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Abstract

Background: Water Sanitation and Hygiene (WASH) is a necessary but undervalued tool for
helminth prevention and control, aiming to provide long-term improvements in people's wellbeing.
Interventions that include WASH have been shown to be highly effective in reducing the
environmental exposure to, and transmission of, eggs and larvae for STH and schistosomes. Due to
limited resources and human psycho-social factors, the desired level of WASH has not been
realized in many developing countries. There are limited studies that have been conducted on
WASH behaviors and practices in poorly resourced communities such as the rural KwaZulu-Natal
where this study was conducted despite the evidence that WASH interventions have the potential
to reduce waterborne diseases. The proposed study seeks to explore WASH behaviors and practices

in the Ingwavuma area in South Africa which is endemic to schistosomiasis.

Methods: A mixed-methods research design was carried out to illicit data from research subjects.
An adapted WHO/UNICEF WASH questionnaire was administered to 57 households in Madeya
Village. We conducted 4 focus group discussions with members of the community and 8 in-depth
interviews with key informants in the study area. Before this, transect walks and community
mapping were conducted. Data was analyzed using SPSS version 25 for quantitative findings while

thematic analysis and grounded theory were the methods of analysis for qualitative data.

Results: There are no WASH intervention guidelines that guide the implementation of WASH
interventions in the prevention of schistosomiasis. Hence there is a lack of standardized procedures
or systematic practices that guide this process. Therefore, challenges are faced when WASH
intervention projects need to be evaluated and their impact measured in the context of
schistosomiasis prevention. Schistosomiasis risk factors were identified by members of the
community. These risk factors included water scarcity, village proximity to the river, prolonged
contact with open water bodies for domestic and recreational purposes as well as irrigation
practices. Psychosocial factors found to influence risky behaviour for schistosomiasis included
Vulnerability, Attitudinal, and Ability factors scoring high on intervention potential meaning that
WAGSH interventions aiming to bring about behavioral change in the study area need to focus on
these psychosocial factors. Stakeholders play a vital role in promoting WASH, although, effective
implementation, promotion, and adoption of WASH can only be fully achieved with the
involvement of various stakeholders, we found that there was a limited collaboration with various
WASH stakeholders. However, the role being played by the Department of Health through

community caregivers (CCG’s) to promote WASH was evident. The evidence provided by the

xi



study was then applied to develop a Schistosomiasis behavioral change prevention strategy. The
strategy considers the unique characteristics of the population, both psychological and contextual;
and is aligned with an existing behavioral change theory.

Conclusion: WASH plays a critical role in the prevention of schistosomiasis but has not received
much attention. The current study provided evidence-based information using a bottom-up
approach to understand the risk factors for schistosomiasis in Madeya by exploring the contextual,
(access) psychosocial (behavioral) and structural (stakeholders) factors. The study highlights the
gaps and recommends a strategy that can be implemented step by step to prevent schistosomiasis.
Prolonged contact with open water bodies for domestic and recreational purposes as well as

irrigation practices predispose the community to endemic schistosomiasis.

Keywords: Water, Sanitation, and Hygiene (WASH), Schistosomiasis, Psychosocial and
behavioral risk factors, Community-based interventions.
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CHAPTER 1

GENERAL INTRODUCTION, REVIEW PAPER, RESEARCH PROBLEM,
QUESTIONS, OBJECTIVES, AND THESIS STRUCTURE



1.1 Background

Access to water and sanitation is one of the major challenges in Sub-Saharan Africa. Many African
governments are facing challenges in providing potable water and sanitation services to their
citizens (1). Water sanitation and hygiene are critical components in improving health and
education outcomes as well as reduce gender disparities (2). The rapid population growth in
developing countries may result in access to water and sanitation lagging (3). Even though
environmental pollution affects the entire population, children are disproportionally affected by
health risks associated with limited access to water and sanitation (4). An increase in the number
of cases of gastrointestinal diseases such as soil transmitted helminths among school-going children

has been reported in developing countries (5).

South Africa is one of the best performer countries in Sub-Saharan Africa with over 90% water
supply and over 60% of sanitation coverage. However, disparities do exist between urban and rural
communities, with rural areas characterized by limited access to water and sanitation. Currently,

19% of the South African rural communities do not have access to a reliable water supply.

Communities that have limited access to water and sanitation are susceptible to STH,
Schistosomiasis and diarrheal diseases (6). Dreibelbis and colleagues (2014) (7), found that WASH
interventions implemented in schools reduced diarrhea and gastrointestinal-related clinic visits for
children under the age of five. Hands are the most common mode of transmission of gastrointestinal
diseases (8), handwashing with soap is reported to reduce transmission of STH by 46% (9).

The distribution of schistosomiasis is high in sub-Saharan Africa due to the limited water resources,
sanitation, and poor hygiene practices (10). Approximately 800 million people are infected with
Schistosomiasis globally and over 90% of this population lives in sub-Saharan African countries
with limited access to water and sanitation (11). Transmission occurs when urine or feaces from
infected people contaminate fresh water that contains intermediate host snails. Individuals coming
into contact with such water get infected through the skin, by schistosoma cercaria shed by infected
snails (12). Water might be considered ‘safe’ concerning schistosomiasis if it is from a source
defined as improved by the Joint Monitoring Program, or has not contained an intermediate host
snail for at least 48 hours (12).

At present schistosomiasis control relies on preventative chemotherapy with praziquantel however,
access to safe water and adequate sanitation are considered to be important components of
complete schistosomiasis control (13). The provision of WASH services offers long-term control

and has the potential to eliminate schistosomiasis (14). Treatment alone with praziquantel is not



sustainable for schistosomiasis control and will not break the cycle of transmission. Improvements
of WASH, infrastructure, and understanding people’s behavior are essential to achieve

sustained control of schistosomiasis (15).

The literature on social aspects of WASH points to both intra-personal and inter-personal factors
that influence behavior and practice as important components in WASH outcomes in a community
(16). Considering the low coverage of water and sanitation in the study area Ingwavuma (a, town
in UmKhanyakude District of KwaZulu-Natal,) with a population of 1303, understanding WASH
practices and behavior in this area is of critical importance as it will highlight how limited access
to water and sanitation has health implications for the community, in this case schistosomiasis.
Ingwavuma is a poorly resourced community in rural KwaZulu-Natal province with limited access
to water and sanitation, the community is also endemic to schistosomiasis. Only 20.8% of the
population have piped water inside the dwelling and 20.2% have flush toilets connected to sewage.
Previous studies in Ingwavuma, were largely influenced by biomedical models that mainly focused
on screening and treatment for schistosomiasis (17-20). Although water and sanitation were
reported as some of the risk factors for contracting schistosomiasis in Ingwavuma, the behavioral
and practices aspects were not thoroughly interrogated. Understanding WASH practices and
behaviours as risk factors for schistosomiasis contributes to knowledge on schistosomiasis
prevention hence contributing to the sustainable development goal numbers three and six.



