASH interventions amongst PLWHA is still limited with very few studies in 

developing countries (Houng and Zhou, 2007; Lule et al., 2005).
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CHAPTER 2.0: LITERATURE REVIEW

This chapter gives a review o f  the available relevant literature based on the 

specific objectives o f the study which will be presented later in chapter three.

2.1 Access to and use of WASH

There is international commitment towards achieving one o f  the targets for MDG

7, to halve the proportion o f people without access to safe drinking water and basic

sanitation by 2015; though progress has been slow and uneven. Generally, the target for

improving access to drinking water may be met, though significant disparities still exist.

Whereas great strides have been registered in China, access to improved water and use

remains a great dilemma in sub-Saharan Africa (Gurria, 2009). According to

WHO/LTNICEF (2010) between 2004 and 2006, there was a decline in the number o f

people without access to improved water sources from 1.1 billion to 880 million people.

However, such progress has not been seen as far as sanitation is concerned, with a

decrease from 2.6 billion in 1990 to 2.5 billion people without access to improved

sanitation in 2006. Sub-Saharan Africa and South Asia are lagging behind and with the

current rate o f progress; the world will miss the sanitation target by over 700 million

people (Gurria, 2009; Lenton et al., 2005).

The tenth target o f the seventh MDG aims at halving the proportion o f  people

suffering without access to safe drinking water and basic sanitation by 2015. This can

only be achieved through mechanisms that will enhance an increase not only in the

number o f  facilities constructed but also in the number o f facilities properly used and
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maintained. This is because a supply driven approach that aspires to simply build more 

water and sanitation facilities may result in unused or misused facilities (Mehta and 

Knapp, 2004) with examples in: India (WSP-SA, 2002), Vietnam (Nilanjana, 2001), 

Indonesia (RUWASA, 2004), Africa (Harvey and Reed, 2004) and Kenya (Makutsa et 

al., 2001). This suggests two issues: the need for govenmients to execute WASH 

promotion in order to create demand for services besides the need for further 

understanding o f the factors that lead to WASH adoption (Montgomery and Elimelech, 

2007).

2.2 Perceptions of WASH

Understanding the primary motivators that drive households to use WASH 

options is central for sustainable use and achievement of long-term health gains. Some of 

the main factors are affordability, aesthetic and taste preferences, and availability o f local 

materials essential for water treatment and sanitation technologies (Montgomery and 

Elimelech, 2007). The cost of WASH and cost perceptions is a serious snag to increasing 

WASH access and use especially in developing countries (Mujwahuzi, 2002). Much as 

water pricing is essential for production cost recovery, in some societies, water is 

perceived as a fiandamental human right and hence many people are not willing to pay for 

the service (Elimelech, 2006; Gordon et al., 2004).

Whereas health benefits related to WASH have been established and documented, 

benefits to health are not usually primary in the minds o f those provided with new 

facilities (Caimcross, 2006; Jenkins, 1999). Such perceptions are believed to be worse in
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rural communities where studies have shown that it is not clear whether rural populations 

think much about the relationship between WASH and health (Churchhill et al., 1987).

There are discrepancies in water and sanitation perceptions. According to 

Caimcross (2006), the perceived cost o f sanitation as well as the perception o f sanitation 

responsibility for those renting are some o f the factors that affect demand for improved 

sanitation. As far as water is concerned, individuals with no access to household piped 

water connections usually have perceptions about the time and labour associated with 

fetching water. Because o f the need to save time and labour o f carrying water home from 

the source, some households are always willing to pay others to deliver their water or pay 

to collect from nearby water sources other than from distant sources with no payments. It 

is interesting to note that much as vendor prices are usually higher than the normal cost o f 

water, an increasing number o f  urban dwellers lacking piped supply in developing 

countries have been paying for water from vendors (Thompson et al., 2001). According 

to Caimcross and Kinnear (1992) vendor water prices in developing countries increase 

with the time required to fetch water and households pay for water based on their 

perceptions o f  the time and labour associated with collecting water (Cairncross and 

Kinnear, 1992).

2.3 WASH management and willingness to pay for improvements using the 

Contingent Valuation method

Management o f water and sanitation facilities is a major challenge especially in 

developing countries. Good governance and management is critical in understanding
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affordability o f investment plans, sustainability and quality o f service provision as well as 

appropriate stakeholder participation (Gurria, 2009). Due to poor governance and 

management, operation and maintenance o f facilities is always problematic especially in 

rural areas in developing countries. Whereas governments are concerned about 

construction, operation and maintenance o f water sources, sanitation has been left to be 

managed by individual households. It has been argued that simply increasing funds for 

the construction of technologically sound water and sanitation facilities is not enough 

(Mehta and Knapp, 2004; Van Vliet and Spaargaren, 2010; Van Vliet et al., 2011) and 

hence a demand driven approach that encourages local partnerships between communities 

and development agencies is currently being promoted. Under such partnerships, 

government and nongovernment organisations can assist communities in instituting 

effective monitoring programs with a financial system that uses both local (user fees) and 

government funds (Mehta and Knapp, 2004; Montgomery and Ehmelech, 2007).

However, the challenge with collection o f user fees in developing countries is that 

some households have very low levels o f income and may not be able to pay for water 

services. Some scholars have therefore continuously advocated for subsidies (especially 

cross-subsidies) in water and sanitation services provision to enable some very poor 

households including those affected by HIV/AIDS to access water (Mehta and Knapp, 

2004; Nkongo and Chonya, 2009; Wegelin-Schuringa and Kamminga, 2006). However, 

there is need for understanding households’ willingness to pay (WTP) for different 

WASH improvement scenarios if such subsidies are to be implemented. The demand 

driven approach o f WASH delivery requires a good understanding o f issues related to 

WTP and other factors from the demand/users point o f view. There are two approaches
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through which WTP can be estimated. The two techniques include the revealed 

preference techniques and the stated preference techniques. The revealed preference 

techniques involve observing the prices that people pay for goods in various markets (i.e 

water vending or buying from neighbours) as well as observing individual expenditures 

o f  money, time and labour etc to obtain goods or to avoid their loss. Under the stated 

preference techniques, one useful approach involves directly asking a representative 

sample o f the beneficiaries about their preferences and WTP for new or improved public 

water and sanitation services. This direct survey approach for obtaining demand 

information is called the Contingent Valuation M ethod (CVM). The CVM is categorized 

under Stated Preference Method (SPM) which was developed to solve the problem o f  

valuing environmental resources that are not traded in real markets (Aravossis and 

Karydis, 2004; Birol et al., 2006). The use o f  CVM has been increasing in different 

countries to value the benefits o f  environmental improvements and other public goods 

(A ltaf and Hughes, 1994; Bokopoulou et al., 2010; Cummings et a l ,  1986; W hittington 

2002).

The criticism that the CVM has received is that it is unreliable since it depends on 

what people say rather than what they do. However, the CVM has gained increased 

acceptance as a versatile methodology for estimating the monetary value o f  non-market 

goods or services (Hanley et al., 2001; Whittington, 2002). According to the National 

Oceanic and Atmospheric Administration (NOAA) carefully designed and administered 

Contingent valuation (CV) surveys can yield useful information even in complex 

applications involving estimation o f  non-use values (Arrow et al., 1993; W hittington 

2002). The World Bank, United States Agency for International Development and other
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donor agencies have taken an interest in CV as a means o f assessing the demand for 

water and sanitation improvements. Additionally, results of CV studies have been 

relevant in predicting the number o f water supply connections or connections to 

conventional sewerage systems at improved conditions, and the resulting revenue for the 

local water or sewerage authority, making it possible to study the feasibility o f such 

improvements. Work by the World Bank shows that the CVM correctly predicted 91 

percent o f actual connections to piped water (Cropper and Alberine, 1998) and the use o f 

the CVM continues to receive support as a critical approach o f estimating WTP for water 

and sanitation improvements (Whittington, 2002; Bokopoulou et al., 2010).

Several contingent valuation studies have been undertaken worldwide to ehcit 

households’ WTP for water and sanitation projects. Some studies have investigated 

households’ demand for improved sanitation services (Altaf and Hughes, 1994; Lauria et 

al., 1999; Rahji and Oloruntoba, 2009; Whittington et a l, 1998b). Other studies have 

looked at households’ WTP for safe drinking water (Haq et al., 2008; Whittington et al., 

1998a; Whittington et a l, 2002). In addition, there are studies that have investigated 

WTP for both water and sanitation (Fujita et al., 2005). However, no studies have used 

the CVM to compare WTP for water and sanitation amongst HIV/AIDS affected 

households and non-affected households. Available evidence suggests that contingent 

valuation studies can provide useful and reliable information for planning purposes. 

Additionally, they provide valuable and crucial information for assessing economic 

viability of projects, setting affordable tariffs, evaluating policy ahematives, assessing 

financial sustainability, as well as designing socially equitable subsidies (Brookshire and 

Whittington, 1993; Carson, 2003; Gunatilake et al., 2006; Whittington et al., 2002).
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2.4 M ajor WASH related pathogens that cause diarrhoea in PLWHA

Diarrhoea in PLWHA is caused by several microorganisms including bacteria, 

viruses and parasites (Mitra et al., 2001). Though many o f these organisms also cause 

diarrhoea in the general population, there is growing evidence that the prevalence o f such 

organisms is higher in PLWHA as compared to HIV negative individuals. Some o f the 

most common pathogens include: Cryptosporidium; Entamoeba histolytica-, Isospora 

belli'. Shigella species and Giardia lamblia (Houng and Zhou, 2007; Kulkami et al., 

2009; Lule et al., 2005). Cryptosporidium parvum, Cyclospora cayetanensis, Isospora 

belli and Microsporidia have been noted to be opportunistic parasites amongst PLWHA 

(Goodgame, 1996) while other pathogens including: Entamoeba histolytica, Giardia 

lamblia, Trichuris trichiura, Ascaris lumbricoides, Strongyloides stercoralis and 

Ancyhstoma duodenale are frequently encountered in developing countries but are not 

considered opportunistic in AIDS patients (Lucas, 1990). The incidence and prevalence 

of infection with a particular enteric parasite in PLWHA depends on the endemicity of 

that particular parasite in the community as well as the levels o f WASH coverage 

(Katabira, 1999; Mannheimer and Soave, 1994; WSP, 2007).

Cryptosporidium parvum, one o f the leading causes o f persistent diarrhoea in 

developing countries (Endeshaw et al., 2004; Guerrant, 1997; Manatsathit et al., 1996), is 

considered to be the most highly infectious enteric pathogen. Amongst PLWHA, this 

chlorine resistant protozoa, found in untreated surface waters, has been recognized as a

24



cause o f severe prolonged, life-threatening diarrhoea to which there is no effective 

treatment (Arag et al., 2003; Guerrant, 1997).

Additionally, Salmonella is another pathogen associated with diarrhoea in PLWHA. It 

is estimated that Salmonellosis is nearly 20 times more common and 5 times more often 

bacteremic in PLWHA than in HIV negative patients (Celum et al., 1987; Sperber and 

Schleupner, 1987). In PLWHA, non-typhoidal salmonellosis is often life-threatening and 

relapsing. Jacobs et al. (1985) noted that despite standard antibiotic treatment, 

salmonellosis in PLWHA was unusually severe, characterized by widespread infection, 

bacteremia and relapse.

Giardia lamblia, noted to be the most common intestinal parasite o f humans 

worldwide and particularly in developing countries (Marshall et al., 1997), is also 

responsible for diarrhoea in PLWHA. It is especially associated with poor personal and 

environmental hygiene and is transmitted via the faecal-oral route. Giardiasis is 

associated with gastrointestinal distress, including diarrhoea, weight loss, flatulence, 

cramps, vomiting, fatigue, mucus in the stool and bloody and foul smelling stool. In 

PLWHA, symptoms are especially severe and the prevalence rate o f diarrhoea caused by 

Giardia lamblia is higher than in those without AIDS (Faubert, 1996; Moolasart, 1999) 

1999).

Chronic Shigellosis is also common amongst PLWHA. Though there are few reported 

adult cases o f Shigella bacteraemia, there appears to be an association with immune- 

suppressing conditions including AIDS (Baskin et al., 1987; Huebner et a l, 1993; Trevett 

et al., 1993). According to Simor et al. (1989) PLWHA may be more prone to developing 

chronic shigellosis because o f impaired intestinal cell-mediated immunity. HIV-sero
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positive patients who develop Shigella infections may require prolonged treatment and/or 

suppressive therapy, similar to those infected with Salmonella (Kristjansson et a l ,  1994).
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CHAPTER 3: STUDY RATIONALE, THEORETICAL FRAMEWORK AND

OBJECTIVES.

This chapter discusses the problem statement, study rationale as well as the 

theoretical and conceptual frameworks. The chapter also provides the aim and specific 

objectives o f the thesis. The research was conducted in rural Uganda and in section 3.4 

the study context is discussed and profiled. The last section (3.5) of this chapter presents 

the thesis layout.

3.1 Problem statement and study rationale

3.1.1 Problem Statement

Water, sanitation and hygiene are crucial in the prevention o f diarrhoeal diseases 

and water washed diseases among PLWHA. Diarrhoeal diseases are the most common 

opportunistic infections (OIs) experienced by PLWHA especially in developing 

countries. Most o f these diarrhoeal OIs are water borne (sanitation and hygiene related) 

and cause significant loss o f functional days, loss of income, increased burden on 

caregivers, weakening o f general health and eventually death. Studies have shown the 

importance of integrating WASH into HIV/AIDS programs (Bery and Rosenbaum, 2007; 

Kamminga and Wegelin-Schuringa, 2005; Manase et a l, 2009; Ngenya and Kgathi, 

2006; UN-Habitat, 2007; USAID/HIP, 2006; WaterAid, 2002; Wegelin-Schuringa and 

Kamminga, 2006). Surprisingly, few HIV/AIDS programs have included a focus on
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WASH or attended to services and products (such as soap for hand washing, chlorine for 

household water treatment or sanitary facilities) critical to the performance o f  key WASH 

behaviours. Whereas previous studies have assessed the relationship between HIV/AIDS 

and WASH, a number o f  gaps still exist if integration o f  the two sectors is to be achieved.

In Uganda, the Hygiene improvement project (2004 -  2010) funded by USAID 

through Plan Uganda and the Uganda W ater and Sanitation NGO Network (UWASNET) 

under the National sanitation working group (NSWG) fronted the integration initiative in 

Kampala, Kamuli and Tororo. The objective was to improve the WASH status in affected 

households in the initial districts and scale up to other districts. Mpigi and Gomba are 

some o f  the districts that benefited from the scale up exercise, unfortunately, 

sustainability o f  the WASH activities in affected households was not achieved and scale 

up to many districts was not implemented. Overcoming these challenges and 

implementing sustainable WASH interventions in affected households can be done with a 

good understanding o f  critical components that have neither been researched nor 

documented in the Ugandan context. First, data on access to and perceptions towards 

WASH amongst affected and non-affected households in Uganda is missing. Second, the 

barriers to accessing WASH among PLW HA have neither been explored nor documented 

and yet they are critical for future improvements. Third, whereas the National Water 

Policy and organizational strategies argue for pro-poor and pro-HIV/AIDS WASH 

measures and seek to achieve equitable distribution o f  WASH services, the determinants 

o f willingness to pay local user fees among vulnerable households’ (including HIV/AIDS 

affected households) have not been studied. Fourth, there is lack o f  an understanding o f
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the status of water quality and water practices among affected and non-affected 

households.

3.1.2 Justification

Access to WASH is indispensable for PLWHA. Compared to non-affected 

households, affected households may require greater quantities o f water and adapted 

sanitation facilities that meet the unique needs o f the chronically ill. However, access to 

these services may actually become more difficult for households caring for PLWHA 

especially in rural areas. These challenges need to be explored for purposes o f ensuring 

improved WASH delivery and quality o f life for PLWHA.

Previous WASH studies amongst HIV affected households have continuously 

recommended the need to study non-affected households (WSP, 2007). Besides, 

comparing affected and non-affected households in HIV/AIDS impact studies has been 

strongly recommended (Booysen and Amtz, 2003). Under the WASH demand driven 

approach, there is need for such a comparison, so as to identify crucial needs and ensure 

proper planning for improvements to benefit both groups in communities. It is important 

to note that effectiveness o f demand driven approaches in WASH delivery depends on 

how demand is assessed. However, if the voices o f only the most powerful are heard, 

then those in most need of improved services (vulnerable) are most likely to be further 

marginalized (Deverill et al., 2002; Wegelin-Schuringa and Kamminga, 2006). If people 

do not demand, service providers will not provide. PLWHA do not need ‘separate’ 

facilities (separate facilities may create segregation and stigma) but what is required is to
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add an HIV/AIDS perspective to the ordinary services in terms o f WASH pricing, 

involvement, location o f  facilities as well as design.

The results o f this study will inform integration o f  WASH into HIV/AIDS care 

and support programs in Uganda and will provide guidance for equity in WASH 

investments. Decision-makers who want to ensure that WASH coverage is evenly 

distributed among different wealth classes and does not disproportionately favour the 

better-off households at the expense o f  the poor may find this work helpful. Additionally, 

results will be relevant to donors, NGOs/CBOs, policy makers as well as government 

departments in guiding pro-HIV/AIDS or pro-poor WASH programs.

3.2 Theoretical and Conceptual Framework

3.2.1 Conceptual Model for the study.

The Health belief Model

In this study, I applied a modified model to help explain the factors that influence 

access to and use o f  WASH at household level. The modified model I applied was based 

on an original model (Heahh Belief Model) that helps to assess the health behaviour o f 

individuals through examination o f  the perceptions and attitudes someone may have 

towards disease and negative outcomes o f  certain actions. I apphed the Health Belief 

Model (Becker and Rosenstock, 1987; Rosenstock, 1974), which is one o f  the most 

influential theories o f  health related actions. The original Health belief model assumes 

that behaviour change occurs with the existence o f three ideas at the same time: an
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individual recognises that there is enough reason to make a health concern relevant 

(perceived susceptibility and severity); the person understands that he or she may be 

susceptible to a disease or negative health outcome; and lastly the individual must reahse 

that behaviour change can be beneficial and the benefits o f  that change must outweigh the 

cost o f doing so (perceived benefits and barriers). Figure 1.1 shows all the elements o f 

the original Health belief model (HBM) including all the elements necessary for 

behaviour change.

The individual perceptions are directly related to the knowledge and beliefs that a 

person has about his behaviours and the outcomes they could have. The individual 

perceptions are divided into perceived susceptibility and perceived severity. Perceived 

susceptibility examines the individual opinions about how likely the behaviours they are 

involved in are going to lead to negative health outcomes. For example in the case o f  

diarrhoeal diseases, if an individual does not feel he is at risk o f developing diarrhoeal 

diseases, he may not have reason in his mind to make a behaviour change which may be 

in terms boiling drinking water to kill microorganisms or hand washing or using water 

from an improved water source. Perceived severity in the HBM addresses how serious 

the diseases that a person is susceptible to can be in terms o f pain and costs.

The modifying factors step outside the body o f  an individual to examine and use 

external influences. The perceived threat examines how likely that a disease could be 

developed. To use the example o f  diarrhoeal diseases again, a person with a latrine (in the 

household) and washes hands after visiting the latrine may not be feel threatened by 

diarrhoeal outbreaks. Environmental factors can add to the threat o f the disease. 

Demographic characteristics (sex, age, occupation, education etc) can cause one to be a
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greater  risk o f  developing the disease. In the exam ple o f  diarrhoeal diseases, som eone 

living with H IV /A ID S or someone living in poverty  may not afford to pay for w ater  and 

sanitation. Cues to  action are reasons why an individual realises that he could threated by 

serious disease. C ues to action also represent anything (media or  concerned loved 

ones/peers) that triggers a decision to change behaviour.

The individual perceptions and modifying factors build on each to lead to  the 

likelihood o f  action. After becom ing aw are o f  the likelihood o f  developing disease if  

behaviour does not change, an individual w eighs the benefits and barriers to taking an 

action and determ ines if it is worth it. In the exam ple o f  diarrhoeal diseases and W A SH , 

the action could be using an improved w ater  source or  drinking disinfected w ater  free 

from microorganisms o r  constructing a pit latrine etc. The perceived benefits in the HBM  

are related to a greater quality o f  life o f  an individual both mentally and physically. The 

clear benefit to change would be increased health but there could be o ther  benefits that 

exit at an individual level. The perceived barriers in the H B M  refer to the reasons cannot 

change behaviour. For behaviour change to happen, the benefits must be stronger than the 

barriers.
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Ind iv idual perceptions

Perceived 
Susceptibility 
Perceived severity o f  
disease

M od ify in g  factors

Socio-demographic 
characteristics (Age, sex, 

income etc.)

L ikelihood  o f  A ction

Perceived benefits 
of preventive 
action minus 

perceived barriers 
to preventive 

action.

Perceived Threat 
disease

Likelihood o f taking 
recommended 

preventive health 
action

Cues to Action:
• Reminder from others,
• Mass media
• Illness o f familv

Figure 1.1: Original M odel dem onstrating factors that influence behaviour change.
Adapted from the Health belief'm odel (Rosenstock. 1974; Becker & Rosenstock. 1987).

1

M odification  o f  the H ealth b e lie f M odel for the purpose o f  th is research

In this study, I apphed a modified model (Figure  1.2) based on  the original health 

be lie f  model. In the modified m odel (Figure 1.2), the perceived threat is the th reat due to 

diarrhoeal d iseases and the preventive health action is use o f  improved W A SH  which  

includes: use o f  improved w ater  sources; use o f  disinfected w ater  fi"ee from 

m icroorganism s; use o f  im proved latrine facilities and hand washing. Since use o f  

disinfected w ater  free from m icroorganism s is one o f  the preventive health actions, study 

IV on microbial quality  o f  w ater  w as included.
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Perceived Benefits 
ofW ASH"Socio-demographic 

characteristics (Age, sex, 
income etc.)

Perceived Barriers
I .  I l lto WASH

WASH Perceptions 
(Susceptibility and Perceived Threat o f  

diarrhoeal diseases and 
skin infections

Use of improved
w a s h " ''seriousness o f  

impacts)

Cues to Action: 
Reminder from others. 

Health education 
(electronic and print)

Figure 1.2: Model dem onstrating factors that influence access to and use of W ater and sanitation.
Adapted from the Health belief model (Rosenstock. 1974; Becker & Rosenstock. 1987).

Access to and use o f  water  and sanitation services is influenced by a num ber o f  factors 

including: socio-dem ographic  characteristics (age, education etc); perceptions related to 

susceptibility and seriousness o f  diarrhoeal disease and skin infections; perceived benefits 

and barriers related to access and use, perceived threat o f  diseases and cues to action. As 

can be seen in figure 1.1, the specific objectives (sub-studies) o f  this thesis are based on 

the com ponen ts  o f  the fram ew ork  with boxes in dotted/dashed margins and indicated 

with superscripts  as sub-studies I, 11, 111 and IV. However, the com ponen ts  o f  the 

fram ew ork with un-dashed boxes were also integrated in the research. In the discussion
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o f  results for each o f  the sub-studies, this model will be referred to with the use o f  the 

words: “perceptions”, “ barriers”, “access to ”, “use” as well as “cues  to action” .

3.3 Aim and objectives 

3.3.1 General aim

To explore the levels o f  access to, perceptions and w illingness to pay for W ASH 

im provem ent scenarios am ongst H IV /A ID S affected households as com pared to non- 

aflfected households in Mpigi and G om ba  districts so as to inform integration o f  W ASH 

into H IV /A ID S care and support p rogram m es in Uganda.

3.3.2 Specific Objectives

1) To determine the level o f  access to and perceptions tow ards  W ASH am ong 

HIV /A ID S affected households and non-affected households.

2) To assess the barriers to  accessing water, sanitation and hygiene am ong people 

living with H lV /A lD S.

3) To explore  the determ inants o f  w illingness to pay for W A SH  improvement 

scenarios am ongst affected households as com pared  to non-affected households.

4) To determ ine the microbial drinking w ater  quality in H IV /A ID S affected 

households and non-affected households.
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3.3.3 Research Questions

1) What are the barriers to accessing water, sanitation and hygiene among PLWHA?

2) What is the level o f access to appropriate sanitation facilities and safe water 

amongst HIV/AIDS affected households compared with non-affected households?

3) What are the WASH perceptions amongst HIV/AIDS affected and non-affected 

households?

4) What are the determinants of WTP for WASH improvements among HIV/AIDS 

affected and non-affected households?

5) What is the microbial status of drinking water in HIV/AIDS affected and non- 

affected households?

3.4 Description of study area and population

The studies described in this thesis were conducted in the rural districts o f Mpigi 

and Gomba (see figure 3.1 for the map), in central Uganda, within the Buganda area. 

Gomba is a new district that was created in 2010 but was originally part o f Mpigi district. 

Before the creation o f Gomba, Mpigi was bordering with the districts of Wakiso in 

North-East and East, Mubende in the North and North-West, Kalangala and Lake 

Victoria to the South, Masaka to the South and South-West and Sembabule to the West. 

It covered an area of 3,076 square kilometres (Sq Kms), which is about 0.16 percent of 

the country’s size. The district was made up of: three counties (Butambala, Gomba and 

Mawokota); 16 rural sub-counties; 118 parishes; 738 villages and 1 urban council (Mpigi 

Town Council). According to the 2002 census, the population o f Mpigi was 414,757 with
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a growth rate o f about 1.4 percent per annum and a population density o f about 230 per 

Sq Km. Butambala which is now a new district was the smallest county both in size and 

population.

Ethnically the districts are diverse, with the Baganda as the dominant ethnic 

group. Other ethnic groups include Banyankole, Barundi, Baziba and Banyambo plus a 

large number of people o f Rwandese origin. The main economic activity in the districts is 

subsistence agriculture which employs over 85 percent of the population. The main crops 

grown in the area include: coffee (traditional cash crop); bananas; sweet potatoes; 

cassava; maize; beans; ground nuts and others. Livestock raised includes cattle, goats, 

pigs and chicken.

According to the United Nations General Assembly Special Session (UNGASS) 

Country Progress Report for Uganda (UNGASS, 2010 ), the HIV prevalence is high 

estimated to be 8.5 percent. In 2009, safe water coverage in both districts was 33 percent 

and latrine coverage was 57.6 percent (all below national averages). The major water 

sources are: springs; hand dug and hand augured wells; bore holes; streams; rivers and 

lakes. According to the Ministry o f Water and Environment (MWE), a number of safe 

water sources have broken down causing a reduction in the functionality rate of safe 

water sources from 95 percent in 2006 to 79 percent in 2009 (MWE, 2009).
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Figure 3.1; M ap  of Uganda showing M pigi and Gomba Districts.

3.5 Ethical Considerations

The study was approved by the Makerere University School o f Public Health Higher 

Degrees and Research Ethics Committee and registered by the Uganda National Council 

o f Science and technology. Additionally, the study was approved by the Research Ethics 

Committee at the Centre for Global Health o f Trinity College Dublin. In all the study 

districts and health facilities, permission was sought from the district administration 

(through the Chief Administrative Officer) and from health facility in-charges 

respectively. Written informed consent was attained from all study respondents.
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3.6 Thesis layout

The thesis objectives w ere  achieved with a mix o f  qualitative and quantitative 

research m ethods as will be described later. There has been an increasing appreciation 

am ong researchers o f  the importance o f  com bin ing  qualitative and quantitative data  

collection m ethods because it improves the accuracy and validity o f  research findings 

(Ashley et al., 2003).

The thesis is com prised o f  eight chapters  including one and tw o  which highlight 

the introduction and literature review respectively. C hapter  three d iscusses the problem  

statement and study rationale, the theoretical and conceptual fram ew ork  as well as the 

objectives o f  the research. This thesis is based four specific objectives  (sub-studies) and 

chapters tw o  through seven provide the details o f  each o f  the sub-studies at a time, 

highlighting the m ethodology, results, discussion and conclusions.

C hapter  four (Sub-study I) is on access to and perceptions to  W ASH. M aking a 

com parison betw een affected and non-affected households, this chapter  explores the 

differences in access to  W ASH as well as prevailing perceptions. A relationship between 

some w ater  perceptions and the practice  o f  getting w ater  from vendors is also explored. It 

was realised that PL W H A  A ID S face a num ber  o f  barriers in accessing W ASH and it was 

important to have such barriers explored using qualitative measures.

C hap ter  5 (sub-study 1!) is on barriers to W A SH  access am ong  PLW H A . This 

chapter provides the challenges that PL W H A  face in accessing W A SH  and these were 

based on qualitative approaches. This sub-study explores a critical com ponent that was 

not included in chapter  four.
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Chapter 6 puts forth the determinants o f willingness to pay for WASH 

improvements. It provides an insight to the key factors that influence willingness to pay 

for WASH improvements. Among the key factors explored here is the presence o f  a 

person living with HIV/AIDS in a household.

Chapter 7 is on microbiological water quality among affected and non-affected 

households.

Chapter 8 finally provides the main findings and highlights the critical 

conclusions and policy imphcations from the preceding chapters. The chapter in a 

summarized form puts forth the main findings o f the sub-studies (I-IV ) and gives a 

general discussion with policy implications. The chapter also gives some methodological 

considerations and suggests gaps for future research.
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CHAPTER 4: ACCESS AND PERCEPTIONS TOWARDS WASH (SUB-STUDY I)

This chapter is based on the first specific objective o f this thesis research. The chapter 

starts with an introduction on issues o f access to and perceptions towards WASH 

followed by the methodology o f the research, results, discussion and conclusions. 

Whereas this chapter presents details on the types and characteristics o f water sources 

accessed by affected and non-affected households, the crucial component of 

microbiological water quality was left out. However, the microbial quality o f water in 

affected and non-affected households is presented in chapter 7 of this thesis.

4.1 Introduction

Whereas the recent World Health Organization (WHO) and United Nations 

Children’s Fund (UNICEF) water and sanitation report reveals some good progress 

especially for water supply, as o f 2010, there were still 780 million people without access 

to improved drinJking water sources and 2.5 billion lack improved sanitation especially in 

rural sub-Saharan Africa and Oceania (WHO/UNICEF, 2012). On the one hand, the slow 

progress in achieving the target for safe water coverage has been attributed to mainly the 

lack o f operation and maintenance mechanisms o f improved water sources. On the other 

hand, the slow progress in achieving targets for improved sanitation coverage has been 

attributed to lack of prioritization in development plans. Sanitation is usually taken as a 

household responsibility and it gets less attention from governments and development 

partners. The impact of lack o f access to improved water and sanitation is worrying.
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Inadequate WASH accounts greatly for diarrhoeal diseases. In 2003, annual total 

mortality from diarrhoeal diseases was estimated to be 2.5 million (Kosek et al., 2003). It 

is important to reahse that most o f  the diarhoeal episodes especially in developing 

countries are closely linked to the water and sanitation status. Approximately 88% of 

diarrhoeal diseases are attributed to unsafe water supply and inadequate sanitation and 

hygiene (WHO, 2004).

The tenth target o f  the seventh MDG aims at halving the proportion o f  people 

suffering without access to safe drinking water and basic sanitation by 2015. However, 

there is evidence that achieving this target (especially the sanitation target) will not be 

possible for sub-Saharan Africa (Isunju et al., 2011; WHO/UNICEF, 2012). Alot o f 

research has been done to address water and sanitation challenges in rural and urban areas 

o f developing countries but water and sanitation studies among vulnerable groups o f 

people including the elderly, disabled and people living with the Human 

Immunodeficiency Virus (HIV) infection and Acquired Immune Deficiency Syndrome 

(AIDS) is still limited. According to Jones and Reed (2005), millions o f  disabled people, 

a growing number o f  elderly people, and other groups o f  people with special needs, 

including people living with HIV/AIDS (PLWHA) suffer without access to improved 

water and sanitation in developing countries. Efforts to increase access to meet the tenth 

target o f MDG 7 require a multifaceted approach. Such an approach among the many 

aspects should address the underexplored aspects o f vulnerability and WASH. In terms o f 

HIV/AIDS and WASH, existing research reveals limited understanding o f WASH access, 

practices and perceptions in households with PLWHA (affected households) as compared 

to those without PLW HA (non-affected households). It is also not clear whether having a
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person living with HIV/AIDS in a household affects presence and use of WASH facilities 

(such as latrines, improved water sources and tippy taps) and services (such as vendor 

water supply). Previous WASH studies amongst HIV affected households have 

continuously recommended the need to study non-affected households (WSP, 2007) and 

comparing affected and non-affected households in HIV/AIDS impact studies has been 

strongly recommended (Booysen and Amtz, 2003).

In this chapter, 1 sought to understand the differences in access to, use of, and 

perceptions towards WASH with a comparison between affected and non-affected 

households. Additionally, I explored the impact of household HIV affectedness on 

presence and use of WASH facilities and services. Some research has been done on 

WASH perceptions in the general population (Banda et al., 2007; Cairncross and 

Valdmanis, 2004; Jenkins and Scott, 2007; Whittington et a l, 1993) but little is known 

about WASH perceptions among affected and non-affected households. This research is 

therefore crucial and in line with the recommendation o f Anderson et al. (2007) and Van 

Vliet et al. (2011) who argue that understanding social issues (including user behaviours 

and perceptions) on water and sanitation is critical for pohcy makers.

4.2 Methodology

Study design, participants and sampling procedure

This was a cross-sectional study where respondents were household heads or their 

spouses or any other household member who played a significant role in household
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decision-making, as well as supplying the bulk of the money and other household 

necessities. Using the formula for comparative studies by Altman (1991) based on a 

power of 80%, Po of 0.6 and 5% level o f significance, a sample o f 456 respondents was 

got. However, the data collection exercise yielded 450 respondents with 222 from 

affected households and 228 from non-affected households.

Two different sampling procedures were used. For non-affected households, a 

multi-stage cluster sampling technique was used with a sub-county as the primary 

sampling unit. A list o f all sub-counties and town councils was drawn and two sub

counties were then randomly selected from each o f the districts while the 2 town councils 

(Mpigi and Kanoni) were purposively selected. Twelve parishes or wards were randomly 

selected from selected sub-counties and town councils (two parishes per sub-county) and 

finally twenty four villages/zones were considered (two villages or zones per parish or 

ward). In each village, a central location was identified, and using a randomly selected 

interval o f 6, households were selected. After throwing a pen in the air, the direction of 

the tip was taken as the starting direction. Prominent features such as a school, church, 

mosque, market, social centre etc where used as the starting point and the first household 

after the prominent feature was selected and there after every 6* household was selected 

for interviews. To decrease chances o f misclassification, households with members 

receiving tuberculosis or pneumonia treatment for at least one month were excluded.

For affected households, PLWHA residing in study districts were recruited from 

HIV/AIDS treatment health centres between July 2011 and January 2012. The research 

team visited the health centres on the days when HIV/AIDS treatment was done. 

Permission to meet all adult (above 18 years) PLWHA available was sought from the
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health facility managers. The nature o f the study was explained to all PLWHA available 

and only those (PLWHA) that provided written informed consent were interviewed and 

where necessary followed up in their households. Those that were followed up provided 

household drinking water samples for microbiological analysis as part o f sub-study IV.

Data collection, management and analysis

Data for access to water sources was collected based on the reported distances of 

water sources from respondents’ households as well as the reported water collection 

journey time as was recommended by WHO/UNICEF (2004) and Cairncross and 

Valdmanis (2004). Access to water was further disintegrated in the different levels of 

service (public or community sources and private/house connections). Access to 

sanitation was assessed in terms o f presence and type o f sanitation facility as well as 

presence and type o f hand washing facility (see annex 1 for the Household survey 

Instrument).

The WASH perceptions data was collected along two lines. Sanitation perceptions 

data was based on some o f the major themes that were suggested by Jenkins (1999) as 

well as Jenkins and Scott (2007). These included cleanliness; privacy; safety; good 

health; comfort and convenience and assessment o f the most valued attributes was done. 

Water perceptions data was based on the studies o f Thompson et al. (2011) as well as 

Cairncross and Kinnear (1992). These included perceptions on energy and time 

requirements for collecting water as well as perceptions on water costs and vendor
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supply. Buying water from water vendors is a growing practice in many developing 

countries and the determinants o f  the practice have been recommended for research 

After collection, data were entered in Epidata version 3.0 software and exported to SPSS 

version 17 and STATA version 10 for analysis. Data were analysed using both 

descriptive and inferential statistics. For the descriptive statistics, frequencies and cross 

tabulations were generated and odds ratios as well as chi-squares were used to derive 

associations.

For the inferential statistics, bivariate and multivariate analyses were computed. 

Bivariate analysis was done to identify significant variables for consideration in 

multivariable analysis. Multivariable analysis using logistic regression was used to 

explore the relationship between water related perceptions and being customers o f  water 

vendors. Odds rations (OR) and adjusted odds ratios (AOR) derived from the fmal 

multivariable model were generated. All significant factors at bivariate analysis as well as 

factors theoretically associated with buying water from vendors were included in the 

multivariable analysis. The dependent variable was the probability that a respondent 

would buy water from water vendors. The independent variables included perceptions 

such as: fetching water takes a lot o f time; fetching water takes a lot o f  energy; primary 

water source is far from home; regular washing o f hands with water and soap is good 

practice and existing water source is improved.
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4.3 Results

Socio-demographic characteristics o f  respondents

The majority o f the respondents were females and the mean age o f  the 

respondents was 36.7 (12.6 = SD) years. Results also indicate that the highest level o f 

education attained by majority o f the respondents, 51.3% (231/450) was primary o f 

which, 53.7% (124/231) were from HIV affected households (Table 4.1).
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Table 4.1: Respondents’ characteristics
C haracteristics A ffected households 

No. (% of 222)
N on-affected households 

No. (% o f 228)
C hi-square (P- 

value)
District
Gomba 113 (50.9) 114(50.0)
Mpigi 109 (49.1) 114(50.0) 0.04(0.85)
Sex
Male 54 (24.3) 52 (22.8)
Female 168 (75.7) 176 (77.2) 0.14(0.71)
Age
1 8 -2 7 39(17.6) 80 (35.1)
2 8 - 3 7 81 (36.5) 60 (26.3)
3 8 - 4 7 68 (30.6) 33(14.5)
48 and above 34(15.3) 55 (24.1) 34.26 (<0.001)
Education
None 37 (16.7) 26(11.4)
Primary 124 (55.9) 107 (46.9)
Secondary 51 (23.0) 66 (28.9)
Tertiary 10(4.5) 29 (12.7) 14.27 (<0.01)
Occupation
Peasant 155 (69.8) 116(50.9)
Professional 15 (6.8) 19(8.3)
Business 28 (12.6) 62 (27.2)
Others 24(10.8) 31 (13.6) 19.74 (<0.01)
Religion
Catholic 100 (45.0) 101 (44.3)
Muslim 75 (33.8) 95 (41.7)
Anglican 37 (16,7) 21 (9,2)
Others 10(4.5) 11 (4,8) 6.47 (0.08)
M arital Status
Never married 39(17.6) 16(7,0)
Married 103 (46.4) 160 (70.2)
Di vorced/Wi dowed 80 (36.0) 52 (22.8) 27.84 (<0.001)
Household head
Yes 133 (59.9) 104 (45.6)
No 89 (40.1) 124(54.4) 9.22 (<0.01)
Income
>100,000 shs (USD 40) 26(11.7) 86 (37.7) 40.70 (<0.001)
<100,000 shs (USD 40) 196 (88.3) 142 (62.3)
Children below 5 years
> 3 Children 83 (37.4) 87 (38.2) 0.03 (0.87)
< 3 Children 139 (62.6) 141 (61.8)

All 222 (49.3) 228 (50.7)
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Access to WASH and related practices

Using the WHO/UNICEF (2010) classification o f water sources, we reaUsed that 

the majority o f the respondents (69.4% of the affected households and 83.3% of the non- 

affected households) were using improved water sources (especially boreholes) as their 

primary water sources (Table 4.2). Boreholes served as the primary water sources for 

31.6% (142/450) o f households while public taps (piped water) served only 18.2 % 

(82/450) of the households. However, some (30.6% of the affected households and 16.7% 

of the non-affected households) were using unimproved water sources such as: 

unprotected springs; un-protected dug wells and surface water (lakes, streams, ponds and 

dams). Regarding water practices, results indicate that HIV affected households (OR = 

4.42, 95% Cl: 2.79 -  6.69) were 4 times more likely to have ever used a chemical water 

disinfectant locally known as “water guard” as compared to non-affected households. 