1.2 Literature Review

This section gives a review of the literature on the impact of WASH interventions that have been
implemented in Sub-Saharan Africa to prevent schistosomiasis. It is presented in a form of a
manuscript entitled Water, sanitation, and hygiene (WASH) interventions for schistosomiasis
control in Africa: A systematic review. The systematic review is authored by Chanelle Mulopo,
Chester Kalinda, and Moses, J Chimbari and is under review for publication in the journal of

infectious diseases of poverty.
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Abstract

Background: Schistosomiasis is one of the most prevalent parasitic infections worldwide and 93%
of all cases are reported from Sub-Saharan Africa. Although the WHO advocates for chemotherapy
as the cornerstone of schistosomiasis control, it has limitations such as the inability to kill immature
worms and failure to prevent reinfection. Therefore, there is a need for integrated approaches and
strategies to effectively interrupt schistosomiasis transmission, especially in endemic foci.
Objective: The objective of this review was to assess the impact of WASH interventions in the
prevention of schistosomiasis, by assessing the types of interventions being implemented as well
as the outcome on behaviour and practices in relation to schistosomiasis infection in low-income
communities in sub-Saharan Africa.

Methods: A systematic search of primary studies published in peer-reviewed journals on WASH
interventions in the control of schistosomiasis was conducted. The following databases were
searched: MEDLINE, ScienceDirect, ProQuest Psychology Journals, JSTOR Health & General
Sciences Collection, CINAHL with Full Text, Health Source: Nursing/Academic Edition,
MEDLINE with Full Text, PsychINFO, Worldcat, and WorldCat.org. A data extract table was used
to extract relevant information from the included articles. Mixed Method Appraisal Tool (MMAT)
was used to evaluate the quality of all selected articles. Thematic analysis was applied to extract

data and information from the selected papers.



Findings: Most interventions were integrative combined with preventive chemotherapy. Most
studies indicated the value of WASH in the prevention of schistosomiasis especially in the context
of maintaining low prevalence after chemotherapy. WASH was also highlighted as a key aspect in
preventing the transmission of other diseases besides schistosomiasis. Behavioral interventions
were effective in preventing open defecation and water contact activities hence interrupting
schistosomiasis transmission. However, most published WASH interventions rely on the provision
of infrastructure or just assess the impact of existing WASH infrastructure on schistosomiasis, and

very few incorporate behavioral change interventions.

Conclusion:
Our study elaborated the importance of behavioral change in relation to use of safe and clean water,
sanitation and hygiene to control schistosomiasis infection. Behavioral change interventions are

possible if there is infrastructure to support it.

Keywords: Schistosomiasis control program, water sanitation, and hygiene (WASH),

interventions, Africa.



Introduction

Schistosomiasis is the third most devastating tropical disease in the world after Malaria and
intestinal helminthiasis (1, 2) and remains a major public health challenge in sub-Saharan Africa
(3). Approximately 230 million people are infected, and 500 million people are at risk of
contracting schistosomiasis (1, 4-6), with over 90% of the infections being in sub-Saharan Africa
(7-9). In the fight against schistosomiasis and other neglected tropical diseases, Sustainable
Development Goal 3 (SDG3) has a target to end neglected tropical diseases and waterborne
diseases by 2030. Additionally, The World Health Organization (WHO) has recommended
different strategies to prevent schistosomiasis. However, the focus has largely been on preventive
chemotherapy with praziquantel while alternative methods such as water, sanitation, and hygiene

(WASH), health education/communication, and snail control remain marginalized (10, 11).

The provision of water and sanitation contributes to the attainment of SDG 6 which aims at ensuring
access to water and sanitation for all by 2030. Attainment of SDG 6 contributes to meeting SDG 3,
target 3.3 which aims to combat epidemics including NTDs by 2030. Provision of clean water and
sanitation are essential in the prevention of schistosomiasis as they lead to a reduction of contact
with cercariae infested water thus interrupting schistosomiasis transmission (12). According to
Grimes et al. (2014) (13), safe water supply was associated with lower odds of schistosomiasis
infection. Currently, schistosomiasis control programs continue to place more emphasis on
treatment with praziquantel despite its limitations in preventing reinfection and killing of immature
worms (14, 15). This is despite the knowledge that access to improved water, sanitation, and
hygiene; and behavioral change prevent reinfection after treatment (11, 14). It is well known that
transmission of schistosomiasis takes place in snail infested freshwater bodies used by people for

various activities while contaminated with schistosoma ova from human feces or urine (16).

Even though schistosomiasis is a problem in Africa, countries like Tunisia have successfully
eliminated the disease while Morocco and Egypt have made significant progress towards
elimination (17). School-aged children (SAC) are the most vulnerable when it comes to
schistosomiasis transmission with infection being at its peak between 10 and 20 years of age (18).
Also, preschool aged children (PreSAC) have also been observed to be at risk of infection (19).
Approximately, 76% of the sub-Saharan Africa population live close to open water bodies such as
rivers and lakes (20) and that increases the risk of contracting schistosome infections. Although
mass drug administration (MDA) with praziquantel has successfully led to reduced morbidity due

to schistosomiasis in many endemic communities, re-infection occurs rapidly due to people coming
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into contact with cercariae infested water (21-23). Hence, there is great recognition that additional

control measures are necessary to ensure that transmission is interrupted (24, 25).

For improved morbidity control, effective water-based interventions that reduce transmission may
be operational adjuncts to treatment campaigns (21). There is a need for more comprehensive
schistosomiasis control programs to support MDA initiatives. Previous reviews by Grimes et al.
(2014) (13, 16) reported that an increase in access to safe water and adequate sanitation were
important measures to reduce the odds of schistosome infection. These authors also reported that
transmission of schistosomiasis is deeply entrenched in social-ecological systems whereby setting
specific or contextual factors and environmental factors determine human behavior and snail
population. Our review builds on this previous work to address identified gaps on demonstrating
the effectiveness of WASH interventions in the prevention of schistosomiasis in low-income
communities such as in many parts of Sub Saharan Africa Particularly assessing the effectiveness
of “software” interventions that target the social and behavioral practices of schistosomiasis
transmission. We did this by carrying out a systematic review and synthesis of the literature to
assess the impact of WASH interventions and MDA-programs on reducing the prevalence of
schistosomiasis. There are, limited studies that focus on the effectiveness of WASH behaviour and
practices in the prevention of schistosomiasis, most studies focus on the provision of WASH
infrastructure and MDA without really focusing on how WASH behaviour and practices contribute
to schistosomiasis transmission (17-22). With most communities being in proximity with open
water bodies in rural areas, coupled with limited access to improved water and sanitation. Areas
endemic to schistosomiasis are likely to have a high prevalence of schistosomiasis. MDA has been
reported to be successful in reducing the prevalence of schistosomiasis (23-25). However,
reinfection is likely to take place within a 12-month period after MDA (26). This is due to the fact
there is little or no focus on how behaviour and practices influence schistosomiasis transmission
when it comes to how the MDA programmes are being designed and/or implemented.

Methods

Search strategy

A systematic search of primary studies published in peer-reviewed journals was done on
MEDLINE, ScienceDirect, ProQuest Psychology Journals, JSTOR Health & General Sciences
Collection, CINAHL with Full Text, Health Source: Nursing/Academic Edition, MEDLINE with
Full Text, PsychINFO, Worldcat, and WorldCat.org. The search was carried out using the
following keywords with Boolean terms: Water AND Sanitation AND Hygiene OR Water OR
Sanitation OR Hygiene OR WASH OR Watsan OR WSH AND Schistosomiasis OR Schistosome



OR Bilharzia AND Control AND Intervention AND Western Africa OR Eastern Africa OR
Southern Africa OR Central Africa OR Africa OR Nigeria; Ethiopia; Egypt; DR. Congo; Tanzania;
South Africa; Kenya; Uganda; Algeria; Sudan, Morocco; Angola; Mozambique; Ghana;
Madagascar; Cameroon; Cote d’lvoire, Niger; Burkina Faso; Mali; Zambia; Senegal; Chad;
Somalia; Zimbabwe; Guinea; Rwanda; Benin; Burundi; Tunisia; South Sudan; Togo; Sierra Leone;
Libya; Congo; Liberia; Central African Republic; Mauritania; Eritrea; Namibia; Gambia;
Botswana; Gabon; Lesotho; Guinea-Bissau; Equatorial Guinea; Mauritius; Eswatini; Djibouti;
Comoros; Cabo Verde; Sao Tome & pricipe; Seycheles. Articles that could not be accessed through
the electronic search were sought through the University library. Articles retrieved from the
searches were screened independently by two assessors (CM and CK), and any disagreements were
discussed until consensus was reached. All references were managed using Endnote version 8.
Furthermore, management of duplicates was done using Endnote version 8. The review included
research articles from January 1981 to October 2020 and the search was conducted in December
2020. Articles were initially screened using titles followed by further screening using abstracts of
selected articles for eligibility (Table 1). Articles that did not meet the eligibility criteria at the title
and abstract screening were excluded and only those that fulfilled the inclusion criteria were
considered for full article review.

Inclusion and Exclusion criteria used to select review papers

Table 1: Inclusion and exclusion criteria of studies included in the review

Inclusion criteria

Exclusion criteria

Primary studies on schistosomiasis control
interventions with a WASH component
conducted in Africa

Studies conducted in the community and/or
schools

Only studies published in English were
considered

Studies conducted from January 1981 to
December 2020

Only studies that used praziquantel in the

treatment component were included

Schistosomiasis control programs with no

WASH component were excluded.

KAP studies with no WASH aspect

Studies that focused on prevalence and
epidemiology

Studies with no clear intervention were
excluded

Studies that used other medications besides

praziquantel were excluded.




For quality assessment, the Mixed Methods Appraisal Tool (MMAT) 2011 version was used to
guide the process. Individual studies were assessed based on the following domains: the clarity of
the research question, if the data collected addressed the research question, the appropriateness of
the study population, and the relevance of the outcome to the study objective. Each study included
in the review was assigned a score and an overall quality percentage score was calculated. The
studies were rated as low quality (1-4), moderate quality (5-7), and high-quality (8-10),

respectively.
Data characterization and analysis

The steps preceding data analysis involved developing a data extraction form used to determine the
relevance and/or quality of the study. Information on authors, date, the country where the study
was conducted, study objectives, intervention package, outcome, and conclusion were extracted
from each study. Data was compiled and thematic analysis was used to identify the themes
emerging from the data.

Results

Literature search through databases WorldCat.org yielded the most articles in 1497. One hundred
and fifty (150) articles were obtained from Worldcat, 129 from MEDLINE, 12 from Science Direct,
8 from ProQuest Psychology Journals, and 4 from JSTOR Health & General Sciences Collection.
The total number of records obtained was 1800. Ninety-nine (99) duplicate articles were removed
from the records. Thus, 1701 articles were subjected to title screening. One thousand five hundred
and twenty-three (1523) articles were excluded during the title screening as they were deemed
irrelevant to the study objectives. One hundred and seventy-eight (178) abstracts were screened
leading to exclusion of 151 on the basis that they focused mainly on the epidemiology and
prevalence of schistosomiasis in the context of WASH. The remaining total number of studies
eligible for full-text screening was twenty-seven (27). Further studies were excluded based on not
having a clear WASH intervention, KAP studies with no WASH aspects. Lastly, we excluded
studies that administered other medication other than praziquantel in their intervention because
WHO recommends praziquantel for the treatment of schistosomiasis. Eighteen studies (18) were
retained in the actual review. Figure 1 shows the PRISMA diagram and the process of screening

that was followed.
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Figure 1: PRISMA flowchart of the study selection process
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Characteristics of articles included

Table 2 shows the characteristics of the studies reviewed and provides a summary of the major
findings included in the review. All the articles included in this review were community-based
intervention studies including one conducted in both the community and a school setting. Among
these studies, three community-based studies targeted school-going children. The studies reviewed
were spread across Africa’s regions; 4 from Kenya (36-39), 3 from Tanzania (40-42), 2 from
Ethiopia (43, 44), another 2 from South Africa (45, 46) and 1 from each of the following countries:
Cote d'lvoire (11), Ghana (47), Uganda (48), Botswana (49), Zimbabwe (14), Nigeria (50) and 1
conducted in both Congo and Burundi (51). Five of the studies implemented community
participatory WASH interventions for control of schistosomiasis (11, 40-42, 46). Among the
remaining thirteen studies six provided WASH facilities (14, 36, 37, 48, 49, 51) and assessed the
impact of WASH on the prevalence of Schistosomiasis while six studies assessed the existing
WASH facilities with Schistosomiasis (38, 39, 43-45, 50) and lastly one study (47) installed a water

recreational area as a measure to prevent schistosomiasis.
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Table 2: Characteristics, strategies, and outcomes of Schistosomiasis control programs with a WASH component.

Author and Year Country Aims and objective Type of study # of Type of Major outcomes of Conclusion and
participan intervention the study comments
ts
Ali et al. (1989) Botswana To develop a national Observational | 1% survey | 1. Health The prevalence - It was concluded that
(49) schistosomiasis control study 15943 education among the 15-24- health education, water
program through a from 45 2. Provision of year-old age group in | supply, and sanitation
combined approach of schools water and the community was are considered to be
mobile teams and the 2" survey | sanitation (latrine) | reduced. the fundamental basis
primary health care system 17,00l 3. Diagnosis and for maintenance of
and to control S. mansoni. school treatment control.
children
enrolled
in 45
schools
Angelo et al. Tanzania To complement the Cross- 168 parent | Community 1. Very few people 1. To have a successful
(2019) (42) current chemotherapy- sectional informant | knowledge, identified schistosomiasis control
based schistosomiasis study S perceptions and schistosomiasisasa | program members of

control interventions to

reduce schistosomiasis.

water contact

practices

health problem in the

community.

the community need to

consider the disease a
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2. Poor knowledge of
transmission routes
of urinary
schistosomiasis.