Additionally, affected households (OR = 0.44, 95% Cl: 0.29 -  0.68) were less likely to 

have unhygienic containers for storing drinking water and twice as likely to boil drinking 

water (Table 4.2).

There were no significant differences in presence of latrines for affected and non-affected 

households. Out o f the 404 households (see Table 4.2) that had a latrine, 88.4% (357/404) 

had pit latrines, and 9.9% (40/404) had ventilated improved pit latrines while 1.7% 

(7/404) had flush toilets connected to septic systems (Figure 4.1). As can be seen in 

figure 4.1 (c), respondents from households without own latrine facilities resorted to 

using neighbours’ latrines and open defecation.
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Table 4.2: Household W ASH facilities and practices
Practices Affected households 

No. (% o f 222)
Non-affected households 

No. (% of 228)
OR^ 95%  Cl

Un-hygienically stores 
drinking water
Yes
No
Ever used water guard
Yes
No

42(18.9)
180(81.1)

93 (41.9) 
129(58.1)

79(34.6)
149(65.4)

32 (14.0) 
196 (86.0)

0.44

4.42

0 .2 9 -0 .6 8 * ”

2 .7 9 -6 .9 9*

Uses water from 
im proved source
Yes
No

154(69.4) 
68 (30.6)

190 (83.3) 
38(16.7)

0.45 0 .2 9 -0 .7 1 * *

W ater source ownership
Private
Public

48 (21.6) 
174 (78.4)

40(17.5) 
188 (82.5)

1.30 0.81 -2 .07

Time for water collection 
round trip
> 30 minutes 
< 30 minutes

124 (55.9) 
98 (44.1)

125 (54.8) 
103 (45.2)

1.04 0 .7 2 -1 .5 1

Distance to water source
< 2 kilometres 
> 2 kilometres

191 (86.0) 
31 (14.0)

205 (89.9) 
23 (10.1)

0.69 0 . 3 9 -  1.23

Presence of latrine
Yes
No

195 (87.8) 
27 (12.2)

209 (91.7) 
19(8.3)

0.66 0 .3 5 -  1.22

Boils drinking water
Yes
No

186 (83.8) 
36(16.2)

154 (67.5) 
74 (32.5)

2.48 1.58 -3.90***

W ater quantity used per 
day (20-litre jerricans)
> 5 jerricans 
< 5 jerricans

29(13.1) 
193 (86.9)

33 (14.5) 
195 (85.5)

0.89 0 .5 2 -1 .5 2

*Signiticant at p < 0.05. " p  < 0.01, ' " p  < 0.001. 
t  Odds ratios computed with practices as outcome variables.
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Figure 4.1: (a) Latrine presence (b) Latrine options used in households and (c) 
options for households without own latrines.

10 .20%

■  Latrine 
facility 

p r e s e n t

■  No la t r in e  
facility

89.80%

88.40%

9.90%
1.70%

Pit l a t r in e s  VIP la t r in e s  Flush to i l e t s

(a) Latrine presence b) Latrines used in 89.8 % (404/450) o f households

■ O p e n  
d e f e c a t io n23.80%

■  S h a r e d  l a t r in e s  
w i th
n e ig h b o u r s

76.20%

(c) Options for 10.2% (46/450) of households without own latrine.

WASH perceptions

W ater and sanitation perceptions have been noted to be critical in explaining use 

o f  facilities. Using a procedure earlier presented, the WASH perceptions and how they 

varied in affected and non-affected households are presented in this chapter. As can be 

seen in table 4.3, a com parison between affected and non-affected households revealed 

that there were no significant differences for a num ber o f  w ater and sanitation related 

perceptions. However, respondents from affected households (OR = 1.62; 95%  Cl: 1 .11 -
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2.36) were 1.62 times more likely to  have the perception that sanitation costs were high 

and twice more likely to have the perception that having a sanitary facility in the 

household m akes m em bers feel “m odern  and royal” (O R  = 2.25; 95%  Cl: 1.11 -  4.58). 

Additionally, respondents  from  affected households were 1.95 tim es more likely to be 

happy about sharing sanitary facilities (OR = 1.95; 95%  Cl: 1.33 -  2.85).

The factors that influence buying water from vendors as well as those associated 

with presence o f  latrines at household level were explored as  can be seen in tables 4.4 

and 4.5 respectively. Bivariate analysis in table 4 .4 revealed that the perception that 

fetching water takes a lot o f  time (OR =  2.44; 95%  Cl: 1.65 -  3 .61) and requires a lot o f  

energy (OR = 1.83; 9 5 %  Cl: 1.26 -  2 .67) were strongly associated  with buying w ater  

from w ater  vendors. At multivariable analysis, the perception that fetching water takes lot 

o f  time (A O R  = 2.55; 95%  Cl: 1.49 -  4 .37) and H lV /A lD S  affectedness (A O R  = 0.50; 

95%  Cl: 0 . 3 4 -  0.73) were  significant predicators o f  buying w ater  from vendors.
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Table 4.3: Water & sanitation perceptions in affected and non-affected households
Practices A ffected households 

N o .(%  of 222)
N on-affected households 

N o .(%  o f 228)
o r " 9 5 %  C l

H aving  a san ita tio n  facility  b rin g s  p res tig e
Yes 208(93.7) 211(92 .5 ) 1.20 0,58 2.49
No 14(6.3) 17(7.5)
A sa n ita tio n  facility  is m ore co m fo rtab le  co m p ared  to the  bush
Yes 220(99.1) 226(99 .1 ) 0.97 0 ,1 4 -6 .9 7
No 2 (0 .9 ) 2 (0 .9 )
W A SH  costs a re  high
Yes 140(63.1) 117(48.7) 1,62 1.11 -  2,36*
No 82(36.9) 111(51.3)
H aving  a san ita tio n  facility  reduces flies
Yes 211 (95.0) 2 23(97 .8 ) 0.43 0 ,1 5 -  1.26
No 11(5.0) 5 (2 .2 )
H aving  a san ita tio n  facility  reduces sm ells
Yes 219(98.6) 2 23(97 .8 ) 1.64 0 ,3 9 -6 .9 3
No 3 (1 .4 ) 5 (2 .2 )
H aving  a san ita tio n  facility  helps to h ide  o n e 's  faeces from  enem ies
Yes 201 (90.5) 200(87.7) 1.34 0,74 2,44
No 2 1(9 .5 ) 28(12 .3)
H aving  a san ita tio n  facility  c re a te s  privacy
Yes 219(98.6) 223(97.8) 1.64 0 ,3 9 -6 .9 3
No 3 (1 .4 ) 5 (2 .2 )
H aving  a san ita tio n  facility  p ro tec ts  a g a in st d ia rrh o ea
Yes 207(93.2) 215(94.3) 1.48 0,52 4.23
No 15(6.8) 13(5.7)
H aving  a san ita tio n  facility  m ak es one feel ^ 'm odern and  roval"
Yes 210(94.6) 202(88.6) 2.25 l . t l  4,58*
No 12(5.4) 26(11 .4 )
Existing  sa n ita ry  facility  can  be easily  used by th e  ch ro n ica lly  sick
Yes ’ 163(73.4) 183 (80.3) 0.68 0 ,4 4 -  1.06
No 5 9(26.6) 45(19 .7)
H ap p y  ab o u t sh a rin g  sa n ita ry  facility
Yes 145(65.3) 112(49.1) 1.95 1,33 -  2.85**
No 7 7(34.7) 116(50.9)
F etch in g  w a te r  tak es  a lot o f  tim e
Yes 85 (38.3) 82(36 .0) 1.10 0 ,7 5 -  1.62
No 137(61.7) 146(64.0)
F etch in g  w a te r  tak es  a lot o f  energy
Yes 100(45.0) 112(49.1) 0.85 0,59 - 1.23
No 122(55.0) 116(50.9)
G ood p rac tice  to reg u la rly  wash h an d s  with w a te r  <& soap
Yes 185(84.5) 210(92.5) 0.44 0,24 -0,81**
No

----TTl------------------------------------------------

34(15 .5) 17(7.5)

*Signiflcant at p < 0.05, ” p < 0 .01, "p < 0.001.
t  Odds ratios computed with practices as outcom e variables.
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Table 4.4: Factors associated with buying water from vendors
Factors Buys water from  

vendors
Unadjusted Adjusted

Yes No OR (95%  C l) OR (95%  C l)
District
Gomba (Rural) 134 93 2.25 (1.54-3 .28)*** 1.92 (1 .25-2 .95)*
Mpigi (Peri-Urban) 87 136 1 1
Monthly incom e above 100,000 shillings^
Yes 61 160 1.33 (0 .87 -2 .04 ) 1.15 (0 .6 9 -  1.92)
No 51 178 1 1
Education
None 28 35 1 1
Primary 104 127 0.71 (0 .4 9 -  1.03) 1.48 (0 .7 9 -2 .7 9 )
Secondary 67 50 1.56 (1 .02-2 .38)* 2 .3 6 (1 .1 4 -4 .8 9 )*
Tertiary 17 22 1.38 (0.71 -2 .6 7 ) 2.17 (0 .8 5 -5 .5 7 )
Age
1 8 -2 7 65 54 1 1
2 8 - 3 7 68 73 0.95 (0 .6 4 -  1.41) 1.02 (0 .6 0 -  1.73)
3 8 -4 7 40 61 0.61 (0 .39-0 .96)* 0.72 (0 .4 0 -  1.32)
48 and above 48 41 1.27 (0 .8 0 -2 .0 3 ) 1 .17 (0 .62 -2 .19 )
Fetching water takes a lot o f time
Yes 105 62 2.44 (1 .65-3.61)*** 2.15 (1 .21-3 .82)**
No 116 167 1 1
Fetching water takes a lot o f energy
Yes 121 100 1.83 (1 .26-2 .67)** 0.99 (0 .5 9 -  1.67)
No 91 138 1 1
W ater costs are high
Yes 124 133 0.92 (0 .6 4 -  1.34)
No 97 96 1
Primary water source is far from home
No 218 219 1
Yes 3 10 3.32 (0 .9 0 -  12.22)
Good practice to wash hands regularly  
with water and soap
Yes 191 204 0.78 (0 .4 4 -  1.37)
No 30 25 1
Has improved w ater source
Yes 170 174 1.05 (0 .6 8 -  1.63)
No 51 55 1
HIV affected household
Yes 91 131 0.52 (0 .36-0 .76)** 0.58 (0 .38-0 .88)*
No 130 98 1 1

Fitness of model
% of observations correctly classified 
Pearson’s Goodness o f fit test p-value

60.67%
0.16

*Significant at p < 0.05, "p  < 0.01, " ’p < 0.001.
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Sanitation perceptions were also assessed and the relation between presence o f  latrines and 

sanitation perceptions was explored. At bivariate, those with a perception that having a sanitation 

facility reduces transmission o f  diarrheal diseases were more likely to have latrines in their 

households. However, at multivariable analysis, none o f the perceptions was significant in 

explaining presence o f  latrine at household level (Table 4.5).
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Table 4.5: Factors associated with household presence o f latrines
Factors Latrine is present Unadjusted Adjusted

Yes No O R  (95%  C l) O R  (95%  C l)
D istrict
Gomba (Rural) 200 27 0.69 (0 .3 7 -  1.28)
Mpigi (Peri-Urban) 204 19 1
Age
1 8 - 2 7 107 12 1
2 8 - 3 7 125 16 0.84 (0 .4 4 -  1.60)
3 8 -4 7 95 6 2.05 (0 .8 4 -4 .9 8 )
48 and above 77 12 0.67 (0 .3 3 -  1.35)
M ontiily incom e above 100,000 shillings^
Yes 106 6 2 .3 7 (0 .9 8 -5 .7 6 ) 1
No 298 40 1 1 .80 (0 .6 9 -4 .7 1 )
Education
None 52 11 1 1
Primary 203 28 0.65 (0 .3 5 -  1.21) 1 .70 (0 .7 6 -3 .8 1 )
Secondary 111 6 2.53 (1 .04 -6 .12 )* 4.73 (1.51 -  14.79***
Tertiary 38 1 4.67 (0.63 -  34.90) 5.42 (0 .6 0 -4 9 .0 3 )
House ow nership
Yes 282 28 1.49 (0 .7 9 -2 .7 9 ) 2 .3 9 (1 .1 9 -4 .8 1 )*
No 122 18 1 1
Perception that having a latrine brings 
prestige
Yes 378 41 1.77 (0 .6 5 -4 .8 9 )
No 26 5 1
Perception that latrine costs are high
Yes 226 31 0.61 (0 .3 2 -1 ,1 7 )
No 178 15 1
Perception that a latrine reduces flies
Yes 392 42 3.11 (0 .9 6 -  10.08)* 1.05 (0 .2 2 -5 .1 0 )
No 12 4 1 1
Perception that a latrine helps to hide one’s 
faeces from enem ies
Yes 363 38 1.86 (0.81 -4 .2 7 )
No 41 8 1
Perception that a latrine reduces 
transm ission o f diarrheal diseases
Yes 383 39 3 .2 7 (1 .3 1 -8 .1 9 )* 2 .8 8 (0 .8 5 -9 .7 8 )
No 21 7 1
HIV affected household
Yes 195 27 0.66 (0 .3 5 -  1.22) 0.75 (0 .3 9 -  1.46)
No 209 19 1

Fitness o f model
% of observations correctly classified 
Pearson’s Goodness of fit test p-value

90.00%
0.51

*Significant at p < 0.05, *’p < 0.01, ” 'p  < 0.001.
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4.4 Discussion

Our results reveal that some good hygiene and water practices were more likely to prevail 

in affected households as compared to non-affected households. In terms of access to improved 

water and sanitation, for the majority o f the parameters, there were no significant differences 

between affected and non-affected households. However, affected households were: more likely 

to use water from unimproved sources; more likely to boil drinking water; more likely to 

mention having hygienic drinking water storage and more likely to have ever used water guard. 

Results for perceptions revealed that respondents from affected households were more likely to 

have the perceptions that: WASH costs are high; sanitary facilities help household members to 

feel modem and royal; sharing sanitary facilities with other people is fine. They were no 

significant differences in the perceptions related to the public health importance o f sanitation. 

There was a significant relationship between the perception that fetching water takes a lot o f time 

and buying water from vendors.

Although some households reported using improved water sources, a good number were 

depending on unimproved water sources and this fmding corresponds to previous studies (Lule et 

a l, 2005; Mugambe et al., 2013) in Uganda. A good number o f households had water sources in 

far distances with the round trip for water collection taking more than 30 minutes as 

recommended by WHO/UNICEF (WHO/UNICEF, 2004). This finding is in line with our 

quahtative findings where long distances and queues at water sources were mentioned as critical 

barriers (Mugambe et al., 2013). Affected households were found to be twice more likely to use 

unimproved water sources and this could be attributed to the fact that a good number of
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improved water sources were far and required a lot o f  time and energy to have water collected 

(Mugambe et a l ,  2013). It appears that under such circumstances, they resort to unimproved 

water sources that are near and hence requiring less time and energy. However, it was found that 

affected households were less likely to have unhygienic drinking water storage which can be 

attributed to two main reasons. First, during the hygiene improvement project (HIP), PLWHA 

and their households received free narrow mouthed containers for drinking water storage and the 

narrow mouthed containers are considered to be more hygienic because they minimise 

contamination from the environment and water drawers. Second, during the HIP, the PLWHA 

and their households received intensive health education on especially water issues including 

hygienic storage o f drinking water and they continue to receive health education whenever they 

visit health facilities to receive care and treatment.

For the most o f the water perceptions, they were no significant differences between 

affected and non-affected households. However, affected households were more likely to have 

the perception that water costs are high. Considering the context o f  our study setting (rural), this 

in line with previous studies could be attributed to financial constraints in affected households 

especially in rural settings (Garbus and Marseille, 2003; Karuhanga, 2008; Mugambe et al., 

2013; Obi et al., 2006; Wegelin-Schuringa and Kamminga, 2006). In both affected and non

affected households, there was a perception that fetching water takes a lot o f  time. Interestingly, 

those with a perception that fetching water takes a lot o f  time were found to be more likely to 

buy water from vendors. This is in line with Cairncross and Valdmanis (2004) as well as well as 

the health belief model, which shows that perceptions influence behaviour (Becker and 

Rosenstock, 1987; Rosenstock, 1974).
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Findings in this thesis indicate that, HIV affected households were 4 times more 

likely to have ever used a chemical water disinfectant (locally known as water guard), less likely 

to have unhygienic containers for storing drinking water and twice more likely to boil drinking 

water, which is in line with previous studies (Lule et al., 2005; Mugambe et al., 2013). This can 

be explained by the fact that the hygiene improvement project (HIP) involved free provision o f  

the water disinfectant (water guard) in affected households. Additionally, it can be attributed to 

the regular hygiene-related health education messages that PLW HA receive whenever they visit 

health facilities to receive treatment, care and support. In line with the health belief model, cues 

to action such as health education messages influence behaviour and practices. It would appear 

that as a result o f  the promotion o f  health education interventions in health facilities where ART 

is provided, water quality practices have significantly improved in HIV/AIDS affected 

households.

Results in this thesis also reveal that some households did not have sanitary facilities and 

even in some households where they existed, the quality was poor. This could be attributed to the 

fact that the improved water and sanitation coverage in many rural areas o f  Uganda is still very 

low (MWE, 2011). A similar study in rural South Africa revealed that PLWHA lacked access to 

improved water and sanitation due to physical and social barriers (Obi et al., 2006). At bivariate 

analysis, presence o f  latrines at household level was significantly associated with the perception 

that sanitary facilities help to reduce transmission o f  diarrhoeal diseases. Results in this thesis 

also reveal that they were some household respondents without knowledge o f the public health 

benefits o f  sanitation and the social benefits o f  sanitation were mentioned by a good number o f 

household respondents in line with Caimcross and Valdmanis (2004) as well as Jenkins and
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Scott (2007). Compared to those from non-affected households, respondents from affected 

households were more like to have the perception that sharing sanitary facilities with other 

household members (HIV positive or negative) was fine. This finding reveals that for some 

respondents from non-affected households, social prejudices and discomfort o f sharing facilities 

were prevalent and this is in line with Mugambe et.al (2013).

4.5 Conclusions

This sub-study explored access to and perceptions towards WASH among affected and 

non-affected households. Access to water and sanitation is still a challenge. A number o f  

households (both affected and non-affected) were using water from unimproved water sources 

collected from far distances where the round collection time is beyond the WHO/UNICEF 

recommendation. There are households that do not have sanitary accommodation facilities and 

share facilities with neighbours. The public health benefits o f  sanitation were still unknown to 

some respondents especially among affected households. Surprisingly, the status o f some water 

practices such as boiling drinking water and hygienically storing drinking water was found to be 

better in HIV/AIDS affected households when compared to non-affected households. Some 

respondents had the perception that fetching water takes a lot o f time and this perception was 

found to be significantly associated with the practice o f  buying water from vendors. Presence o f  

a person living with HlV/AIDS in a household was also significantly associated with buying 

water from vendors.
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It is therefore recommended that there be concerted efforts by the ministry o f Health in 

Uganda to improve the water and sanitation coverage. Due to lack o f understanding for the 

sanitation benefits (public health and social benefits) among some respondents, the Ministry o f 

Health and other sanitation stakeholders must health educate the communities in Gomba and 

Mpigi on the public health and social benefits o f sanitation. The Ministry o f  Health through the 

existing water user committees needs to provide technical support to communities to protect and 

improve the status o f the existing unimproved water sources.

The Ministry of Health also needs to develop appropriate financing mechanisms for 

household sanitation though further research is required in this area.
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CHAPTER 5: BARRIERS TO WASH ACCESS AMONG PLWHA (SUB -STUDY H)

Chapter five is based on the qualitative research approach which was used to explore the 

barriers that PLWHA face in accessing WASH. It starts with an introduction followed by the 

methodology, results and discussion. The methodology as presented in section 5.2 of this thesis 

was based on focus group discussions and key informant interviews.

5.1 Introduction

In rural and urban areas o f low-income countries, millions of the most vulnerable people 

lack access to improved water, sanitation and hygiene (WASH) services. These include over 500 

million disabled people, a growing number of the elderly as well as people living with HIV and 

AIDS (PLWHA) (Jones and Reed, 2005).

Data on WASH services in many developing countries including Uganda is lacking with 

regard to the efforts that vulnerable individuals and their households have to make in accessing 

these critical services. In rural areas, it is often believed that communities have their own 

mechanisms o f identifying and taking care o f vulnerable people. However, the effectiveness of 

such mechanisms in practice, and whether they include PLWHA, is not well understood 

(Nkongo and Chonya, 2009).

In a bid to recognize these challenges, specific efforts have been taken to identify and 

understand the constraints faced by PLWHA in order to cater for their needs. Manuals have been 

published for promoting WASH facilities that are appropriately designed to allow easy access 

and use by the physically challenged (Jones and Reed, 2005). A study commissioned by
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WaterAid to investigate how PLWHA are accessing water, found that this group requires greater 

amounts o f water than the general population but has poorer access due to a number of barriers 

(WaterAid, 2002). Additionally, some efforts have also been made to understand the WASH 

related needs and challenges facing PLHWA but with little inclination to qualitative 

methodologies (Glasmacher et al., 2003; Grant et al., 1997; Katabira, 1999; Lule et al., 2005; 

Mermin et al., 2005; Ngenya and Kgathi, 2006; WSP, 2007). Because o f the clinical nature of 

the condition and the socio-cultural attitudes, there are strong reasons to beheve that PLWHA 

face additional challenges in accessing WASH services and may require targeted measures to 

promote adequate access even in areas where these services are available. Using qualitative 

methods, this research sought to fill this gap, by exploring the WASH needs o f PLWHA and the 

challenges they experience in accessing WASH.

5.2 M ethodology

Design and participants

Through the use of Focus Group Discussions (FGDs) with PLWHA and interviews with 

Key Informants (KIs) I sought to understand how the environment around PLWHA shapes 

acceptability, use and sustainability o f WASH interventions.

FGDs were conducted in both Mpigi and Gomba districts and participants were from 

rural and urban settings though majority were predominantly rural. A total o f 6 FGDs with 49 

participants were held with PLWHA (3 for men, 3 for females). The reason for conducting 6
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FGDs was because we had reached data saturation by the end o f  the 6th one. According to 

Sandelowski (2008) as well as Saumure and Given (2008) data saturation manifests when 

information occurs so repeatedly that the researcher can anticipate it and whereby the collection 

o f more data appears to have no additional interpretive worth.

Each o f  the FGDs comprised o f  6 -  10 participants and was conducted for a time period 

between 30 -  45 minutes o f  active topical discussions plus 25 -  35 minutes o f introductions and 

conclusions. A m oderator and a note taker facilitated the FGDs which were tape recorded with 

consent from participants. All the FGD participants were recruited from health facilities (Maddu 

Health centre IV in Gomba district and Mpigi Health centre IV in Mpigi district) where they 

received antiretroviral therapy (ART), care and support. After getting permission from the health 

facility in-charges, eligible FGD participants received an explanation o f  the study; consent was 

sought and those who consented were recruited. Selection o f PLW HA to participate in the FGDs 

was limited to those who were not critically sick (i.e who were “strong") since they were able to 

engage in the process and provide more detailed responses that reflect the actual WASH 

practices and challenges. FGDs were conducted using a guide which consisted o f  open ended 

questions related to broad subject areas including: types o f  water and sanitation facilities used; 

costs o f  water and sanitation services; operation and maintenance o f  water and sanitation 

facilities; knowledge about water and sanitation services as well as water and sanitation access 

challenges. The questions in the FGD guide were developed based on the study objectives with 

guidance from previous WASH studies (see annex 2 for the Focus Group discussion guide).

The KIs who participated in the study were purposively selected from stakeholder 

organizations as well as the study districts. A total o f  12 K Is' interviews were conducted (6 in
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each district) in Enghsh at the K Is’ places o f  work or any other place where they felt 

comfortable. The KIs that participated were selected based on: the position they held (either in 

government, NGO, Consultant company, village/community); level o f influence and 

involvement in relevant activities related to the study; expert knowledge and experience; 

willingness to share experiences as well as availability during the time o f  the study. They 

included: 2 District water officers (one for Mpigi and one for Gomba); 2 District Environmental 

Health Officers (one for Gomba and one for Mpigi); 2 Environmental Health Officers (one for 

Mpigi Town Council and one for Kanoni Town Council); 2 medical officers (one from Maddu 

Health Centre IV and one from Mpigi Health Centre IV); 2 HIV/AIDS care givers working with 

Uganda Cares and 2 HIV/AIDS care givers working with Health facilities (one from Maddu 

Health Centre IV and one from Mpigi Health Centre IV). These K Is’ interviews were guided by 

an interview guide and interviews were conducted until i achieved saturation. The KIs' interview 

guide consisted o f open ended questions related to broad subject areas including; types o f  water 

and sanitation facilities used; costs o f water and sanitation services; operation and maintenance 

o f water and sanitation facilities as well as challenges related to water and sanitation access. The 

questions in the K Is’ interview guide were developed based on the study objectives with 

guidance from previous WASH studies (see annex 3 for the Key Informants’ interview guide).

Data management and analysis

I used the latent content analysis (summative content analysis) method for data analysis 

(Graneheim and Lundman, 2004; Hsieh and Shannon, 2005), which has been noted to be an 

unobtrusive and nonreactive way to study the phenomenon o f  interest (Babbie, 1992). Content
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analysis is a qualitative research method that has come into wide use in health studies in recent 

years (Hsieh and Shannon, 2005). The method has been described by many researchers as 

flexible for analyzing text data (Cavanagh, 1997). Qualitative data from all the KIs was 

transcribed in English while data from all the FGDs were transcribed in Luganda by the note 

taker and cross checked by the moderator. To ensure accuracy, two independent Luganda 

speakers translated the FGDs’ data from Luganda into Enghsh. Through listening to recorded 

materials meanings, explanations and relationships between concepts were estabhshed. 

Transcripts and notes were read several times and later meaningful units were coded, reduced 

and categorized into themes as can be seen in Table 5.1.

66



5.3 Results

Accessing WASH services is still a great challenge to many PLW HA in many developing 

countries including Uganda. I recognized that financial, social, institutional, knowledge, 

attitudinal and physical barriers still make it difficult for PLW HA to access and use WASH 

services (Table 5.1).

Financial barriers

Money was identified as a barrier to accessing and utilizing WASH services and this was 

mentioned to be as a resuh o f  the financial constraints that affected households face due the 

effects o f  HIV/AIDS. M ajority o f  the PLWHA in villages were peasants (either subsistence 

farmers or labourers) with meagre incomes to cater for the medication requirements as well as 

the household needs including water, sanitation and hygiene (soap). Lack o f  money also made it 

difficult for some PLW HA to attain equipment and materials needed for ensuring water quality 

as well as proper sanitation and adequate hygiene.

A 42 year old woman reported:

/  am sick and living with a big fam ily  that has many orphans. I have to work so hard to  feed, clothe and  

educate them but unfortunately my income is very sm all and my body is weakening. IVe have one borehole 

and several surface w ater sources. However, the borehole is fa r  and drawing a 20 litre jerry-can  o f  water 

at the borehole costs 100 shillings (0.04 USD) while buying a 20 litre jerry-can  from  a vendor costs 1,000 

shillings (0.4 USD). With a big fam ily, buying w ater becomes very expensive and many times we resort to 

the unsafe w ater from  the surface water ponds  — FGD member.
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The key informant interviews also revealed that finances are a great barrier to accessing 

WASH for many households but especially the very poor including the HIV/AIDS affected 

households (households with PLWHA).

One o f  the key informants mentioned that:

Many households f in d  it very expensive to buy water, construct latrines and buy soap. Water prices vary 

from  place but also with season. Water prices tend to increase during the dry season with a 20 litre jerry- 

can from  a vendor costing 1.000 shillings (0.4 USD) — District official (K!).
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Table 5.1: M ajor themes that emerged from the analysis
Codes Themes

- W ater is very expensive as it costs 1000 shillings (0.4 U SD) from the water vendors

- M uch as the w ater sources are far, we fetch the water ourselves because we cannot afford buying water from 

vendors

- The latrine slabs are expensive as each costs 20,000 U ganda shillings (8 USD)

- Soap for hand w ashing is expensive at 2000 shillings (0.8 USD)

- Soap is expensive at 4,000 U ganda shillings (1.6 USD)

- C an’t buy drinking water storage containers

- The containers are very expensive

Financial

barriers

- H and washing facilities are common am ong the elite and educated

- W ater guard is only used by the rich

- W ater guard gives w ater a bad taste

- W ater guard cause irritation o f the mouth and throat

- W hen i use water guard, i cannot drink enough water compared to when i take water without water guard.

A ttitudinal

barriers

- Do not know the im portance o f washing hands after visiting a latrine

- Do not know the charac ta is tics o f quality w ater drinking water

Knowledge

barriers

- 1 am segregated by household members 

- 1 am segregated by com m unity m em bers at the water sources

- M y water and sanitation item s are not used by other people because am labelled as “the sick”

Social

barriers

- Long distances, h illy  terrain and dusty roads

- W e travel for over 10 m iles looking for water

- N ature o f w ater and sanitation facilities

- M y latrine does not m eet the needs o f a critically sick person

- Our latrine has a weak slab m ade out o f m ud

- 1 get water from the lake and the process involves stepping in the water and mud

Physical

barriers

- 1 do not actively participate in water user com m ittees 

- 1 am not involved in m anagem ent o f public sanitary facilities 

- facility m anagem ent com m ittee no longer fiinctional

Institutional

and

sustainability 

o f  facilities

- 1 get water from ponds and we share the ponds with anim als 

- 1 get water from the lake

- 1 get water from ditches when storm runoff collects 

- 1 get water from the dam, the only one on the village

- Our water source is used by children for sw im m ing and also used for w atering anim als

- The only water source that we have on the village is the pond which is also shared by anim als.

L im ited

im proved

water

sources
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Attitudinal barriers

Attitudes were also found to be a great barrier. M any PLW HA had poor attitudes towards 

water treatment using water guard. Many expressed concerns that water guard has a bad taste, 

while others noted that it has a bad smell. Because o f such attitudes, water guard was not used 

even by some PLWHA who had access to it.

A 46 year old man noted that:

/  do not believe that I  can get sick through drinking un-boiled water from the lake. I  have 

been drinking un-boiled water from the lake for some years without getting sick. Even my 

grandparents used un-boiled water from the lake fo r  some years without getting sick — 

FGD member.

Attitudinal barriers were also confirmed by the key informants. One o f the key informants 

noted that:

Some PLWHA are not involved in some WASH activities such as boiling water and 

washing hands because o f their attitudes. Some people believe that lake water does not 

require boiling because it cannot get polluted due to the large volume and mixing effect 

-  Care giver (Kl).
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Knowledge barriers

It was also realized that many PLWHA did not have adequate knowledge on WASH 

issues and hence the poor WASH practices. Some were not boiling drinking water and many 

mentioned that they were not always washing hands at critical times. On ehcitation, we realized 

that some of the respondents did not know the public health importance of hand washing and 

boiling drinking water.

A 28 year old woman noted that:

/  have never heard about water guard and 1 do not know how to use it and how it works 

— FGD member.

Another FGD participant mentioned that:

It would have been cheaper and easy for me to construct a new latrine facility i f  I knew 

how to dig the pit and make a latrine slab — FGD member.

Social barriers

Though not highly reported, some PLWHA were facing social challenges as far as 

accessing water and sanitation is concerned. Social prejudices concerning PLWHA were putting 

some PLWHA in a position where they felt like they were not good enough, inferior and 

isolated. Such feelings, though reported mainly in rural areas, were affecting access to and 

utilization of WASH services.
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From the FGD responses, I realized that various luganda words and statements are used 

in relation to social discrimination including batuyitta abentondo (Ithey label PLW HA as 

demanding), batwekamwana fthey get fed up with our demands), batuyita balugezigezi (they 

label us as stubborn), batubuzza oba bebatulwazza d:hey keep asking us whether they are 

responsible for our sickness). It was clear from the responses that some PLWHA felt that the 

people around them didn’t care enough about them hence the attitude “I 'm  not responsible for 

your sickness so why should I be responsible for helping you” . Additionally, many PLW HA felt 

that at household level, they were being referred to as "‘the sick” and hence received some form 

o f household social discrimination in terms o f  using certain household items.

A 39 year old man noted:

The water quality demands fo r  PLWHA are so high. However, whenever I  demand fo r  

boiled water, some o f  my care givers think I  am over demanding. They keep asking me 

whether they caused my sickness. It is a common behaviour even among my brothers and 

sisters -  FGD member.

Another 37 year old lady living with HIV/AIDS noted that:

After receiving water guard and a narrow mouthed container from  one o f  the health 

facilities, 1 explained to my household members that the items were given to “sick 

people " at the health facility. 1 informed my household members that water guard was 

meant for the purification o f  my drinking water. 1 also requested household members to 

take good care o f  the items. Unfortunately, my explanation and request was
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misunderstood as household members labelled the items as “items fo r  the sick” and this 

was hurtful to me -  FGD member.

Physical barriers

Physical barriers such as long distances, topography o f the area, nature of the roads as 

well as the design o f the facilities were also hindering WASH access among PLWHA. Although 

these problems were also prevalent in the general population, they were more pronounced among 

PLWHA especially among the critically sick. Some PLWHA did not have people taking care of 

them and they had to do most o f the work for themselves including fetching water and 

maintaining sanitation facilities. For such people, the burden o f the physical barriers was greater 

and it worsened by body weakness and lack o f transport measures due to poverty.

One o f the participants, a 31 year old man mentioned;

Water sources are very far. I  walk fo r  a distance o f  12 kilometres to fetch water. The 

roads are dusty, hilly and get filled  with mud during the rainy season. Such roads can be 

tiring to people like me who are living with HIV/AIDS. The nature o f  some sanitation 

facilities also makes it difficult fo r  PLWHA to use -  FGD member.

Institutional and sustainability barriers

The organization o f WASH activities in communities also stood as a barrier for some 

PLWHA. Whereas household sanitation is entirely the responsibility o f the household head or
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one of the household members, the management of pubhc latrines in especially urban and semi 

urban areas was reported to be lacking a consideration for vulnerable groups of people including 

those living with HIV/AIDS.

One o f the participants noted:

The sanitary facilities are well constructed though they may not be convenient fo r  the 

critically sick people. Besides, the procedure o f collecting fees fo r  every use at public 

latrines lacks a pro-poor perspective. There is a fla t rate fo r  every one even when some 

groups o f people including PLWHA may need special consideration as they cannot afford 

to pay fo r  every use. Payments fo r  water at different water sources are also at a fla t rate 

with no consideration fo r  vulnerable groups o f  people — FGD member.

This fmding was also supported by the KI responses. One o f the KIs noted that:

Whereas we recognize the challenges that are faced  with PLWHA, we do not have special 

WASH arrangements to enhance access. This is because i f  provided special services fo r  

PLWHA, then it would seem as i f  we are discriminating among different groups ofpeople 

-  District Official (KI).

Limited improved water sources

I probed for the presence of and access to improved water sources in the communities were 

PLWHA were staying. The majority of the participants noted that there were few improved 

water sources and even where they existed, the long distances were a hurdle. Most of the
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participants were depending on surface water sources such as ponds/wells, lakes and rivers for 

water. Most o f these surface water sources were also being used for watering livestock in this 

nomadic region o f the country. Many participants were not able to get the recommended per 

capita water requirement from improved water sources.

From the key informant interviews, it was clear that the study districts had a limited number of 

improved water sources.

One o f the key informants said that:

There are very fe w  improved water sources in Gomba district and many people get water 

from  surface water sources such as ponds, dams and lakes. M any people collect water 

from  sources that are also used fo r  watering animals  —  District official (KlJ.

5.4 Discussion

In this study, I realized that financial constraints are an enormous barrier to WASH 

access. Economic factors such as household income and service costs have been noted as main 

drivers to accessing and utilizing services (Moe and Rheingans, 2006; Montgomery and 

Elimelech, 2007; Wan and Francisco, 2010). Reported financial constraints are supported by 

fmdings presented later in Table 6.3, where HIV/AIDS affected households with incomes below 

100,000 Uganda shillings (40 USD) per month were more likely to have the lowest willingness 

to pay for water. These fmdings are in line with previous studies that have been done among 

PLWHA in Tanzania and Botswana (Ngenya and Kgathi, 2006; Nkongo and Chonya, 2009). 

This can be explained by the fact that HIV/AIDS affects and worsens the economic situation o f

75



affected households; often leading to increased poverty and inequalities (UNAIDS, 2004). There 

is evidence that HlV/AIDS causes financial constraints not only at the individual level but also 

the household level (Garbus and Marseille, 2003). Such financial constraints make it difficult for 

PLWHA to access services including WASH services. Due to financial constraints, affected 

households find it difficult to buy water, construct and maintain sanitation facilities as well as 

buy soap for hygiene. Based on a South African survey o f AIDS-affected households, Steinberg 

et al. (2002) document that the poor are the most adversely affected by HIV/AIDS and 

households worst hit by the epidemic are also underserved by water and sanitation.

W ater and sanitation attitudes and knowledge were also found to be barriers to accessing 

services. The poor WASH knowledge among some PLWHA may be attributed to the low 

education levels in the area. Perceptions on organisational performance (service delivery) could 

influence access to services. Such perceptions have been described as attitudes that result from 

the comparison o f expectations with actual performance (Cronin and Taylor, 1992). The poor 

attitude towards water guard or safe water system (SWS) as was found out in this study is also in 

line with a previous study in Uganda (Lule et al., 2005). The SWS was part o f a (now 

discontinued) home-based health care package for PLWHA in some parts o f  Uganda. It contains 

sodium hypochlorite and makes water safe to drink but alters the taste and does not reduce 

turbidity. Although use o f  point-of-use disinfection and safe storage o f  water using the SWS was 

found to reduce the diarrheal disease risk for individuals by 31-48%  in the general populations 

(Quick et al., 2002; Quick et al., 1999; Roberts et al., 2001), the acceptability o f such 

disinfectants has been low because they may adversely affect the taste o f  drinking water and may 

not improve its appearance. The low use o f water treatment measures at households’ level has 

been a key challenge, so properties that encourage purchase and use could improve the
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effectiveness of the intervention (Killewo and Smet, 1989; Makutsa et al., 2001; Morris et al., 

1996; Stanton et a l, 1992).