3. Common symptom
of schistosomiasis
mentioned were
abdominal pain and
passing blood in the
urine

4. Participants agreed
that schistosomiasis

was preventable by

public health problem.
This can be achieved
when members of the
community have the
relevant knowledge,
correct perceptions and
to apply the correct
preventive and control
measures.

2. Health education
was reported to be a
necessary means of

schistosomiasis

avoiding random prevention.
excreta disposal in or
near water bodies and
avoiding playing in
the water or
swimming in ponds.
Chandiwanaetal. | Zimbabwe - To investigate the Observational | Rural 1. Diagnosis and 1.Reduced 1. In principle,
(1991) (14) effectiveness of integrated | study communit | treatment with prevalence of improved hygiene and
control measures against y of praziquantel. health education
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schistosomiasis at the

community level.

30,000
people.
targeted at
school
aged
children
between
7-15yrs

2. Provision of
water supply and
sanitation.

3. Health
education.

4. Asingle
application of the
synthetic
molluscicide
Bayluscide in the

main streams

schistosomiasis after
chemotherapy

2. The rate of
reinfection appeared
high although
infection intensities
were generally low.
Interventions aimed
at reducing human
water contact
consolidated
chemotherapy
results.

3. Reinfections
observed could be
attributed to excluded
groups from
treatment.

4. Drama
competitions showed
great potential in

communicating

should limit the risk of
reinfection. This
would reduce the need
for frequent
chemotherapy with
consequent savings in
the costs of drug
procurement and
delivery.

2. Improved sanitation
would have a
psychological effect on
reinforcing health
education messages
and thereby encourage
behavior patterns that
result in less
contamination.

3. The contribution of
improved sanitation,
safe water supplies,

and health education in
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health education controlling
messages. schistosomiasis is
difficult to evaluate
Gichuki et al. Kenya This study aimed to Cross- Atotal of | Access to water 1. Households Initiatives to ensure
(2019) (38) describe the association sectional 905 HHH utilizing piped water | adequate provision of
between S. mansoni study interviewe had the lowest improved water
infection and household dand proportion of sources should be a
access to improved water their stool infections with S. priority, and the
sources and sanitation samples mansoni. inclusion of the adult
facilities in Kirinyaga screened 2. Those who community in
County, central Kenya for S. reported that they schistosomiasis control
mansoni were satisfied with programs is crucial.
the water supply had
a 38% reduction in
odds of being found
to be infected with S.
mansoni.
Grimes et al. Ethiopia The aim of this analysis National 1,645 Assessment of 1. Schools with a 1. The combined water
(2016) (43) was to quantitatively mapping Schools WASH against high frequency of and sanitation score
compare WASH (water schistosomiasis water collection from | was not significantly
practices and sanitation potentially associated with the
and hygiene facilities) Schistosome infected | arithmetic mean
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with helminth infection

rates.

water had
significantly higher
arithmetic mean S.
mansoni infection
intensities.

2. No significant
differences were

reported between S.

intensity of S. mansoni

infection.

Mansoni and
sanitation.
Gryseels et al. Zaire and A report on the Observational | A Maniema (DRC) | Maniema 1.Chemotherapy is a
(1992) (51) Burundi experiences with study populatio | 1. Diagnosis and 1. Most treated valid tool for
population-based n of treatment. individuals, were re- | morbidity control but
chemotherapy and other 10,000 2. Focal infected to their has no long-term
control methods. people in | mollusciciding initial intensity level, | impact on
DRC and | Rusazi (Burundi) | 12 to 20 months after | transmission.
140,000 3. Chemotherapy | treatment.
in 4. Provision of 2. Repeated
Burundi piped water, the chemotherapeutic

building of public

laundry blocks,

interventions had no

or little impact on the
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simple showers,
footbridges.
5. Health

education program

(posters,
meetings) and
modern (video
films, radio
messages)

techniques.

high prevalence of
infection.

Burundi

1. Rapid reinfection
in children after the
first chemotherapy.
2. Repeated selective
treatment with
praziquantel resulted
in a reduction of the
prevalence to about
25%.

Hailu et al. (2020)
(44)

Ethiopia

To determine the effect of
water source, sanitation
and hygiene on the
prevalence of
schistosomiasis among
school-age children in
Northwest Ethiopia.

Cross-
sectional

study

333
School
age

children

Assessment of
WASH against

schistosomiasis

1. Seven percent of
children were
infected with
Schistosoma mansoni
infection.

2. Using surface
water for drinking,
poor hand wash habit
and latrine utilization

were significantly

1. Absence of safe
water for bathing,
washing and
swimming, poor
sanitation and hygiene
practices were major
risk factors for

schistosomiasis.
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associated with
Schistosoma mansoni

infection.

Harlimann et al.
(2018) (11)

Cote d’Ivoire

To assess the effect of an
integrated package of
interventions consisting of
preventive chemotherapy,
community-led total
sanitation (CLTS), and
health education, on the
prevalence of helminth
and intestinal protozoa

infections.

Cross-
sectional

study

Five
communit

ies

1.Chemotherapy
2.CLTS
3.Health

education

1. Health education
played a significant
role in the
construction of
latrines.

2. After
implementing CLTS,
the use of latrines
and reported
handwashing after
defecation was
significantly high.

4. Children from
households of
intervention
communities were
reported to use
latrines/toilets rather

than open bushes.

1. Other than access to
sanitation facilities,
attitudes towards
defecation and hygiene
practices, acceptance
and (appropriate) use
of these infrastructures
are key determinants
for discontinuation of
open defecation and
thus successful
interruption of fecal
contamination of the
environment.