Social prejudices were also found to be a great barrier to accessing WASH services 

among PLWHA. This fmding was also reported in rural communities in a study that was done in 

Tanzania (Nkongo and Chonya, 2009) as well as in Zambia (Wegelin-Schuringa and Kamminga, 

2006). It is clear that HIV/AIDS social prejudices are still prevalent in Uganda and they hinder 

some PLWHA from accessing services including WASH.

Furthermore, study findings indicate that physical barriers such as long distances, terrain 

of the roads as well as poor water and sanitation infrastructure hinder access to and utilization o f 

WASH facilities among PLWHA. This is in line with previous studies done in Tanzania and 

South Africa (Manase et al., 2009; Nkongo and Chonya, 2009; Potgieter et al., 2007). The study 

by Potgieter et al. (2007), in line with the fmdings in this thesis, revealed that many PLWHA had 

latrine construction problems and were using facilities with shallow pits and weak walls. 

Because o f the physical inadequacies, some PLWHA feared to use sanitary facilities. A good 

number o f affected households in my study area, were collecting water from far distances and 

this could be attributed to the fact that rural communities in Uganda have low water coverage 

below 60 percent (MOH/MWE, 2009; MWE, 2011). Such long distances can be a great burden 

especially to the very poor who may not afford quick means o f transport and as such have to 

walk the long distances on the dusty and hilly roads in rural communities. It has also been noted 

that those in the richest wealth quintile in Uganda and neighbouring countries travel shorter 

distances to reach their primary drinking water source as compared to those in the poorest 

quintile (Sgobbi and Muramira, 2003; World bank, 2005). For PLWHA who do not have
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caregivers, walking long distances on dusty hilly roads is a critical challenge especially when 

chronically sick. Such water-related physical hurdles cause PLW HA to resort to using 

unimproved sources o f  drinking water. It has been noted that long distances to social services 

including water and sanitation reduces the likelihood o f utilizing such services and that low 

income individuals who are not proximate to services and service providers face greater 

obstacles to receiving assistance than low income individuals living near service providers 

(Allard, 2004; Allard et al., 2003). Whereas critically sick PLW HA may need WASH facilities 

that they can comfortably use, they do not necessarily need “special” (i.e. separate) facilities as 

such facilities may create segregation and stigma but what is required is to add an HIV/AIDS 

perspective to the ordinary services in terms o f WASH pricing, involvement as well as location 

o f facilities (Jones and Reed, 2005).

In my study, I realized that institutional barriers are also a major hindrance to PLWHA 

accessing WASH. Whereas several WASH documents indicate that many organizations in 

Uganda advocate for pro-poor and pro-HIV/AIDS WASH delivery (MWE, 2008; MWE, 2009; 

MWE, 2011), implementation has been slow and on a limited scale (MWE, 2011). In many 

urban and rural parts o f Uganda, water and sanitation organization and management does not 

actively involve vulnerable groups o f people especially PLW HA and the elderly. Because o f  

such exclusions, the concerns and needs o f PLW HA have not been fully integrated into WASH 

services and hence the access challenges for PLW HA in Uganda. (Wegelin-Schuringa and 

Kamminga, 2006) have argued that the major cause o f  such exclusions and non-participation 

among PLW HA is stigma. It is therefore important to promote WASH improvements with 

inclusive approaches that allow participation o f different groups o f  people including PLWHA.
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Some scholars have proposed that improvements in access to improved water for PLWHA can 

be achieved in at least two ways: increasing access for the whole community and providing some 

form o f water cross-subsidy for HIV affected households. The latter option has been noted to be 

feasible for the very poor households including those affected by HIV/AIDS (Mehta and Knapp, 

2004; Nkongo and Chonya, 2009; Wegelin-Schuringa and Kamminga, 2006). However, such 

interventions have not yet been implemented and this could be attributed to the fact that there is 

no comprehensive understanding o f households’ WTP and the determinants of WTP for WASH 

services among affected and non-affected households. Implementation o f cross-subsidies among 

poor and vulnerable households in developing countries as was recommended by Blanc (2007) is 

an area that needs further research. The cross-subsidies should be designed to benefit the very 

poor and should be managed based on the community based targeting approach which has been 

recommended by the WSP (WSP, 2011). Under the community based approach of implementing 

cross-subsidies, the community itself manages the identification and support o f its vulnerable 

and poor people and this approach has been found to be more flexible, better targeted and less 

costly.

It was also realized that the majority o f PLWHA were living in areas with limited 

numbers of improved water sources. This could be attributed to the fact that the prevalence o f 

improved water sources in many rural areas o f Uganda is still very low (MWE, 2011). This 

finding is in line with a study in a rural community in South Africa (Obi et al., 2006). Whereas 

the limited number of unproved water sources cannot be attributed directly to HIV/AIDS, it is 

important to note first, that many countries in sub-Saharan Africa have low safe water coverage 

especially in rural areas and whereas this affects everyone in such communities, vulnerable
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groups o f  people including PLWHA especially in rural areas are greatly affected. Second, that 

HIV/AIDS affects operation and maintenance o f facilities and this could be contributing to the 

low coverage in some high prevalence areas in Uganda.

5.5 Conclusions

Findings in this study indicate that PLWHA in this rural setting experience a number 

challenges to accessing WASH. Financial, social, institutional, knowledge, attitudinal and 

physical barriers still make it difficult for PLWHA to access and use WASH services in Mpigi 

and Goniba districts.

Because o f the knowledge barriers, there is need to design and implement appropriate 

WASH education and sensitization programs for PLWHA. Such education and sensitization 

programs can be implemented through two approaches. First, through an already existing 

arrangement where PLWHA are sensitized on various issues including taking medication, food 

hygiene, control o f  sexually transmitted diseases, WASH issues and other aspects whenever they 

visit heahh facilities for treatment and care. Although this is already happening, focus on WASH 

issues must be one o f the priority topics to discuss and it needs critical support from 

Environmental Health officers. HIV/AIDS programs need to recruit Environmental Health 

Officers to handle this critical component. Second, through HIV affected households’ visits with 

the objective o f  observing WASH challenges and discussing improvements together with family 

members. The first approach addresses only PLWHA while the second one targets PLWHA as 

well as their household members resulting in knowledge and improvement benefits to all
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household members. Household visits and sensitization can target communities at large with the 

intention of causing WASH improvements in HIV/AIDS affected and non-affected households.

In order to reduce barriers related to social prejudices in especially rural communities, 

sensitization is crucial. People need to be informed that HIV/AIDS cannot be transmitted through 

sharing water sources, sanitation facilities or from water or food containers. Sensitization to 

reduce social prejudices can be done through print and electronic media. Messages can also be 

passed on to communities through women, youth and school music and drama groups in rural 

areas. Messages on WASH and HIV/AIDS to reduce social prejudices can also be delivered to 

communities (parents) through primary school pupils.

Because of the poor attitudes towards a chlorine disinfectant (locally referred to as Water 

Guard) as was reported in the FGDs, water treatment using disinfectants that do not alter taste 

and can reduce turbidity o f water is an option that can be promoted in rural areas with no 

improved water sources and such disinfectants can be made available in heahh facilities for 

PLWHA to get either freely or at subsidized prices. The provision o f such items for PLWHA can 

be promoted through pubhc -  private partnerships that have been labelled as the most promising 

approach for promoting WASH (Curtis et al., 2011). However, further research to explore the 

feasibility o f public-private partnerships to provide subsidized WASH products for vulnerable 

households with PLWHA in rural Uganda is recommended.

There is also a need to undertake quantitative studies to explore the perceptions, WTP 

and determinants of WTP for WASH improvements in affected and non-affected households in 

Uganda. This is because previous willingness to pay studies for WASH improvements have been
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done in the general population without taking into consideration vulnerable groups o f people 

including PLWHA. Further research on implementing cross-subsidies in poor communities of 

Uganda is also recommended.
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CHAPTER 6: DETERMINANTS OF WILLINGNESS TO PAY FOR WATER SUPPLY 

IMPROVEMENTS (SUB-STUDY III)

Elicitation o f willingness to pay for water supply improvements is central in the demand 

driven water supply approach. In this chapter, I present the determinants of willingness to pay for 

water supply improvements. The research in this chapter was based on a contingent valuation 

approach in affected and non-affected households.

6.1 Introduction

Management of water facilities is a challenge especially in developing countries. Good 

governance and management is critical in understanding affordability o f investment plans, 

sustainability, quality o f service provision as well as appropriate stakeholder participation 

(Gurria, 2009). Where there is poor governance and management, operation and maintenance of 

water supphes is always problematic, particularly so in rural areas in developing countries. It has 

been argued that simply increasing funds for construction of more water supplies is not enough 

(Mehta and Knapp, 2004) and hence a demand driven approach that encourages local 

partnerships between communities and development agencies is currently being promoted. 

Under such partnerships, government and nongovernment organisations can assist communities 

in instituting effective monitoring programs with a fmancial system that uses both local (user 

fees) and goverrmient funds (Mehta and Knapp, 2004; Montgomery and Elimelech, 2007).
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However, the challenge with collection o f  user fees in developing countries is that due to 

poverty and vulnerability, some households may not be able to pay for services because o f 

financial constraints which are worsened by HIV/AIDS (Garbus and Marseille, 2003; 

Karuhanga, 2008). Some scholars have therefore continuously advocated for subsidies in water 

pricing to enable very poor households including some people living with HIV/AIDS (PLWHA) 

to access improved water supplies (Mehta and Knapp, 2004; Nkongo and Chonya, 2009). 

However, there is need for understanding households’ willingness to pay (WTP) for water supply 

improvements if such subsidies are to be implemented. The demand driven approach o f  water 

supply requires a good understanding o f WTP and determinants o f WTP. There are two 

approaches through which WTP can be estimated. First, the revealed preference techniques 

which involve observations o f behaviour. It involves observing the prices that people pay for 

goods in various markets (i.e water vending, buying from neighbours, paying local taxes) as well 

as observing individual expenditures o f  money, time and labour etc to obtain goods or to avoid 

their loss. Second, the stated preference techniques which involves asking people directly what 

they are willing to pay for goods and services in the future. One useful approach under the stated 

preference techniques is the contingent valuation method (CVM) which involves directly asking 

beneficiaries about their WTP for improved water services. The CVM was developed to solve 

the problem o f  valuing envirormiental resources that are not traded in real markets (Aravossis 

and Karydis, 2004; Birol et a l ,  2006). The use o f  the CVM in valuing environmental 

improvements and other public goods continues to grow (Altaf and Hughes, 1994; Bokopoulou 

et a l, 2010; Cummings et a l ,  1986).
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Contingent valuation (CV) studies have been undertaken worldwide to elicit households’ 

WTP for water and sanitation projects. Some studies have investigated households’ demand for 

improved sanitation services (Altaf and Hughes, 1994; Lauria et al., 1999; Rahji and Oloruntoba, 

2009; Whittington et al., 1998b). Other studies have looked at households’ WTP for safe 

drinking water (Haq et al., 2008; Whittington et al., 1998a; Whittington et al., 2002). 

Additionally, some studies have investigated WTP for both water and sanitation (Fujita et al., 

2005). However, no studies have used the CVM to explore the determinants o f WTP for water 

services amongst HIV/AIDS affected households and non-affected households. Whereas the 

Uganda national water policy argues for pro-poor water services delivery, implementation o f 

such provisions is challenging without understanding the determinants o f WTP for 

improvements among vulnerable groups.

Therefore, this study sought to understand the determinants of WTP for water 

improvements amongst HIV/AIDS affected households and non-affected households for 

purposes o f informing pro-poor and pro-HIV/AIDS water supply programs in Uganda. 

Specifically, the research question was: is there a relationship between presence o f a person (s) 

living with HIV/AIDS in a household and lowest WTP for water improvements? In this study, a 

household refers to a person or groups of persons, family-based, who live together and/or eat 

together and/or depend on each other and/or are answerable to the same head. An HIV/AIDS 

affected household, hereafter referred to as affected household means one that was found to have 

a person (s) medically proven to be living with HIV/AIDS at the time o f  the study. An 

HIV/AIDS non-affected household, hereafter referred to as non-affected household means one 

without a person (s) medically proven to be living with HIV/AIDS at the time o f the study.
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6.2 Methodology

Study design, participants and sampling procedure

This was a cross-sectional study where respondents were household heads or their 

spouses or any other household member who played a significant role in household decision

making, as well as supply the bulk o f the money and other household necessities. Using the 

formula for comparative studies by Altman (1991) based on a power o f 80%, Po o f 0.6 and 5% 

level o f  significance, a sample o f 456 respondents was got. However, the data collection exercise 

yielded 450 respondents with 222 from affected households and 228 from non-affected 

households.

Two different sampling procedures were used. For non-affected households, a multi-stage 

cluster sampling technique was used with a sub-county as the primary sampling unit. A hst o f  all 

sub-counties and town councils was drawn and two sub-counties were then randomly selected 

from each district while the 2 town councils (Mpigi and Kanoni) were purposively selected (see 

figure 3.1 for the map o f  the study districts and sub-counties). Twelve parishes or wards were 

randomly selected from selected sub-counties and town councils (two parishes per sub-county) 

and finally twenty four villages/zones were considered (two villages or zones per parish or 

ward). In each village, a central location was identified, and using a randomly selected interval o f 

6, households were selected. After throwing a pen in the air, the direction o f  the tip was taken as 

the starting direction. To decrease chances o f misclassification, households with members 

receiving tuberculosis or pneumonia treatment for at least one month were excluded.
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For affected households, PLWHA residing in study districts were recruited from 

HIV/AIDS treatment health centres between July 2011 and January 2012. The research team 

visited the health centres on the days when HIV/AIDS treatment was done. Permission to meet 

adult (above 18 years) PLWHA was sought from the health facility managers. After providing 

written consent, PLWHA were interviewed and where necessary followed up in their 

households.

Contingent valuation tool development and scenario 

Tool development

Development o f the CV data collection tool was preceded by observations at water 

facilities as well as a qualitative study. The quahtative study (as was presented in the previous 

chapter) involved 6 focus group discussions (FGDs) and 12 Key Informants (KIs) interviews 

with people from different organisations. Results of the preliminary qualitative study revealed 

that the basic price o f water (from a public tap or borehole) per 20-litre jerrican would be 100 

shillings (0.04 US dollars) and the basic monthly payment for an average household would be 

10,000 shillings (4 US dollars). Such contributions towards operation and maintenance of water 

supplies are part of goverrmient policy under the demand driven approach. A paradigm shift 

from the supply-driven to demand-driven approach was considered as the way forward to the 

realization o f national goals of achieving sustained water access in Uganda and therefore 

implemented in 1990 on a pilot basis under the Government of Uganda - Danish International 

Development Agency (DANIDA) fianded project o f Rural Water and Sanitation Eastern Uganda
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(RUW ASA II) (Asingwiire, 2008). In 1999, the National W ater Policy formalized the demand- 

driven approach as a sustainable approach for sustained operation and maintenance o f installed 

rural water supply systems and one o f  the six guiding principles o f  the National W ater Pohcy is 

stated as: “provision o f  services through a demand- driven approach in which users are fully 

involved and contribute to the cost o f facilities and services to promote ownership and 

sustainability (MW E, 1999). In many communities, water user committees (WUCs) have the 

responsibility o f  collecting user fees and providing local leadership for the public water supply 

system (Narayan, 1995; Newman et a l, 2002; Sun et al., 2010).

Scenario description and questions

The enumerator first asked the respondent to suppose that a system o f  public boreholes or 

taps would be installed in the communities o f Gomba and Mpigi District. The Enghsh version o f 

the introduction to the contingent valuation section and the description o f  the pubhc water 

system is as below;

I want to describe to you some o f  the kinds o f  improved water supply services that a local 

NGO in partnership with the District local authority is considering for Gomba and Mpigi 

Districts. I request to ask you some questions about what water and sanitation services your 

household would like if  they were available in Gomba and Mpigi at different prices. It is 

important for you to be very honest in your responses to enable us to design the best water and 

sanitation system for Gomba and Mpigi. Telling us a lower price than you can really afford, may 

result into a system design that you do not really want. On the other hand, telling us a higher 

price than you can really afford, may result into a system design that is too expensive to operate.



In this case the system is likely to fail because the people cannot afford to pay for the operation 

and maintenance. So please answer these questions as truthfully as you can.

Suppose the local authority extended water in your community such that there are public 

boreholes or taps within 500 meters from your house (20 m inutes’ walk). Assume the water was 

reliable, o f good quality and the facility would be open from 7:00 a.m. until 9:00 p.m. Payments 

would be made to the facility attendant (member o f a water user committee) on a monthly basis 

to cater for all the household water needs for that month. Two questions were used. First, if the 

monthly fee for using the public facility was 10,000 shillings (4 US dollars), would your 

household decide to buy water from the public facility or would you continue using existing 

water sources? Second, if you agree to paying 10,000 shillings per month, would you be willing 

to pay 15,000 shillings per month? If  you do not agree to pay 10,000 shillings per month, would 

you be willing to pay 5,000 shillings per month? The water source distance and time attributes 

were developed based on the characteristics o f  water supplies in rural Africa as was discussed by 

Caimcross and Valdmanis (2004).

Data collection, management and analysis 

Data collection and management

The dichotomous choice (double-bounded) approach, one o f  the most widely used

ehcitation approaches was employed (Hanemann, 1991; Hoehn and Randall, 1987). Using the

first bid value (B l), respondents were asked a dichotomous choice payment question plus a

follow up question using a second bid value (B2). The first bid (Bl)  was got from the initial

qualitative study findings while the second bid (B2) was randomly selected (bidding game
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approach) as was recommended by some scholars (Boyle et a l ,  1988; Cummings et a l ,  1986; 

Hanemann, 1991) and employed by A ltaf and Hughes (1994). As recommended, the bids were 

reasonable costs o f water based on the existing monetary value at the time o f  the study. B2 was 

lower than B 1 for a no response and higher than B 1 for a yes response to the initial bid question.

The initial bid (B l) question was; are you willing to pay 10,000 shillings (4 US dollars) 

per month for water? For those that said yes, the follow up bid amount (B2) o f 15,000 shillings 

(6 US dollars) was used while a follow up bid amount (B2) o f 5,000 shillings (2 US dollars) was 

used for those that responded no to the initial bid question. Responses from the initial bid 

question and follow up question included: (1) yes, yes (2) yes, no (3) no, yes and (4) no, no. 

These responses where used to determine the intervals between which the actual WTP for water 

existed. It has been argued that, if an individual is willing to pay the bid value, his/her WTP must 

be greater than the bid and lower than the bid if  the individual declines to pay the stated bid 

(Hanemarm, 1991). Based on this theory: for the yes, yes response following the initial and 

follow up question, WTP was taken to be greater than 15,000 shillings (highest WTP). For the 

yes, no response, WTP was taken to be between 10,000 and 15,000 shillings ( 4 - 6  US dollars). 

For the no, yes response, WTP was taken to be between 5,000 and 10,000 shillings ( 2 - 4  US 

dollars). The WTP was taken to be less than 5,000 shillings (lowest WTP) for the no, no 

response. The average exchange rate during the time o f data collection was 2,500 shillings for 

every 1 US dollar.

Data were entered in Epidata version 3.0 software and exported to SPSS version 17 and 

STATA version 10 for analysis.
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Data analysis

Data were analysed using both descriptive and inferential statistics. For the descriptive 

statistics, frequencies and cross tabulations were generated and odds ratios as well as chi-squares 

were used to derive associations. For the inferential statistics, bivariate and multivariable 

analyses were computed. Bivariate analysis was done to identify significant variables for 

consideration in multivariable analysis.

Multivariable analysis was used to explore the determinants o f  lowest WTP. Confidence 

intervals (Cl), prevalence rations (PR) and adjusted prevalence ratios (APR) derived from the 

final multivariable regression model were generated. All significant factors at bivariate analysis 

as well as those found to be associated with WTP based on theory were included in the 

multivariable analysis. The dependent variable was the probability that a respondent would 

choose to pay lowest for water. The independent variables included: household monthly income; 

vendor supply; payments at primary water source; house ownership; presence o f  a person (s) 

living with HIV/AIDS in a household as well as age, education and knowledge on water quality 

and safety. Household monthly income was classified into two classes (<100,000 and >100,000 

shillings) since majority o f  people especially in rural Uganda live on about 1 -  2 US dollars a 

day equivalent to an amount between 30 -  60 US dollars a month (Murungi, 2011).

Logit model specification

The logit model was used to assess the effects o f  the independent variables on the probability o f  

the respondents’ WTP.
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T he linear equation used for estim ating W TP was: W TP = Bo + B jX i + B 2X 2 + +ByXn and the

natural logarithm ic equation w as estim ated as: W TP = Bg + BjInXi + B 2ln X 2 + ....... + BJnX„

W here: X i to X„ are the explanatory variables, Bo is the intercept and the BjS are the coefficients 

to be estim ated.

6.3 Results 

Socio-demographic characteristics o f respondents

The m ajority o f  the respondents were fem ales and the m ean age o f  the respondents was 

36.7 (12.6 = SD) years. Results also indicate that the highest level o f  education attained by 

m ajority  o f  the respondents, 51.3%  (231/450) was prim ary o f  w hich, 53.7%  (124/231) w ere from 

H IV  affected households. A sum m ary o f  the socio-dem ographic characteristics o f  the 

respondents is as presented earher in Table 4.1.

Predicators of willingness to pay for water

The proportion o f  respondents w illing to pay for w ater reduced w ith increase in the 

m onthly  fees. A  total o f  65/450 (14.4% ) respondents had the highest W TP w hile 144/450 (32% ) 

respondents had the lowest W TP (Table 6.1). Only 42.7%  (192/450) w ere willing to pay 10,000 

shillings per month. O ut o f  these, m ajority  58.8%  (113/192) noted that they w ould resort to using 

existing w ater sources in case the cost o f  w ater w as above 10,000 shillings per m onth w hile 

33.9%  (65/192) w ere willing to pay 15,000 shillings and above (highest W TP) per m onth (Table
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6.1). Out of the 65 respondents (14.4% of the total number o f respondents) that were willing to 

pay 15,000 shillings and above, using an open ended question, elicitation o f the maximum 

monthly amount payable was done and results indicated that the majority, 47.7% (31/65) were 

not sure o f the maximum amount they would pay, 26.2% (17/65) were willing to pay 20,000 

shillings per month, 9.2% (6/65) were willing to pay 22,000 shillings, 13.8% (9/65) were willing 

to pay 25,000 shillings and 3.1% (2/65) were willing to pay 30,000 shillings.

Table 6.1: Percentage o f respondents who indicated use o f public borehole water at 
different monthly fees

Monthly payments

Willing to pay 10,000 UGs for 
public boreholes (n = 450)

If Yes, would you be willing 65 (33.9) 113 (58.8) 14 (7.3)
to pay 15,000 UGs (n=192)

If No, would you be willing to 106 (42.4) 144(57.6) 0 (0)
pay 5,000 UGs (n = 250) x

The determinants of lowest WTP were explored. At multivariable analysis: those with 

monthly income above 100,000 shillings (APR; 0.39; 95% Cl = 0.21 - 0.75) were less likely to 

pay lowest; those with secondary education (APR: 0.22; 95% Cl = 0.10 - 0.49) were less likely 

to pay lowest; those with tertiary education (APR: 0.26; 95% Cl = 0.08 -  0.84); current vendor 

customers (APR: 0.43; 95% Cl = 0.27 - 0.69) were less likely to pay lowest and those that made 

payments at primary water sources (APR: 0.43; 95% Cl = 0.24 - 0.77) were less likely to pay 

lowest. The adjusted model for lowest monthly WTP fitted well with a Pearson’s chi-square test 

p-value of0.13 and 71.03% of observations correctly predicted (Table 6.2).
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Public boreholes Existing water Do not know 
(Yes) sources (No)

Number (%) Number (®/o) Number (%)

192 (42.7) 250 (55.6) 8 (1.7)



Maximal WTP per month was found to be significantly associated with household 

number o f  children (APR: 0.51; 95% Cl = 0.29 -  0.92); current vendor supply (APR: 2.39; 95% 

Cl = 1.31 -  4.36) as well as those that made payments at primary water sources (APR: 2.02; 95% 

Cl = 1 .0 9 -3 .7 5 ).

Wealth, HIV affectedness and willingness to pay

Wealth is usually assessed based on a number indicators and household income and house 

ownership are some o f  the traditional indicators used to measure household economic status 

(Hargreaves et al., 2007). Household incomes were ehcited using a questionnaire (annex 1) 

where respondents with wages or salaries reported the amount o f money they were earning per 

month. Other respondents with incomes from activities such as agriculture, animal husbandry 

and seasonal businesses reported their monthly incomes based on estimations o f  seasonal 

harvests and sales. Results indicate that having a PLWHA in a household was not a significant 

determinant o f lowest WTP. However, within affected households, the significant determinant o f 

lowest WTP was income, which is a critical indicator o f wealth (Table 6.3). The implication o f 

this finding is that within affected households, wealth was the significant determinant o f  lowest 

WTP. The rich (wealthy) PLW HA were less likely to pay lowest compared to the poor PLWHA.
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Table 6.2: Factors associated with lowest WTP for water using the monthly payment 
method.
Factors Willing to pay lowest 

(n = 428)
Unadjusted Adjusted

Yes (%) No (%) PR (95%  Cl) APR (95%  Cl)
Household HIV affectedness
Yes 78 (37.7) 129 (62.3) 1.26 (0 .9 7 -  1.65) 0.90 (0 .5 5 -  1.48)
No 66 (29.9) 155 (70.1) 1
IVIonthly income above 100,000 
shillings^
Yes 18(16.8) 89 (83.2) 0.43 (0.28 -0 .6 7 )  *** 0.39(0.21 -0 .7 5 )* *
No 126 (39.3) 195 (60.7) 1
Education
None 35 27 1 1
Primary 87 (38.3) 140 (61.7) 1.35 (1 .0 3 -  1.78)* 0.56 (0 .3 0 -  1.05)
Secondary 17(17.0) 83 (83.0) 0.44 (0 .28-0 .69)*** 0.22 (0 .10-0 .49)***
Tertiary 5 (12.8) 34 (87.2) 0 .3 6 (0 .16 -0 .82 )** 0.26 (0.08 -  0.84)*
Age
1 8 - 2 7 14 104 1 1
2 8 - 3 7 37 (28.9) 91 (71.1) 0.81 (0 .5 9 -1 .1 1 ) -

3 8 -4 7 37 (37.4) 62 (62.6) 1.15 (0 .8 5 -  1.55) -

48 and above 40 (45.5) 48 (54.5) 1 .4 9 (1 .1 2 - 1.96)** 1 .84 (1 .02 -3 .31 )*
Water collection time (round 
trip)
> 30 minutes 88 (37.9) 144 (62.1) 1.33 (1.01 -  1.75)* 1 .5 8 (1 .0 0 -2 .4 9 )
< 30 minutes 56 (28.6) 140 (71.4) 1
Having water quality 
knowledge
Yes 40 (32.3) 84 (67.7) 0.94 (0 .7 0 -  1.27)
No 104 (34.2) 200 (65.8) 1
Buys water from vendors
Yes 54 (24.9) 163 (75.1) 0 .58(0 .44 -0 .77 )*** 0.43 (0 .27-0 .69)***
No 90 (42.7) 121 (57.3) 1
Pays for water at primary 
water source
Yes 22(18.6) 96 (81.4) 0.47 (0 .32-0 .71)*** 0.43 (0 .24 -0 .77 )**
No 122 (39.4) 188 (60.6) 1
Sleeping in own house 
Yes 103 (33.8) 202 (66.2) 1.01 (0 .7 5 -  1.36) 0.42 (0 .24 -0 .74 )**
No 41 (33.3) 82 (66.7) 1

Fitness of model
% of observations correctly 
classified
Pearson’s Goodness o f fit test p- 
value

i** - _____

71.03%

0.13

*Significant at p < 0.05, *’p < 0.01, *“ p < 0.001.
'Adjusted Odds ratios were derived from a final multivariate model.
'Average exchange rate during the time of data collection was 2,500 Uganda shillings for every 1 US dollar
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Table 6.3: Wealth indicators and lowest WTP for water among affected households.
W ealth indicators Lowest W illingness to 

pay for water
Unadjusted

Yes No PR (95%  C l)
Incom e o f affected household above
100,000 UGX
Yes 2 (7.7) 24(92.3) 0.18 (0 .05-0.70)***
No 76 (42.0) 105 (58.0) 1
Affected household has own house
Yes 64(38.1) 104(61.9) 1.06 (0 .6 7 -  1.68)
No

■■ ' ,  ̂ il ,  kil
14 (35.9) 25 (64.1) 1

*Significant at p < 0.05, "*p < 0.01, *"p < 0.001.

6.4 Discussion

In this study, majority o f  the PLWHA were females and many were within the age range 

o f 28 -  37 years o f  age as well as 38 -  47 years o f  age. The findings are consistent with previous 

household surveys in 28 sub-Saharan Africa which revealed that in all but five countries peak 

HIV prevalence occurs between the ages 30 -  34 for women and in the late 30s and early 40s for 

men (Macro International, 2008). This could be attributed to the fact that people around this age 

are sexually active and sexual transmission has been noted to be the predominant HIV 

transmission mechanism in Uganda. Additionally, majority o f the respondents from affected and 

non-affected households were peasants with monthly incomes below 100,000 Uganda shillings 

(40 US dollars) and had attained a maximum o f  primary education. This is not a surprise in our 

rural study context and previous studies are in line with this fmding (Murungi, 2011).

In our study, 14.4% o f  respondents had the maximal WTP o f  15,000 shillings (equivalent 

to 6 USD in 2012) and above. This is comparable to the fmdings by W hittington et. al (1998a) 

who found that 24.4% o f respondents had the maximal WTP o f  7,000 shillings (equivalent to 

6.17 USD in January 1998) for improved public water supply. Lowest willingness to pay for
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water was found to be significantly associated with income. Those with higher incomes were less 

likely to make the lowest payments and this finding is in line with some previous WTP studies 

(Altaf and Hughes, 1994; Whittington et a l, 1998a). Those with good income are more likely to 

accept paying more for water as compared to those with poor income and heavy financial 

constraints.

Additionally, current vendor customers were less likely to have the lowest WTP. Buying 

water Irom water vendors was found to be strongly associated with WTP and this is in line with a 

study by Whittington et al. (1998a). It could be argued that current vendor customers are already 

used to paying for water and are more likely to be motivated to pay for a better and convenient 

water supply system. Another interesting predictor o f WTP was making some payments at 

primary water sources. Individuals and households committed to ensuring proper operation and 

maintenance o f their primary water sources through communal financial contributions are less 

likely to have the lowest WTP as compared to those that are not concerned about contributing 

towards sustainability o f water sources. This finding has not been realised in previous studies but 

yet it is an important entry point for improving water supply and encouraging people to pay for 

water especially in communities with water user committees (WUCs). This finding is supported 

by Sun et al. (2010) who emphasised that WUCs are crucial not only for collecting household 

user fees and providing local leadership but also in design, construction, evaluation, operation 

and maintenance of water supplies. Besides, they can also be used as an avenue for encouraging 

people (especially loyal households/individuals) to pay for water under new supply projects. 

Some studies have noted that communities with trained and functional WUCs are more likely to 

have efficient water supply systems with quality water (Narayan, 1995; Newman et al., 2002; 

Sun et a l, 2010).
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Our findings also reveal that education is associated with WTP for water and this is in 

line with a previous study by A ltaf and Hughes (1994). Those with some education are less 

likely to have the lowest WTP as compared to those with no education at all. This is because 

those with some education may be aware o f the dangers o f  using unimproved water sources and 

therefore motivated to pay for improved water supply in order to avoid the cost o f water borne 

and water washed diseases. Attaining some education may also lead to better opportunities to 

access high income employment which puts such people in a better position to pay for water as 

was also argued by Schultz (1975). Lowest WTP was also significantly associated with age. The 

contextual explanation for this relationship could be that in this rural community, the elderly 

(above 48 years) are more likely to pay less for water as compared to those in the prime years, 

with strength to work and get an income to pay for services including water supply.

Having a person (s) living with HIV/AIDS in a household was found not to be a 

significant explanatory factor o f WTP for water. The implication o f this is that in our study 

context, the factors discussed above may be better explanatory factors o f WTP than HIV/AIDS 

affectedness. This finding is similar to the fmdings o f  Karuhanga (2008) who noted that 

HIV/AIDS affectedness does not influence household livelihood choices. Whereas some studies 

have argued that HIV/AIDS causes fmancial constraints at individual and household levels 

(Garbus and Marseille, 2003), such impacts depend on the stage o f HIV/AIDS progression as 

well as the existing socio-economic status o f the individual or household.

98



6.5 Conclusions

This study explored the determinants o f WTP amongst HIV/AIDS affected and non- 

affected households and contributes to the on-going discourse o f improving water supply 

amongst vulnerable groups o f people. Current vendor customers as well as those that were 

contributing towards operation and maintenance of primary water sources through WUCs were 

significantly less likely to make the lowest payments for water. HIV/AIDS affectedness was 

found not to be a significant explanatory factor for WTP for water.

Whereas the Uganda water policies seek to improve water access for all including 

vulnerable groups, these interesting factors have not yet been fiilly integrated. Future water 

supply projects should mobilise, train and use water vendors and WUC members as entry points 

not only for providing local leadership but also for encouraging people to pay water user fees. 

Water subsidies (cross-subsidies) under a community based targeting approach should be 

designed to benefit especially the very poor who may include some PLWHA and the elderly but 

generally efforts should be made to improve access to improved water sources for all.
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CHAPTER 7: MICROBIOLOGICAL QUALITY OF WATER (SUB-STUDY IV)

This chapter presents the approach and findings o f  microbiological water quality analysis 

o f w ater samples from affected and non-affected households. This chapter gives a picture on the 

quality o f drinking water available in households based on an understanding that post 

contamination usually happens along the chain between the water source and point o f  use.

7.1 Introduction

HlV/AIDS is associated with several opportunistic infections including diarrhoeal 

diseases and skin infections. Diarrhoea, a very common symptom o f  HIV/AIDS, affects about 90 

percent o f  PLWHA in developing countries and results into significant morbidity and mortality 

(Katabira, 1999; Monkemuller and Wilcox, 2000). Diarrhoeal diseases are the most common 

opportunistic infections experienced by people living with HIV/AIDS especially in developing 

countries (Potgieter et a l, 2011). Diarrhoea in PLWHA is caused by several microorganisms 

including bacteria, viruses and parasites (Mitra et al., 2001). Though many o f  these organisms 

also cause diarrhoea in the general population, there is growing evidence that the prevalence o f 

such organisms is higher in PLWHA.

Prevention o f water borne diseases for the benefit o f  all including PLWHA can be 

achieved through protection o f  water sources from contamination, construction o f  sanitation 

systems and wastewater treatment systems as well as construction o f  water treatment and 

distribution systems (Brick et al., 2004; Wright et al., 2004). However, even in the presence o f 

such systems and interventions, in many developing countries, water is usually contaminated at
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different points between the source and point o f use. Contamination between the source and 

point o f use can be due to poor water collection practices at the source, use of dirty water 

collection containers, use o f open water collection containers, poor storage in households as well 

as unhygienic mechanisms o f drawing the water from storage containers. It is important to note 

that in many cases especially in rural areas, water is collected from unsafe water sources and 

further contamination occurs along the chain between the source to the point of use (Brick et a l, 

2004; Wright et al., 2004). The imphcation of this is that policies that aim to improve water 

quahty through source improvements may be compromised by post collection contamination.

Few studies have looked at water quahty at point o f use in households o f PLWHA and 

the level o f drinking water microbial pollution in affected compared to non-affected households 

in developing countries remains unclear. In this thesis chapter, I sought to respond to two critical 

objectives. First, to understand the microbiological quality o f water in affected and non-affected 

households using Escherichia coli (E.coli) as the indicator organism for faecal pollution. Second, 

to understand the existing WASH practices related to microbial water quality. This was done for 

the purpose of establishing diarrhoeal diseases threat (risk) that PLWHA face.

7.2 Methodology

Study setting, sample size

The study was conducted in the rural districts o f Mpigi and Gomba in Uganda as earlier 

described in section 3.4 o f this thesis. The study aimed at recruiting about 172 households with 

50% of affected and non-affected households. The sample size for comparing water quality in
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affected and non-affected households was calculated with 80% power, 95% confidence interval 

at an odds ratio of 3 if the prevalence o f diarrhoeal diseases in non-affected households is 20% 

(statcal, sample size calculator for comparative cross-sectional studies, EPI info, CDC Atlanta, 

2003). However, a sample of 127 households was attained. It was not possible to get drinking 

water samples from all households initially targeted as some o f them did not have drinking water 

in their drinking water containers at the time of the interviews. It was also not possible to visit 

the households of some PLWHA due to long distances from the health facilities and fear of 

disclosure for some.

H ousehold data collection and analysis

For both the affected and non-affected households, besides the collection o f water 

samples for analysis, data on the socio-demographic characteristics o f the respondents and 

households was collected through structured interviews. The respondents from affected 

households were PLWHA who were recruited in the study through health facilities where they 

received ART. For all the households, a structured questionnaire was used to obtain data on 

household socio-demographic characteristics, water and sanitation practices, water and sanitation 

perceptions, types o f water and sanitation facilities and other WASH parameters. Additionally, 

observations were done in the selected households using an observation checklist.

Data from the structured questionnaires were entered in Epidata version 3.0 software and 

exported to SPSS version 17 and STATA version 10 for analysis. Data were analysed using 

mainly descriptive statistics.
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Water sample collection and analysis

Drinking water samples were collected aseptically from household drinking water storage 

containers in sterile 0.5 litres glass bottles and transported on ice before laboratory analysis. 

Water from collection containers was not considered for sampling. The collected water samples 

were stored in sterile plastic bottles and transported on ice to the laboratory for ftirther analysis 

within 4 hours. This was achieved through the rapid assessment o f drinking water quality 

(RADWQ) method. In determining the microbial water quality, Escherichia Coli (E.coli) was 

considered to be the index organism for faecal contamination. It has been noted that E.coli are 

the most reliable measure o f public health risks in drinking water (Edberg et al., 2000).