2. CLTS triggering is
one of the most
important factors in
triggering behavioral

change.
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Katsivo et al. Kenya The project aimed to Cross- 203 HHH | 1.Provision of 1. Less swimming in | 1.The program would
(1993) (36) control sectional water the canals due to make a bigger impact
Schistosomiasis through 2.Laundry and bathrooms provided. | on schistosomiasis
the provision of alternative bath units 2. Defecation along infection if it was
water sources, 3. Chemotherapy | the water contact expanded to cover a
chemotherapy, and health 4. clearing of the | sites decreased to wider area and if
education. canals and streams | almost zero. chemotherapy was
of their thick 3. Over 90% of the carried out more
vegetation population showed frequently.
5. Health improvement in
education. knowledge of
schistosomiasis.
Katsivo et al. Kenya To reduce the transmission | Observational | A 1.Health 1. There was a Community
(1993) (37) of schistosomiasis in a rice | and cross- communit | education (films) | reduction of participation was
scheme in Kenya sectional y of 2,219 | 2.Chemotherapy schistosomiasis recognized as critical
study with praziquantel | intensity in the age in ensuring that
3. Alternative group 5-19 years. schistosomiasis control
water supply projects are successful.
(wells ) and
sanitation (pit-
latrines)
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4.Laundry and
bath units
5. Canals were
cleared of thick
vegetation
Kosinski et al. The main objective of the | Cohort and 3 Schools, | Water recreational | 1. Annual cumulative | The study shows a
(2012) (47) study was to test the observational | 1 junior area (WRA): A infection incidence biologically-relevant
hypothesis (chi-squared study high and 2 | concrete decreased and statistically-
analysis) that the annual primary swimming pool significantly in significant decrease in
cumulative incidence of S. schools fed by rainwater girls and boys inthe | S. haematobium
haematobium infection and hand-pumped | presence of a WRA annual cumulative
among a population of groundwater. 2. Risk factors for incidence ina
schoolchildren would infection also community after
decrease in the presence of changed significantly | installation of a WRA,;
a WRA. during the study. this decrease was not
achieved via MDA
alone in the year
before installing the
WRA.
Means et al. (2018) | Kenya The study evaluated the Retrospective | 701 stool | Anthelmintic 1. Only treatment 1. There was no
(39) impact of different cohort study samples Chemotherapy was associated with a | evidence of additional
potential helminth nested within and access to reduced probability benefit (synergy)
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protective packages on a randomized WASH (piped of infection with associated with access
infection prevalence, trial water and Schistosoma. to more than one
including repeated latrines). 2. Handwashing was | WASH resource when
treatment with associated with an combined with
albendazole and elevated probability chemotherapy.
praziquantel with and of Schistosoma However, access to
without WASH access. infection. Consistent | several WASH
handwashing was resources did appear to
associated with an demonstrate benefit in
increased risk of reducing
Schistosoma sp. Schistosomiasis
infection in the prevalence and
absence of intensity in adults who
anthelmintic therapy | did not receive
praziquantel.
Mulopo et al. South Africa | The study aim was to Cross- 36 Adult | Community 1.Water scarcity, 1. The study alluded to
(2020) (46) conduct a community sectional participan | Mapping and village proximity to environmental changes
diagnosis of WASH study ts transect walks the river, prolonged that could be made to

conditions by assessing
water, sanitation, and
hygiene practices and to

identify risk factors for

contact with open
water bodies for
domestic and

recreation purposes,

nudge people away
from the rivers and
contribute to the

prevention of
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schistosomiasis using poor irrigation schistosomiasis, such
participatory research practices were as designated bathing
methodologies. reported as risk and clothes washing
factors for areas.
schistosomiasis.
Mwanga et al. Tanzania To evaluate people’s Quasi- One Participatory 1. Anincrease in 1.PHAST intervention
(2015) (40) knowledge, attitudes, and | experimental | communit | Hygiene and knowledge, had a positive impact
practices (KAP) towards based on y 82 sanitation symptoms, health on the community’s
schistosomiasis and pre/post individual | transformation consequences, and KAP concerning
intestinal worm infections | intervention s aged (PHAST) isan preventative schistosome infections.
at the beginning of the >15 years | approach to health | measures of intestinal
project and 3 years after for the education/promoti | schistosomiasis.
the implementation of survey on that focuses on
locally adapted control community
interventions. participation and
capacity
development.
Mwanga and Tanzania A study on Quasi- One PHAST 1. Anincrease in There was a relatively
Lwambo (2013) schistosomiasis-related experimental | communit knowledge on causes | successful transfer of
(41) perceptions and water based on y 157 of intestinal biomedical knowledge
contact behavior was pre/post individual schistosomiasis. on schistosomiasis
undertaken in a intervention s aged through PHAST
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community where >15 years 2. Increase in intervention and this
intestinal schistosomiasis for the knowledge on knowledge was still
is endemic before and 2 survey symptoms of evident both
years after the schistosomiasis. theoretically and was
implementation of a 3. Knowledge translated into action
participatory hygiene and regarding the health by the study
sanitation transformation consequences of population in their
(PHAST) intervention. intestinal local practices related
schistosomiasis to schistosomiasis 2
increased years after the
significantly. intervention
4. Less water contact
with the lake.
5. There was a
significant reduction
in the frequency, and
duration of water
contact activities.
Odongo-Aginya et | Uganda This study aimed to assess | Observational | 600 1.Chemotherapy 1. The treatment in 1.The reduction of the
al. (1996) (48) the inhabitants' study individual | 2.Health combination with the | snail population, the
Participation in the control S education aforementioned decrease in the number
of schistosomiasis. measures resulted in | of infected people, and
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3.Sanitation (pit-
latrines)
4.Environmental
control (bush

clearing)

a cure rate of 73.2%
at the check-up after
one year.

2. A tremendous
reduction in all water
contact activities was

noted.

egg excretion as well
as the decreased
exposition by water
contact, acted together
to reduce the
transmission of S.
mansoni in the village.
2. Chemotherapy is
well accepted but it is
only a temporary
control measure in
endemic areas because
the risk of reinfection

remains.

Surakat et al.
(2020) (50)

Nigeria

To evaluate the
availability of WASH
facilities and its impact on
the prevalence of
schistosomiasis among

school-aged children.

Cross-
sectional

study

243
Participan

ts

Assessment of
WASH against

schistosomiasis

1.The highest
prevalence of
schistosomiasis
(46%) was reported
in the community
were 61% of the
residents lacked

access to toilets and

1. Frequent water
contact activities
including swimming
and bathing are risk

factors for infection
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64% were regularly
involved in water
contact activities
such as swimming,
bathing and washing
of clothes by the

river.

Tanser et al. (2018)
(45)

South Africa

To quantify the impact of
safe water supplies on

schistosomiasis.

Population

based cohort

N=90000

Scale-up in pipe

water

1. Participants living
in communities with
high coverage of
piped water were
eight times less likely
to be infected in
comparison to those
living in
communities with the
lowest coverage.

2. Household access
to piped water was
associated with a
15.6% reduction in

the risk of infection.

1. In this study,
children living in
communities with high
coverage of piped
water were eight times
less likely to be
infected relative to
those living in areas
with little or no access
to piped water. Every
1% increase in the
coverage of piped
water in the
surrounding local

community was
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associated with a
corresponding 2.5%
decrease in the odds of

infection.
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A synthesis of findings from the studies included in the review

Although preventive chemotherapy remains the mainstream intervention for schistosomiasis
prevention, WASH interventions ensure the sustainability of schistosomiasis control programs.
Analysis of results from eight of the eighteen studies show that different WASH interventions were
implemented to control schistosomiasis. Most of the interventions were integrated in nature (11,
14, 36, 37, 39, 48, 49, 51) and mainly constituted of preventive chemotherapy, health education,
snail control, and environmental control (bush clearing). Community participation was also
observed as one of the strong drivers of Schistosomiasis program sustainability and success (11,
40, 41, 46). All of the studies alluded to the importance of community participation in the success
of the program either implicitly or explicitly. Community participation plays an important role in
the success and sustainability of community interventions. Without community participation or
engagement, interventions are not likely to be sustainable once the project comes to an end,
resulting in project failure.

The different WASH strategies identified included; (i) Provision of water and sanitation (11, 14,
36-39, 45, 48, 49, 51) (ii) Health education (11, 14, 36, 37, 48, 51) (iii) Community-led total
sanitation (CLTS) (11) (iv) Participatory hygiene and sanitation transformation intervention
(PHAST) (40, 41) (v) Water recreational area (WRA) (47) and (vi) KAP with water contact
practices (42, 46) (vii) Chemotherapy (11, 14, 36, 37, 39, 48, 49, 51) and (viii) Environmental
control (36, 37, 48).