The Membrane filtration method (Waite, 1985) was used to determine the levels of faecal 

pollution with the help o f sterile membrane filters o f 0.45|im and membrane lauryl sulphate 

broth as culture medium. The procedure involved getting 100 millilitres (mis) of each of the 

household drinking water samples filtrated using a membrane filter and then incubated at optimal 

temperatures, 44.5°C and 37.5®C for 18 hours for thermo-tolerant coliforms {Escherichia coli) 

and Total coliforms respectively. Analysis o f samples was done using a calibrated DelAgua field 

incubator (Robens Institute, University of Surrey, Guildford, Surrey, UK) and quality control 

was done at the National Water and Sewerage Corporation Laboratories. The analysis for total 

coliform organisms and E.coli per 100 ml was reported per 100 ml of sample water. All results 

were reported in colony forming units (CPU) per 100ml of water. The yellow colonies of various 

sizes extending on the membrane were counted and taken to be thermo-tolerant coliforms 

(presumptive). Glassware or materials used in this experiment were washed with distilled water, 

and then autoclaved at 121°C for 15 minutes to ensure sterility. The quality o f the household 

drinking water was compared against the WHO and the Uganda Ministry of Health drinking 

water standards which require water samples o f good quality to have 0 coliforms per 100 ml o f 

water.
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7.3 Results

7.3.1 Socio-demographics

The biggest proportion o f positive samples for E.coli were from households where 

respondents were aged between 48 years and above (Table 7.1). Results indicate that 50% of 

samples from households with respondents (household head or next o f kin) 48 years and above 

were positive for E.coli. The proportion o f  samples positive for E.coli were 30% (15/50) among 

affected households as compared to 45.5% (35/77) among non-affected households. 

Additionally, the majority o f the positive samples for both total coliforms and E.coli were from 

households with respondents who had attained only primary education (Table 7.1). Households 

with heads earning above 100,000 Uganda shillings (40 US dollars) per month had fewer 

positive samples compared to those with lower monthly earnings.
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Table 7.1 Socio-demographic and microbial water quality____________________________________
Characteristic _______ Presence of Total Coliforms_______   Presence of E. Coli____________
__________________  Yes (n = 76) No (n = 51) (P-value) Yes (n = 50) No (n = 77) (P-value)
Age
1 8 -2 7 22 (50.0) 22 (50.0) 14(31.8) 30 (68.2)
2 8 - 3 7 26 (66.7) 13 (33.3) 16(41.0) 23 (59.0)
3 8 - 4 7 14(53.8) 12(46.2) 11 (42.3) 15 (57.7)
48 and above 14(77.8) 4 (22.2) 5.33(0.15) 9 (50.0) 9 (50.0)
Education
None 5 (45.5) 6 (54.5) 3 (27.3) 8 (72.7)
Primary 33 (57.9) 24 (42.1) 20 (35.1) 37 (64.9)
Secondary 27 (62.8) 16(37.2) 17(39.5) 26 (60.5)
Tertiary 11 (68.8) 5 (31.2) 1.72 (0.44) 10(62.5) 6 (37.5)
HIV affectedness
No 47 (61.0) 30 (39.0) 35 (45.5) 42 (54.5)
Yes 29 (58.0) 21 (42.0) 0.12(0.73) 15(30.0) 35 (70.0)
Monthly income 
above 100,000 
Uganda shillings 
(40 USD)
No 50 (57.5) 37 (42.5) 30 (34.5) 57 (65.3)
Yes 26 (65.0) 14(35.0) 0.65 (0.42) 20 (50.0) 20 (50.0)

2.04 (0.56)

4.70 (0.20) 

3.03 (0.08)

2.76 (0.10)
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7.3.2 Household water and sanitation practices.

Household observations revealed that, a good number o f  households with positive 

samples for E.coli were collecting water from improved sources. Boiling water is one o f the 

water disinfecting mechanisms and majority o f  households that were boiling water had negative 

samples for E.coli. Some households did not have latrines and were either sharing with 

neighbours or doing open defecation. In terms o f  the safe water chain, it was realised that some 

households were collecting water using dirty containers while others were storing drinking water 

in dirty containers. The practice o f  boiling drinking water was also not prevalent in a good 

number o f households (Table 7.2).
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Table 7.2 Household water and sanitation practices
Practices Presence of E.coli in d rinking w ater

Yes (n = 50) No (n = 77) X" (P-value)
Presence of latrine
No
Yes
im proved w ater source
No
Yes
Boils d rink ing  w ater
No

Yes
Presence of soak-away pit
No
Yes
Clean containers for collecting 
w ater from  w ater sources
No
Yes
Clean containers for storing 
drink ing  w ater
No
Yes
Received intensive hygiene 
education
No
Yes

4 (40.0) 
46 (39.3)

6(37.5) 
44 (39.6)

14 (42.4) 
36 (38.3)

34 (43.6) 
16(32.7)

21 (47.7) 
29 (34.9)

14(35.9) 
36 (40.9)

40 (43.0) 
10(29.4)

6 (60.0) 
71 (60.7)

10(62.5) 
67 (60.4)

19(57.6)
58(61.7)

44 (56.4) 
33 (67.3)

23 (52.3) 
54 (65.1)

25 (64.1) 
52 (59.1)

53 (57.0) 
24 (70.6)

1

0.02 (0.97)

1

0.03 (0.87)

1
0.17(0.68)

1

1.51 (0.22)

1
1.97(1.60)

0.28 (0.59)

1

1.93 (0.17)

7.4 Discussion

A good number o f  households were using water collected from improved water sources 

but unfortunately the drinking water samples were found to be positive for E.coli. It is important 

to realise that communal water sources in many rural settings are usually located some distance 

from the homes, and hence requiring collection and transportation from the source and 

subsequent storage within the household. It has been frequently observed that the 

microbiological quality o f  drinking water in vessels in the home is lower than at the source
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which suggests contamination during collection, transportation, storage and drawing o f  water 

from the vessels (Brick et a l ,  2004; Wright et al., 2004). In circumstances where households 

collect water from improved sources, water disinfection (though boiling or chemicals) and 

ensuring safer storage and hygienic drawing mechanisms are appropriate interventions to prevent 

fiarther contamination o f  drinking water in households. A study in Zimbabwe (Potgieter et al., 

2011) noted that lack o f  use o f  disinfectants was a major reason for having contaminated 

drinking water in HIV/AIDS affected households.

The proportion o f samples positive for E.coli was higher among the non-affected 

households. The implication o f  this is that affected households were found to have drinking 

water o f  better quality compared to non-affected households. This fmding could be attributed to 

some o f  the fmdings o f  sub-study I in which it was realised that some water practices such as 

boiling drinking water and hygienically storing drinking water were found to be better in 

HIV/AIDS affected households when compared to non-affected households. Additionally, it 

appears that the hygiene improvement project that was implemented in affected households 

could have resulted into some o f  these practices that explain changes in water quality. Previous 

studies (Potgieter et al., 2011; Wright et al., 2004), revealed that lack o f  a safe water chain at 

household level (collection, handling and storage o f water) enables microorganisms {E.coli) to 

gain access to water and this is exacerbated by poor personal hygiene.

Generally, more than 30% o f all the household water samples did not meet the WHO 

drinking water guidelines which were also adopted by the M inistry o f  Health Uganda. According 

to the WHO drinking water guidelines (WHO, 2008), water intended for drinking purposes must 

have zero E.coli in 100 ml o f  sample. Unfortunately, many water samples were positive for
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E.coli, an indicator o f faecal contamination. It has been argued that E.coli are the most reliable 

measure o f public health risks in drinking water (Edberg et al., 2000) and an indicator of faecal 

contamination. Consumption o f such contaminated water puts PLWHA at a risk o f getting 

diarrhoeal diseases (Kamminga and Wegelin-Schuringa, 2005).

7.5 Conclusions

The presence o f total cohforms and E.coli in households’ drinking water samples 

indicated a potential risk for transmission o f diarrhoea diseases. This risk is o f a greater tlireat for 

affected households because o f the immune compromised status of PLWHA.

Efforts should be taken to improve sanitation and hygiene practices in households so as 

enhance water quality in households. This can be achieved through household hygiene education 

with critical messages on improving and maintaining a safe water chain as well as ensuring 

household water treatment and good storage. The use o f point o f use disinfectants should be 

promoted especially for households with PLWHA.
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CHAPTER 8: GENERAL CONCLUSIONS AND POLICY IMPLICATIONS

8.1 M ethodological considerations 

Generalisability and transferability

The research was conducted in only one region o f  Uganda in a rural pastoral setting with 

poor access to WASH and high HIV/AIDS prevalence. This means that access to WASH for 

PLWHA elsewhere might be better. Whereas this research was conducted in only one region, 

some o f  the findings are generalisable or transferable to other parts o f rural Uganda.

It must be noted that the area where this research was conducted has a high HIV/AIDS 

prevalence just like other districts in central Uganda. However, apart fi'om having a high 

HIV/AIDS prevalence the study districts are also generally associated with poor service delivery 

including a low water and sanitation coverage. Access to many o f  the villages in the study 

districts was poor with mainly murram roads that become impassable especially during the rainy 

seasons. The poor service delivery has also contributed to the poverty in the area.

The study yielded more female respondents but this did not negatively affect the research. 

This could be attributed to the fact that women in rural areas spend considerably more time at 

home compared to men. The fmdings o f  this study were not negatively affected by the number o f 

female respondents but instead the female respondents were able to provide the most reliable 

information on WASH since they play most o f the WASH roles in rural households.
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Sampling and sampling bias

Study I and II were cross sectional studies conducted in affected and non-affected 

households. The limitation however was that households that had lost people due to HIV/AIDS 

were excluded since it was difficult to identify them and recruit them. Study IV aimed at 

determining the microbial water quality in affected and non-affected households. The limitation 

of study IV, however, was that it involved a sample (127 households) that was not large enough 

to make generahsations.

Triangulation and linkages between the sub-studies

Triangulation o f methods, sources and perspectives is regarded as a pivotal strategy in 

obtaining authenticity (Angen, 2000). It involves comparing data from different methods and 

comparing perspectives o f people from different points o f view. In studies I, II, III and IV, 

triangulation o f methods was done through the use o f FGDs, KIs interviews, structured 

interviews and observations. For example during the FGDs in study I, PLWHA mentioned 

fmancial constraints as one o f the barriers to accessing WASH and this was confirmed by the KIs 

in study I as well as the fmdings in study III.

Findings o f study I, II and III which were based on interviews were further triangulated 

by actual households’ observations in study IV. Additionally, studies 1 and III excluded water 

quahty aspects but these were explored in study IV which investigated the microbiological water
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quality in affected and non-affected households. The explanations for the household water 

quality differences in affected and non-affected households were provided by studies I, II and III.

Reflexivity

This refers to how knowledge is shaped by the researcher and how this is accounted for in 

the research process (Angen, 2000), especially awareness o f  the researcher’s contribution to the 

construction o f meanings during the research process. The research was conducted in districts 

where I did not have any influence or links and this neutral position was relevant in a way that 

respondents gave responses based on their understanding o f  the research topic and not based on 

influence. In case the research was done in an area where I had influence, the picture would have 

been different and probably some respondents would give me unrealistic responses that are good 

to hear for purposes o f  pleasing me but this would distort the meanings and interpretation o f the 

results. During data analysis, reflexive influence was avoided through the use o f  codes during 

data entry to ensure anonymity. Additionally, the research was conducted by a well trained team 

that was external to the research area and this minimised the biases that would arise in 

circumstances where local researchers are involved. However, since I did not have any 

influences in the study districts, it was difficult to identify key informants and have them 

interviewed. Getting clearances from the district, local authorities and health facilities was also a 

difficult task that took some time.
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The research tools were developed with support from an experienced and 

multidisciplinary research team o f members from different public and private institutions in 

Uganda and were based on similar tools used elsewhere. This helped to ensure that the tools 

measured what they were supposed to measure.

8.2 Conclusions

Based on the fmdings described in this thesis, the key conclusions are:

A good number o f households lack sanitary facilities and resort to sharing with neighbours or 

open defecation (Figure 4.1 and Table 4.2). Although majority o f the respondents knew the 

public health benefits o f sanitation, respondents from some households lacked such knowledge. 

At bivariate analysis, those with knowledge o f the public health benefits of sanitation were more 

likely to have sanitary facilities though at multivariable analysis, none o f the sanitation 

perceptions was significantly associated with having sanitary facilities.

The determinants o f household presence o f latrines included sleeping in own house as well as 

having at least secondary education.

Practices such as boiling drinking water and hygienically storing drinking water were found 

to be better in HIV/AIDS affected households when compared to non-affected households (Table 

4.2). This could be attributed to the intensive heahh education that affected households received 

during the implementation of the Hygiene improvement project (HIP) as well as the continuous 

heahh education messages (cues to action) that PLWHA receive whenever they visit health
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facilities for treatment. The HIP project had an inclination towards water and hygiene but with 

limited focus on sanitation.

Household respondents with a perception that fetching water takes a lot o f time were more 

likely to buy water from vendors (existing vendor customers). Living in Gomba district (a 

district with very low water coverage) was also significantly associated with buying water from 

vendors.

People living with HIV/AIDS in this setting face fmancial, social, institutional, knowledge, 

attitudinal and physical barriers to access and use o f WASH services. In this study setting, lack 

o f  money to pay for water (as well as water containers and disinfectants), sanitation facilities and 

soap for personal hygiene was reported to be a WASH barrier for some PLWHA. Social 

prejudices and lack o f  involvement in WASH facility management and decision making hinder 

some PLWHA from accessing and utilising WASH services. Additionally, the physical barriers 

such as the nature o f the WASH facilities and the long distances along hilly dusty roads are a 

barrier to WASH access and use.

Having a person (s) living with HIV/AIDS in a household is not a significant explanatory 

factor o f  lowest willingness to pay for water. Whereas it has been argued by some researchers 

that HIV/AIDS causes financial constraints on affected households, such constraints vary with 

context and disease progression. The significant explanatory factors for lowest willingness to pay 

for water include monthly income, having age above 48 years (old age), buying water from 

vendors, making financial contributions at primary water source and sleeping in own house.
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The biggest proportion o f drinking water samples positive for total coliforms and E.coli were 

from non-affected households. The interventions of the HIP (intensive health education and 

distribution o f free water disinfectants) in affected households as well as continuous health 

education in health facilities could have caused affected households to practice safe water chain 

procedures and ensure that water is collected in a hygienic manner, treated at point o f use and 

hygienically stored thereafter. According to USAID/HIP (2006), the use o f point of use chemical 

disinfection o f water as was promoted in the HIP has been documented to be effective in 

reducing diarrhoeal diseases not only amongst PLWHA but also in the general population. 

Intensive Health education was also found to be effective in increasing awareness and

8.3 R ecom m endations and policy im plications

Based on the above conclusions, recommendations were provided and discussed at the 

end o f chapters 4, 5, 6 and 7.

With the paradigmatic shift from supply driven to demand driven approaches of water 

supply and the growing concern o f improving WASH for PLWHA and other vulnerable groups 

of people, this thesis makes a contribution to the Ugandan context. There is consensus that large 

WASH disparities exist between urban and rural communities as well as between the rich and 

poor households in Uganda (MOH/MWE, 2009; MWE, 2011; MWE/WWAP, 2005). 

Implementation o f pro-poor and equitable WASH measures recommended by the National Water 

Policy and organizational strategies (MOH/MWE, 2009; UNWDR, 2008), is still a challenge. 

However, it is important to note that the determinants o f WTP amongst HIV/AIDS affected and
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non-affected households as was explored in this thesis contribute to the on-going discourse of 

improving water supply amongst vulnerable groups of people and hence may be used in planning 

for equitable water supply at various levels and in different organisations in Uganda. Future 

water supply projects should mobilise, train and use water vendors and WUC members as entry 

points not only for providing local leadership but also for encouraging people to pay water user 

fees. Water subsidies (cross-subsidies) under a community based targeting approach should be 

designed to benefit especially the very poor who may include some PLWHA and the elderly but 

generally efforts should be made to improve access to improved water sources for all people. 

Efforts to improve WASH services delivery for PLWHA should not solely focus on addressing 

this vulnerable group of people but rather on increasing access to services for all people but with 

an HlV/AlDS perspective.
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11.0 ANNEXES

11.1 Annex 1 -  Household Survey Tool 

INFORMED CONSENT FORM FOR HOUSEHOLD RESPONDENTS.

PROJECT TITLE: ASSESSMENT OF ACCESS TO, PERCEPTIONS AND DETERMINANTS 
OF WILLINGNESS TO PAY FOR WATER AMONGST HIV/AIDS AFFECTED HOUSEHOLDS 
AS COMPARED TO NON-AFFECTED HOUSEHOLDS

PRINCIPAL INVESTIGATOR (S): MUGAMBE RICHARD KIBIRANGO

Hello, I am ..................  working on a research project about access to, perceptions and
willingness to pay for water, sanitation and hygiene amongst HIV/AIDS affected as compared to 
non-affected households.

The specific objectives o f this study include: to determine the level o f  access to and use 
o f  appropriate sanitation facilities and safe water; to assess the perceptions towards WASH 
amongst affected and non-affected households; to determine the willingness to pay (WTP) and 
affordability to pay for WASH amongst affected households as compared to non-affected 
households and to assess how the people living with HIV/AIDS (PLW HA)’s social environment 
shapes access to, use and sustainability o f  WASH. You have been selected to represent people 
from this area, and we would very much like to hear your opinions and experiences. I shall be 
asking you questions relating to your expenditures, access to, perceptions and willingness to pay 
for water, sanitation and hygiene in this community. There are no risks to your participation in 
this study. Your participation is voluntary. If  you feel uncomfortable with any o f  these questions, 
you are free to refiise to answer them. I therefore kindly request you to be as honest as you can in 
answering these questions as this will help us to design strategies for improving access to water, 
sanitation and hygiene for people living in this community. We hope the results o f  this study will 
lead to the overall improvement o f health o f  status o f  the people. The interview will take about 
45 minutes. You do not have to take part in this study if you do not wish to, and refusing to 
participate will not affect you at all. Please feel free to ask any questions. I f  you have any 
questions you may ask them now or later by contacting P ro f Wabwire Mangen - 0772732206 
(Chairman Ethics Committee Makerere University School o f  Public Health) or Mr. Richard 
Mugambe -  0712381346 (Principle Investigator). Do you have any questions? Would you be 
willing to participate in our study? I f  you are willing, please sign this consent form in the space 
provided below.

DECLARATION:
I have read, or had read to me, the information leaflet for this project and I understand the 
contents. I have had the opportunity to ask questions and all my questions have been answered to 
my satisfaction. I freely and voluntarily agree to be part o f this research study, though without 
prejudice to my legal and ethical rights. I understand that I may withdraw from the study at any 
time and I have received a copy o f this agreement.
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PARTICIPANT'S CODE: ...........
CONTACT DETAILS:................
PARTICIPANT’S SIGNATURE:
Date:.............................................

Statement of investigator's responsibility:

I have explained the nature and purpose of this research study, the procedures to be undertaken and 
any risks that may be involved. I have offered to answer any questions and fully answered such 
questions. I believe that the participant understands my explanation and has freely given informed 
consent.

INVESTIGATOR’S SIGNATURE:......................................... Date:...............................

I. BACKGROUND INFORMATION
(1) a. Name Interview er____________________________

b. Questionnaire N o :___________
(2) Date o f  Interview ___________________________________
(3) W ard___________________ (4) Village/Local Council I ___________
(5) Parish________________(6) Sub-County______________ (7) County
(8) District________________________

II. HOUSEHOLD SOCIAL DEMOGRAPHIC CHAFlACTERISTICS
8. Type o f  household headship 1. Man headed

2. Female headed
9. Sex o f Respondent 1. Male

2. Female
10. Age o f  R espondent............................................
11. Marital status 1. Married

2 Unmarried/Single
3 Divorced
4 Widow/widower
5 Separated
6 Cohabiting

12. Religion 1 Roman CathoHc
2 Anglican
3 Moslem
4 Pentecost
5 Other (Specify)........................................

13. Are you the head o f  the household? 1. Yes
2. No
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14. If no, how are you related to the household 
head?

1) Wife
2) Husband
3) Child
4) Relative

15. What is your highest level o f  education 
completed? I f  still attending, put highest 
completed.

1) No Education
2) Primary (Lower P 1 -P4)
3) Primary Upper (Upper P5 -  P7)
4) Ordinary Level Secondary
5) Advanced Level Secondary
6) Tertiary

16. What is your main activity for income? 1) Peasant
2) Professional (specify- teacher. Nurse);
3) Self-employed (specify- trader, 

mechanic);
4) Others (specify- e.g. local politician)

17. What is your approximate earning per 
month (in shillings) from the job?

18. How many children are under your care?

19). What were the commonest infections/symptoms amongst the children and parents in the last 
2 months? (Please use the table below. Begin with the youngest child)

Children  
under 18 
years

Age Sex Class in 
School if  
Studying  
Or
Occupation  
if  working

If not in
School, reason

Relationship Infection/Sym ptom  in the 
previous 6 months (Use codes)
1 -  Diarrhoea;
2 -  Malaria;
3 - T B ;
4 - Skin Infection;
5 - W asting;
6 -H IV /A ID S + A R T
7 -H lV /A ID S + N A R T  
8 -  O ther (Specify).
Use more than one code in case 
o f m ultiple sym ptoms.

M F

#1
#2
#3
#4
C hildren  
Above 18 
years
#1
#2
#3
Husband 
or wife
#1
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20.
(a)

Did any family member (children or aduh) 
die o f HIV/AIDS related sickness in the past 
two years?

1) Yes
2) No

b) If yes (for 20.a above), what is your relationship with the person who died? .........................

c) If yes, was he/she on ART.............................................................
d) Is there a person living with HIV/AIDS in 

the Household?
1) HIV Affected Household
2) HIV Non Affected Household

21. Who owns the house where you are living? 1) Personal house
2) Family house
3) Rented
4) Other (Specify)...........................

22. For how long have you been living in this 
house?

1) Less than one year
2) More than a year
3) Don’t know

23. Household Expenditure pattern
23. What items make up recurrent (regular & on-going) household Expenc iture in a year?

Expenditure category Estimated monthly 
expenditure (Shs.)

Estimated Expenditure 
Per Year (Shs.)

A Food
B Water
C Sanitation (constructing and rehabilitating 

facilities, emptying latrines etc)
D Soap
E Rent (for renters)
F Healthcare

III. ACCESS TO WATER SUPPLY
21. a) What is the main type of water source used by 1) Public taps or stand pipes

your household use? 2) Boreholes or tube wells
3) Protected dug well
4) Unprotected dug well
5) Protected spring
6) Unprotected spring
7) Surface source (dam, lake, river.

stream, pond and canal)
8) Covered rainwater tank
9) Uncovered rainwater tank
10) Cart with tank/drum
1 l)Piped household water connection

located inside the user’s dwelling.
plot or yard.

12) Other (specify).............................
b) What is the ownership status o f the water 1. Public
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source? 2. Private
c) If  private, which institution or NGO 
constructed the water source and when?

Year: .................
Organization...............................

d) Why did you choose that source o f water? 1) Only source available (no other 
options)

2) Cheapest water source
3) Nearest water source
4) Safest water source
5) Other (specify)...................................

e) Who fetches water in this household? 1) Wife
2) Husband
3) Both wife and husband
4) Girl Children
5) Boy children
6) All children
7) Husband, wife and children
8) House helper
9) Vendors

22. How much time do you take to walk to the water 
source and back including waiting time (in 
queue)?

23. a) Does your main water source yield at the same 
rate throughout the year?

1) Yes
2) No

b) If  no, which water source (s) do you resort to 
during times o f  such seasonal scarcity?

24. a) Where is the location o f  your primary water 
source/point used by your household?

1) In own house
2) In own yard/plot
3) In neighbours house/yard
4) At a kiosk
5) At an institution (mosque, church,

school etc.)
6) Other (specify)....................................

b) Are there times when you ever get water from 
water vendors?

1) Yes
2) No

c) If  yes to 24 (b) above, how much do you pay 
for the water from the vendors per 20 litre 
Jerrican?
d) How far (distance in kilometres) is the primary 
water source from the homestead?

25. a) Do you pay for the water at the primary water 
source?

1) Yes
2) No

b) If  yes, what is the mode o f payment for the 
water and how much is paid?

1) M on th ly .........................
2) Y e a rly ............................
3) D a ily ...............................
4) Every collection (Per 20 litre 

Jericcan).....................
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c) If you pay for water as in 25 (b) above, is there 
any other fmancial contribution that you make 
towards maintenance o f the water source in case 
of breakage?

1) Yes
2) No

d) If Yes, in 25 (d) above, how much is the contribution?...............................
e) Apart from the financial contribution in 25 (d), 
is there any other contribution that you make 
towards the rehabilitation/maintenance o f the 
water sources?

1) Yes
2) No

f) Who organizes for the rehabilitation/maintenance o f the water source in case of 
breakage?......................................................................

26. a) Which Containers do you use for the following activities:
Activity Container (s) used

Fetching water
Boiling drinking water
Storing drinking water
Drawing drinking water
(b) How often do you clean the above containers?

Container (s) used Frequency of cleaning
Fetching water
Boiling drinking water
Storing drinking water
Drawing drinking water

27. a) Do you disinfect water for drinking purposes?
1) Yes 2) No

(b) If yes, which method (s) do you u se? .................................................
(c) If no, why?......................................................

28. Do you always boil all the water for drinking purposes in this household?
1) Always 3) Sometimes
2) Not at all 4) Don’t know

29. a) Have you ever used water guard to disinfect drinking water?
1) Yes 2) No

(b) If yes, what do you like and dislike about water guard?
Likes Dislikes

(c) Are you still using it for disinfection?
1) Yes 2) No

d) If No, w hy?...................
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IV. WASH Perceptions

30. What are the benefits o f sanitation facilities? Tick appropriately (Yes or No) and use a rank 
o f  average importance range (1-5).

Benefit Yes No Rank
Gain prestige in the community
Avoid dangers (snakes etc)
Avoid the discomfort o f the bush
Reduce flies
Reduce smells and sight o f  faeces in the compound
Keep my faeces from my enemies
Have more privacy to defecate
Feel safe
Save time o f  moving to neighbourhood or bush
Leave a legacy for my children
Feel royal
Make my life more modem
Be able to increase my tenants’ rent
Protect my household members and tenants from 
diarrhoeal diseases
Make it easy to defecate for the elderly and sick

31. a) What do you think about the costs o f  water at household level?
1. Low 2. High

b) What do you think about the costs o f sanitation and hygiene at household level?
1. Low 2. High

32. What do you think about the time that you or household members use to fetch water?
1. Little time 2. A lot o f time

33. a) Do you use a lot o f  labour to fetch water? l .Y e s  2. No 

b) If  yes, how do you save the labour?

V. SANITATION AND HYGIENE
34. a) Is there a sanitation facility (latrine or 1) Yes

toilet) in this household? 2) No
b) If yes, what toilet facility does this 1) Flush To ilet/WC
household use? 2) Pit Latrine

3) VIP Latrine
4) Pour Flush
5) Ecological sanitation facility
6) Other (spec ify )..........................
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c) If  no, how do the household members 
dispose o f  human excreta?

1) Public facility (shared with payment)
2) Open defecation/Bush
3) Public (shared with neighbours

freely)
d) If  Public (shared with payment), how 
much money do you pay for every use or 
per month?

e) For (C) above, if (1) or (3), what type o f 
facility is it?

1) Flush Toilet/WC
2) Pit Latrine
3) VIP Latrine
4) Pour Flush
5) Ecological sanitation facility
6) Other (specify )..........................

f) For (c) above, if (1) or (3), how far is the 
facility from your house?

35. How would you describe the quality o f the 
toilet in terms o f  privacy and cleanliness?

1) Poor
2) Fair
3) Good

36. a) Is there a latrine facility in this household 
that got full?

1) Yes
2) No

b) What did you do, when your latrine 
facility got fiill?

1) Emptied the facility
2) Constructed another latrine
3) Switched to another chamber

37. a) Do you wash your hands after visiting 
toilet?

1) Yes
2) No

b) If  yes to a) above, what facilities do you 
use for hand washing?

1) W ater and Soap
2) Water and Ash
3) Only water
4) Other (specify)...............................

c) If yes for a) above, how far is the hand was ling facility from the toilet?
38. a) Do you think your latrine facility is well 

adapted to meet the requirements o f 
chronically ill people?

1) Yes
2) No

b) IfN o , why?..........................................................................................................................

c) What is your view about chronically sick 
people sharing sanitation facilities with 
other people?

1) Happy
2) Unhappy
3) Don’t know

VI) WILLINGNESS TO PAY FOR WATER
In this section, there are different scenarios for improved provision o f W ater and Sanitation. The 
Ministry o f  Water and Environment in partnership with the private sector is proposing to 
improve water supply and sanitation though provision o f  public facilities and building materials. 
Please indicate by ticking, which options/scenario you would prefer under different payments.

145



24) Willingness to pay for W ater from public Boreholes and Public Taps
Suppose the local authority in partnership with a local NGO extended water in your community such that 
there were several public taps and no one would have to walk for more than 10 minutes to reach one of 
these public taps with everyone in the community having access to a public tap within 500 meters o f  their 
house. Assume that the water was reliable and o f  good quality, and that the public taps would be open 
from 7:00 a.m. until 9:00 p.m. in the evening. The proposal is that payments be made on a m onthly basis 
and when a household pays for a particular month, and then m embers from the household could collect as 
much water as they wanted from the public tap or borehole.

Scenario 1 Contingent Valuation Question 1: Suppose there was a system o f public taps in your neighbourhood and 
that everyone that paid a fixed monthly fee could obtain as much water as they wanted from the public 
tap. If the m onthly fee for using the public taps was 10,000 Uganda shillings (UGX), would you use the 
public taps/borehole or would your household continue using its existing sources?
Sccond option: Monthly payment Public Taps Existing W ater Sources Don’t kno>f

1). I f  Y es, go 
to 2, If 
N o, go  to 3

10,000 UGX per month

2). 15,000 UGX per month
3). 5,000 UGX per month
O p tion s W hat is your p referred  public w a ter  facility  and  p ay m en t m eth od? G iv e  R eason (s)

P ublic w ater  facility P aym en t m ethod
Borehole Per Jerrican
Public Tap Monthly
Don’t know Don’t know
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25) W illingness to pay for Public Sanitation Facilities.
Suppose the local authority in partnership with a local NGO constructed several public toilet facilities in 
your community such that a public toilet would be near your home and no one would have to walk for 
more than 10 minutes to reach one o f  these public toilets with everyone in the community having access 
to a public toilet within 300 meters o f their house. Assume that the public toilets have permanent 
superstructures, provide privacy (lockable doors), are free from flies as well as odours, have anal 
cleansing material and hand washing facilities in place and would be open from 7:00 a.m. until 8:00 p.m. 
in the evening. Two payment options may be adopted: One, where people could pay the public toilet 
attendant for every use/visit. W hen you pay the care taker, you could use the facility and you can’t use it 
without payment. Second paym ent option, where every household that wants to use public toilets pays a 
fixed m onthly fee for all household members to use the facility throughout the month. In this case, the 
care taker would check to make sure that everyone that visits the facility is coming from a household that 
has made a payment for its household members for that particular month. Once a household has paid the 
monthly fee to the care taker, members from the household could use the public toilet for that month 
without limit.

Scenario
1

Contingent Valuation Question 1: Suppose that the prices o f using a public toilet on every visit 
was 100 UGX. W ould your household decide to use the public toilets or would you decide to 
continue using the existing sanitary facilities?

F irs t op tion : P aym en t for 
every  visit/use

Public  T oilet E xisting  S an ita ry  
facilities

D on’t know

1). I f  Yes, 
go to  2, 
If No, go to  
3

100 UGX per visit

2). 150 UGX per visit
3). 50 UGX per visit
Scenario
2

Contingent Valuation Question 2: Suppose there was a system o f public toilets in your 
neighbourhood and that every household that paid a fixed monthly fee could have all its 
m embers have unlimited use o f  the faciHty for that month. If  the monthly fee for using the 
pubhc toilets was 10,000 shillings, would you use the public toilet or would you decide to 
continue using the existing sanitary facilities?
Second option: Monthly payment Public Toilets Existing Sanitary facilities Don’t know

1). I f  Yes, 
go to  2, 
I f  No, go to 
3

10,000 UGX per month

2). 15,000 UGX per month
3). 5,000 UGX per month
Scenario  3 W h a t is you r p re fe rre d  public  san ita tio n  facility  and  p ay m en t m ethod? G ive reason (s).

P ub lic  S an ita ry  facility P ay m en t m ethod
Pit Latrine/VIP Per VisitAJse
Water borne system Monthly
Don’t know Don’t know
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11.2 Annex 2 -  Focus Group Discussion Guide

I a m _________________________ fro m _________________________________ working on a
research project about access to, perceptions and determinants o f  willingness to pay for water 
amongst HIV/AIDS affected households as compared to non-affected households. You have 
been identified as participants in this FGD and I kindly request you to participate in this study by 
responding to some questions.

Type o f  g roup :_________________
Gender: 1. Male

2. Female

3. Mixed

Date:
Venue:
Facilitator:
ID # o f Focus Group:
Main Recorder/Assistant:
Other Recorder/Assistant:
Number o f participants:
When were members’ recruited? (

Participants introduce themselves

Sanitation and Hygiene
l . ( a ) What methods o f  Human excreta disposal facilities are used in this area?

(b) Do you think all households in this area have Human excreta disposal facilities? If  
no what could be the reasons for this?
Are there any communal Human excreta facilities in this area? (Probe for use, 
operation, performance and maintenance o f  the facilities)
Are there charges for using the communal facilities? I f  yes, how much is it and are the 
people willing to pay for the communal Human excreta facilities?

2. (a) Do you think the sanitation facilities (both public and private) meet the needs o f 
PLWHA? I f  no, why?

(b) Are PLWHA, able to use communal sanitation facilities in the community? (Probe for 
reasons for both yes and no). How can sanitation services be improved to meet the needs 
o f PLWHA?

3. (a) Is hand-washing a common practice in this community? How and when are hands 
washed? Probe for procedure and materials used in washing hands.

(b) What are the major hindrances to hand washing in this community? Probe for hindrances 
that PLWHA face. Probe for affordability to pay for soap.

Water supply

l . (a) What are the major water sources in your community? (Probe for safe water sources and 
factors that render some water sources unsafe).

Location/District:
Time

. . .DD /M onth.. . / . . .YY) to (.. .D D /M onth.. . / . . .YY)

148



(b) Which households are mainly affected by water access problems? Probe about who 
fetches water and the safe water chain.

(c) Are their any payments made for water at the primary water sources? If  yes, what is the 
cost o f water (per 20 litre Jerrican or per month or year)? Do all households afford to pay 
that amount o f money? (Probe for households which can’t pay and why).

(d) What is the average time for fetching water (round trip to the water source and back 
home including queuing time)?

(e) What problems do households affected by HIV/AIDS face when it comes to accessing 
safe water sources? Probe for other challenges related to fetching water, getting adequate 
quantities o f water, storing water and boiling water/disinfecting water). Probe further 
about the attitude towards using the SWS for disinfecting water.

(f) How can water supply be improved in the village to benefit both HlV/AIDS affected 
households and non-affected households?
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11.3 Annex 3 -  Key Informant Interview Guide

I a m _________________________ fro m _________________________________ working on a
research project about access to, perceptions and determinants o f willingness to pay for water 
amongst HIV/AIDS affected households as compared to non-affected households. You have 
been identified as one o f  the Key Informants and I kindly request you to participate in this study 
by responding to some questions.

Interviewer:.....................................................
Title o f  the respondent:..........................................................
Profession o f the respondent:.............................................

1. What human excreta related problems are most prevalent in this community?
2. (a) What are the different household human excreta facilities in this area (If  possible by 

number)?
(b) Are there any public human excreta facilities in the area?
(c) I f  yes: (1) Name the organizations/institutions that constructed these facilities? Do these 

organizations also work in the field o f HIV/AIDS?
(d) Do you think these facilities are used by most people in this area including PLWHA? I f  

there are groups o f people who don't use facilities, please give reasons.
(e) How are the facilities managed and how much do people pay to use the facilities? Do all 

people afford to pay for the use o f  the public facilities?
(f) Are PLWHA or representatives from affected households, involved in meetings and 

activities related to the management, operation and maintenance o f  water and sanitation 
facilities? If  no, why? If  yes, how are they involved?

(g) Which village/parish/sub-county have the lowest coverage o f  latrines in the district? 
What is the prevalence o f  HIV/AIDS in those areas? Do you think the levels o f  sanitation 
in those areas are related to HIV/AIDS effects?

(h) What can be done to improve safe faecal disposal and hygiene in HIV/AIDS affected 
households -  at household level and at the level o f the local authority?

3. What are the common water sources used in this area (village/sub-county/county)?
4. (a) Do all households have access to safe water sources? If  no, why?

(b) Which organizations constructed the water sources? Do those organizations also work in 
the area o f HIV/AIDS?

(c) How are the facilities managed and how much do people pay for the water (per 20 litre 
Jerrican/per month)? Do all people afford to pay for the water including households 
affected by HIV/AIDS.

(d) What are the water challenges faced by HIV/AIDS affected households?
(e) What can be done to improve access to and use o f safe water in households affected by 

HIV/AIDS -  at household level and at the level o f  the local authority.
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Name: Richard Kibirango Mugambe
Title: Water, sanitation and hygiene in HIV/AIDS affected and non-affected households: 
access to, perceptions and willingness to pay in Uganda

ABSTRACT

Introduction: Integration of water, sanitation and hygiene (WASH) into HIV/AIDS programs 
has been strongly recommended but this will only be practically feasible with a good 
understanding of: access to and perceptions to WASH; barriers to access among people living 
with HIV/AIDS (PLWHA) as well as willingness to pay for water supply improvements among 
HIV/AIDS affected and non-affected households. This thesis explores the levels of access to, 
perceptions and determinants of willingness to pay for water supply improvements amongst 
HIV/AIDS affected households as compared to non-affected households in Uganda.

Methods: A cross sectional study was conducted. Quantitative data analysis was done using 
descriptive and inferential statistics (logistic regression). Qualitative methods using focus group 
discussions and key informant interviews were also employed and analysis of data was done by 
latent content analysis. A laboratory procedure using a portable laboratory was used to 
determine the quality of drinking water with Escherichia coli (E.coli) as the indicator organism.

Results: Results indicate that HIV affected households had better drinking water practices 
compared to non-affected households. As expected (based on the conceptual framework), 
perceptions, perceived barriers and benefits as well as cues to action influenced access to and use 
of WASH. At multivariable analysis, the perception that fetching water takes lot of time (AOR = 
2.57; 95% Cl: 1.48 -  4.47) was a significant predicator of buying water from vendors. In 
accessing WASH, PLWHA face financial, social, institutional, knowledge, attitudinal and 
physical barriers. The determinants of minimal willingness to pay (WTP) for water included: 
household income above 100,000 Uganda shillings (40 US dollars); age; education; being a 
vendor customer; making financial contributions towards the operation and maintenance of the 
primary water source as well as sleeping in own house.

Conclusions and recommendations: Based on the findings, it was realized that: knowledge of 
the public health benefits of sanitation is low in some households; water practices such as boiling 
drinking water and hygienically storing drinking water were better in HIV/AIDS affected 
households. Having a person (s) living with HIV/AIDS in a household is not to a significant 
explanatory factor of WTP for water but buying water from vendors and making payments at 
primary water sources were significant explanatory factors for WTP for water supply 
improvements. Future water supply projects should mobilize, train and use water vendors and 
WUC members as entry points not only for providing local leadership but also for encouraging 
people to pay water user fees. Water subsidies (cross-subsidies) under a community based 
targeting approach should be designed to benefit especially the very poor who may include some 
PLWHA and the elderly but generally efforts should be made to improve access to improved 
water sources for all. Sustained WASH health education messages targeting both affected and 
non-affected households should be developed and implemented.
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