Interventions that provided access to water and sanitation and other related WASH
infrastructure (“hardware” interventions)

The majority of the interventions (reported in 10 of the 18) (11, 14, 36-39, 42, 45, 47-49, 51)
provided access to either water or sanitation, or both. Water supply was mainly in the form of piped
water, wells, handpumps while sanitation was usually the provision of latrines. Some studies were
specific on the type of latrine provided such as ventilated improved pit-latrines (VIP) while others
were not (11, 14, 36, 37, 48). However, one study (47) was particularly unique in that it provided
a Water Recreational Area (WRA). This particular study provided a swimming pool in the rural
community for children. The swimming pool was meant to interrupt the transmission of
schistosomiasis by limiting children’s exposure to natural river water. Other technologies included
in the interventions were washing slabs, laundry blocks, and bath units/showers/bathrooms by the
well site and footbridges. No interventions provided handwashing facilities or any facility

specifically for promoting hygiene.
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Community members participated in the building of toilets and were tasked with the responsibility
of maintenance of WASH technology at the end of the project to ensure project sustainability (11,
46). Community-led total sanitation intervention is community participation driven and all

members of the community participated at every stage of the intervention.

Hardware interventions reported to result in reduced prevalence of Schistosomiasis

Eight of eleven studies (14, 36-39, 45, 48, 49) that provided either water or sanitation or both
reported reduced prevalence of schistosomiasis following the intervention. One study reported a
reduced prevalence of schistosomiasis after treatment; however, the rate of infection remained high
but with low intensities (14). Furthermore, it was reported that reduced contact with infested water
enhanced the benefits of chemotherapy. Treatment of certain age groups did not have a substantial
impact on transmission as reinfection could be attributed to groups that did not receive treatment
(14). The study by Gryseels et al. (1992) (51) observed that at 12 to 20 months after chemotherapy,
reinfection was high in both adults and children with infection intensity returning to initial levels
observed. The community-led total intervention was observed to have led to a 100% coverage of
latrine in four intervention communities and 80% in one intervention community (11).

A study by Katsivo et al. (1993) (37) observed that having bathing facilities had a positive
behavioral change among children as it led to the reduction in water contact activities and reduced
open defecation on the riverbanks during swimming. Also, another study observed that
implementation of WRA (swimming pool) as an intervention measure against schistosomiasis led
to a reduction in the number of children swimming in potentially cercaria infested water (47). The
same authors also observed a significant reduction in the annual cumulative infection incidence in

girls and boys in areas where WRA was implemented.

A study by Gichuki et al. (2019) (38) and Tenser et al (2018) (45) found that the odds of contracting
schistosomiasis among people with piped water were reduced compared to those living in
communities with the lowest water coverage. Conversely, Tanser et al. (2018) (45) found that
household access to piped water was associated with a 15.6% reduction in the risk of
schistosomiasis infection. Another study by Means et al. 2018 (39) concluded that handwashing
was associated with an elevated probability of Schistosoma infection in the absence of anthelmintic
therapy.

Lastly studies that did not provide WASH facilities but assessed the impact of WASH on
schistosomiasis reported higher prevalence of schistosomiasis in communities with poor access to
WASH compared to communities that had access to WASH (38, 39, 43-45, 50).
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The community-based approach in the prevention of schistosomiasis (“software”
interventions)

Four (4/18) (40-42, 46) out of eighteen interventions did not supply a WASH technology or
encourage members of the community to build latrines. These interventions mainly focused on
behavioral change through community participation and hygiene education. The PHAST
(Participatory Hygiene and Sanitation Transformation) approach was used in two of these studies
while a type of KAP intervention focusing on knowledge, perceptions, and behavior was applied
in one study. Lastly community mapping and transect walks participatory methodologies were
implemented in one study (40-42, 46). These approaches did not include the provision of
technology but focused on community participation and capacity development while inducing

improvement in hygiene and behavioral change.

Behavioural change interventions reported increase in knowledge about Schistosomiasis

Two studies conducted by Mwanga et al. (2015) (40) and Mwanga and Lwambo (2013) (41)
reported improvement in knowledge on the cause, symptoms, and health consequences of intestinal
schistosomiasis (severe liver damage, poor cognitive performance); and knowledge on preventative
measures such as avoiding contact with infected water after implementing the PHAST
interventions. Similarly, a study by Katsivo et al. (1993) (37) reported over 90% improvement in
knowledge on causes of schistosomiasis, transmission, treatment, prevention, and control. The
study on knowledge perceptions and behavior reported health education as a necessary means of
schistosomiasis prevention (42).

The community-led total sanitation intervention (CLTS) implemented by Hurlimann et al. (2018)
(11) was focused on behavior change with emphasis on encouraging individuals to build their own
toilets. In their intervention coupled with preventive chemotherapy they reported that the
intervention was effective in reducing the prevalence of schistosomiasis. Since the CTLS approach
is based on community participation and engagement, members of the community had a sense of
ownership to the toilets that they built thus increasing the likelihood of the intervention to be

sustained after the project ends.

Health education played an important role in the integrated interventions; Seven (7/11) integrated
studies (11, 14, 36, 37, 48, 49, 51) had a health education component. All the studies reported on

the value of health education in the interventions. Health education was initiated using different
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strategies with one study not indicating how health education was conducted (49). However, the
study by Chandiwana et al. (1991) (14) indicated that health education was done through annual
school-based drama competitions. This study reported that drama competitions (edutainment) at
schools showed great potential in communicating health education messages.

Additionally, the use of print, audio, and visual media were additional tools used to educate the
community (14, 51). Health education was reported to complement the intervention by addressing
the lack of knowledge of disease transmission and prevention (37). Health education was also
reported to increase knowledge on the transmission, treatment, prevention, and control of
schistosomiasis (37). Only one study indicated the health messages that were included in the study
(48). They made the community aware of the disease and how water contact activities facilitate
transmission. Housewives were also encouraged to boil water and avoid bathing children using
untreated natural water. Additionally, Odongo-Aginya et al. (1996) (48) reported positive outcomes

following a health education in Uganda; 95% of members of the community-built toilets.

On the other hand, health education was reported to have limited outcomes in some studies, for
example in Zimbabwe (14) there were limited positive outcomes on the knowledge of
schistosomiasis from household heads and children on the specific aspects of the life cycle of
schistosomiasis. Furthermore, it was reported that health education executed by health staff created
a challenge because health care workers did not always have enough time to visit the community
to educate them about schistosomiasis. Furthermore, organizational and transport issues limited the
number of visits health workers could make to the schools to conduct health education sessions.
Also, the study (51) conducted in Congo and Burundi reported that the impact of health education

combined with WASH on schistosomiasis could not be assessed.

To ensure community participation and ownership of the schistosomiasis control program,
community members were involved in meetings from the beginning of the program in some of the
studies. Leaders and councils were oriented on the aspects of the programs (52). Five (5/18) studies
(11, 40-42, 46) used community-based interventions in the control of schistosomiasis. Community
members were consulted, familiarized, and sensitized on the project and that made them have
ownership of the project. In studies where members of the community were fully engaged (11, 40,
41, 47), they participated fully and built their toilets; they also participated in the construction of

the swimming pool, and they contributed money needed to improve the facilities.
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Discussion

There is a strong link between wash and schistosomiasis, many researchers have alluded to the
benefits of WASH in the prevention of schistosomiasis (15). Hence studies have been conducted
to assess the impact of WASH and schistosomiasis and others have provided WASH facilities in
the fight to prevent schistosomiasis. We discuss the different types of WASH interventions

implemented for schistosomiasis prevention and their outcomes.

Different types of WASH interventions and their outcome

The WASH interventions that we reviewed can be broadly grouped into two domains: software
WASH interventions and hardware WASH interventions. Hardware interventions refer to
interventions that focus solely on the provision of WASH technology such as the provision of
toilets, hand pumps, and laundry blocks. On the other hand, Software interventions focus on
behavioral change and this is mainly achieved through health education (52, 53).

Provision of water and sanitation was perceived as an improvement of health by members of the
community (37). Most of the WASH interventions provided infrastructure indicating the emphasis
on the provision of infrastructure and less focus on behavioral change interventions. Most of the
studies were of high quality. There is a need to structure and design WASH interventions in a way

that allows comparisons and reaching concrete conclusions.

When WASH technologies are provided in the community, the community needs to be educated
on how to correctly use the technologies. In other words, to bring about effective change, for
example, behavioral change, health education is imperative. We, therefore, discuss WASH
interventions in conjunction with health education as strategies for controlling schistosomiasis.
Most of the studies included in the review did not adequately indicate the additional value of WASH
in integrated programs for schistosomiasis control. Although one study (39) found hand-washing

to increase the risk of schistosomiasis, no intervention provided a safe alternative for handwashing.

Community-based interventions such as CLTS also promote behavioral change. Some studies (11,
41,) reported that the provision of technology does not guarantee its use. Consequently,

interventions such as CLTS go beyond the provision of technology targeting behavior change
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which results in the use of toilets and limits open defecation that contributes to schistosomiasis
transmission. CTLS was found to be effective in behavioral change; members of the community
were more likely to use the toilets following the CTLS intervention. PHAST interventions play an
important role in community awareness as well as increasing knowledge about the disease (41).
These are important steps to consider in the control of schistosomiasis. MDA projects ought to have

strong components on knowledge about the disease and also perceive it as a public health problem.

Health education has positive outcomes in increasing knowledge but has been reported to not
guarantee behavioral change (54, 55). Additionally, health education in the absence of WASH
facilities has limited impact. To achieve sustainable outcomes from health education, the health
education component has to be incorporated appropriately with WASH facilities being provided
(56). It is also important to identify the appropriate health education communication channels
tailored to a community as well as making sure that the material can be easily understood by the
target population. Where possible members of the community should be trained to conduct health
education. Ensuring that some members of the community are trained and are able to provide health
education contributes to project sustainability.

Preventive chemotherapy alone was found to reduce morbidity and intensity of schistosomiasis
(57); however, the WASH component played an important role in maintaining low prevalence by
preventing reinfection. Most studies report reinfection after treatment, and that is attributed to
continued contact with infested water by members of the community. Additionally, treatment is
also not sustainable because it is usually targeted at high-risk groups. Thus, reinfection may occur
as a result of systematically omitted groups such as adults who become the sources of infections to
the previously targeted groups, (58) resulting in long-term morbidity for untreated groups. Age
groups that are not targeted through preventive chemotherapy remain a reservoir for reinfection.

Hence WASH sustains low prevalence after treatment.

Although WASH has been reported to sustain a low prevalence of schistosomiasis following
treatment, some studies report the difficulty in evaluating the impact of WASH on schistosomiasis
(59). Arguably provision of WASH technology is expensive (60) and many researchers have
alluded to this. However, interventions should not only focus on the costs alone but also on the
long-term benefits of WASH interventions. CTLS and PHAST interventions provide clear evidence
that one can implement a WASH intervention at reasonable costs (61). The critical point is to have

community buy-in; once the community is interested in the project, they are more likely to
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contribute funds to improve their WASH facilities thus lowering the costs of the WASH project
(62).

The role of community in preventing Schistosomiasis

Community participation was highlighted as an important factor in ensuring program sustainability
(63). Studies on community engagement report that community engagement is effective in project
acceptance and sustainability. Furthermore, our results show that studies in which interventions
had a strong community participation component led to an increased number of toilets built and
reduced open defecation as well as water contact activities. Only four studies took a community-
based approach commonly referred to as a bottom-up approach. This approach locates the
community at the center of the problem and is based on capacity building and empowerment (64).
The involvement of local communities in the design and implementation of schistosome and
intestinal worm control programs is increasingly being recognized as crucial for achieving cost-
effective and long-term sustainability (4). Community participation in schistosomiasis control
programs guarantees the sustainability of the project. The only limitation emanating from the
current study was that they were a few studies that focused on implementing integrated
schistosomiasis control programs with WASH components. Therefore, generalizations must be
limited to the context of the current study.

WASH Coverage and Schistosome life cycle

WASH coverage in communities that require schistosomiasis control interventions is usually poor.
Mulopo et al (46, 65) reported poor access to WASH in a community endemic to schistosomiasis
in rural KwaZulu-Natal. Individuals infected with schistosomiasis release eggs through urine or
faeces depending on the schistosma species. Eggs that enter freshwater bodies hatch and release
miracidia (13) which then infect suitable intermediate host snails (4, 66) and infected snails later
release infectious cercariae which penetrate skin of humans coming into contact with freshwater
bodies infested with cercariae. However, provision of WASH infrastructure as part of WASH
interventions to prevent schistosomiasis plays a role in reducing human water contact. For example,
when toilets are provided and are used by members of the community, schistosome eggs are
contained within the toilet and prevented from entering freshwater bodies. In this case sanitation
would be effective in preventing schistosomiasis transmission through reduction of snail infections
(68). It should however be noted that a given reduction in miracidia does not lead to a proportional
reduction in cercariae and human infections. This is as a result of the exponential reproduction of

the parasite within the intermediate host snail hence, the risk of human infection (13, 68). It should,
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however, be noted that provision of safe water supplies may not completely prevent water contact
with freshwater bodies because of other factors such as cultural, environmental and socio-economic

differences which still may prompt individuals to get into contact with open water bodies (13).

The nature of studies conducted on WASH and schistosomiasis are usually observational. There is
need for more cluster randomized control studies on WASH and schistosomiasis. This also needs
to be accompanied by strict guidelines on how to implement WASH interventions in different
contexts which can further give room to proper monitoring and evaluation of the WASH programs.
In doing so, researchers and experts running these programs can obtain conclusive results on the
effectiveness of WASH programs in the control of schistosomiasis.

This review builds on earlier studies by Grimes et al (13, 16). Our review focused on the
effectiveness of WASH interventions in the prevention of schistosomiasis. Furthermore, we
highlighted gaps in the failure of researching conclusive results with WASH interventions. The
failures were attributed to a lack of focus on behavioral change interventions. Furthermore, there

are no guidelines that exist on how to implement WASH interventions for different contexts.

Conclusion

WASH plays an important role in the prevention and control of schistosomiasis. However, WASH
interventions should be executed carefully through the bottom-up approach by emphasizing
community participation as this increases the likelihood of the success of the program. WASH
projects also need to be carefully designed to evaluate their impact on health outcomes.
Furthermore, we recommend that more studies with bottom-up approaches are needed to test their

efficacy and which approaches work best.

List of Abbreviations

CLTS: Community-Led Total Sanitation

HHH: Household Head

MDA: Mass Drug Administration

PHAST: Participatory Hygiene and Sanitation Transformation
WASH: Water Sanitation and Hygiene

WHO: World Health Organisation

WRA: Water Recreational Area

Declaration

Ethics approval and consent to participate: Not applicable

35



Consent for publication: Not applicable

Availability of data Material: All data generated and analyzed in this manuscript are included in
the manuscript and its supplementary information files.

Competing interest: The authors declare that they have no competing interest.

Funding: National Research Foundation (Reference number; SFH170627245492), Programme
Grants for applied research: [Award number; UoERef:CT-4987(d)]; Department for International
Development, UK Government: [Award number; RSORef.no.CT-4987(c) LSRefMED2559].
Author’s contribution: Conceptualization, C.M. Literature search, C.M, and C.K formal analysis
C.M, Supervision M.J.C, and C.K, writing original manuscript CM, Writing-review & editing C.M;
CK; and M.J.C. All the authors have read and approved this version of the manuscript.
Acknowledgment: We are grateful to the funders that made it possible for us to carry out this study;
British Academy (Knowledge Frontiers 2018 - KF2\100075), the college of health sciences (CHS)
at the University of KwaZulu-Natal, National institute for health research (NIHR) and National

research foundation (NRF).

36



References

1. Hotez PJ, Kamath A. Neglected tropical diseases in sub-Saharan Africa: review of their
prevalence, distribution, and disease burden. PLoS neglected tropical diseases. 2009;3(8):e412.

2. Nour NM. Schistosomiasis: health effects on women. Reviews in Obstetrics and Gynecology.
2010;3(1):28.

3. Chitsulo L, Engels D, Montresor A, Savioli L. The global status of schistosomiasis and its
control. Acta tropica. 2000;77(1):41-51.

4. Colley DG, Bustinduy AL, Secor WE, King CH. Human schistosomiasis. The Lancet.
2014;383(9936):2253-64.

5. Organization WH. Crossing the billion: lymphatic filariasis, onchocerciasis, schistosomiasis,
soil-transmitted helminthiases and trachoma: preventive chemotherapy for neglected tropical
diseases. 2017.

6. mondiale de la Santé O, Organization WH. Schistosomiasis and soil-transmitted helminthiases:
numbers of people treated in 2017-Schistosomiase et géohelminthiases: nombre de personnes
traitées en 2017. Weekly Epidemiological Record= Relevé épidémiologique hebdomadaire.
2018;93(50):681-92.

7. Fenwick A, Savioli L, Engels D, Bergquist NR, Todd MH. Drugs for the control of parasitic
diseases: current status and development in schistosomiasis. Trends in parasitology.
2003;19(11):509-15.

8. Xu J, Yu Q, Tchuenté L-AT, Bergquist R, Sacko M, Utzinger J, et al. Enhancing collaboration
between China and African countries for schistosomiasis control. The Lancet Infectious Diseases.
2016;16(3):376-83.

9. Utzinger J, Raso G, Brooker S, De Savigny D, Tanner M, @rnbjerg N, et al. Schistosomiasis and
neglected tropical diseases: towards integrated and sustainable control and a word of caution.
Parasitology. 2009;136(13):1859.

10. Li EY, Gurarie D, Lo NC, Zhu X, King CH. Improving public health control of schistosomiasis
with a modified WHO strategy: a model-based comparison study. The Lancet Global Health.
2019;7(10):e1414-e22.

11. Hirlimann E, Silué KD, Zouzou F, Ouattara M, Schmidlin T, Yapi RB, et al. Effect of an
integrated intervention package of preventive chemotherapy, community-led total sanitation and
health education on the prevalence of helminth and intestinal protozoa infections in Cote d'lvoire.
Parasites & vectors. 2018;11(1).

37



12. Esrey SA, Potash JB, Roberts L, Shiff C. Effects of improved water supply and sanitation on
ascariasis, diarrhoea, dracunculiasis, hookworm infection, schistosomiasis, and trachoma. Bulletin
of the World Health organization. 1991;69(5):609.

13. Grimes JE, Croll D, Harrison WE, Utzinger J, Freeman MC, Templeton MR. The relationship
between water, sanitation and schistosomiasis: a systematic review and meta-analysis. PL0S
neglected tropical diseases. 2014;8(12).

14. Chandiwana SK, Taylor P, Matanhire D. Community control of schistosomiasis in Zimbabwe.
The Central African journal of medicine. 1991;37(3):69-77.

15. Chimbari MJ. Enhancing schistosomiasis control strategy for zimbabwe: building on past
experiences. Journal of parasitology research. 2012;2012.

16. Grimes JE, Croll D, Harrison WE, Utzinger J, Freeman MC, Templeton MR. The roles of water,
sanitation and hygiene in reducing schistosomiasis: a review. Parasites & vectors. 2015;8(1):156.
17. Kabuyaya M, Chimbari MJ, Manyangadze T, Mukaratirwa S. Schistosomiasis risk factors
based on the infection status among school-going children in the Ndumo area, uMkhanyakude
district, South Africa. Southern African Journal of Infectious Diseases. 2017;32(2):67-72.

18. Kabuyaya M, Chimbari MJ, Manyangadze T, Mukaratirwa S. Efficacy of praziquantel on
Schistosoma haematobium and re-infection rates among school-going children in the Ndumo area
of uMkhanyakude district, KwaZulu-Natal, South Africa. Infectious diseases of poverty.
2017;6(1):83.

19. Manyangadze T, Chimbari MJ, Gebreslasie M, Ceccato P, Mukaratirwa S. Modelling the spatial
and seasonal distribution of suitable habitats of schistosomiasis intermediate host snails using
Maxent in Ndumo area, KwaZulu-Natal Province, South Africa. Parasites & vectors.
2016;9(1):572.

20. Manyangadze T, Chimbari MJ, Gebreslasie M, Mukaratirwa S. Risk factors and micro-
geographical heterogeneity of Schistosoma haematobium in Ndumo area, uMkhanyakude district,
KwaZulu-Natal, South Africa. Acta tropica. 2016;159:176-84.

21. Humphrey JH. Reducing the user burden in WASH interventions for low-income countries.
The Lancet Global Health. 2019;7(9):e1158-€9.

22. Piper JD, Chandna J, Allen E, Linkman K, Cumming O, Prendergast AJ, et al. Water, sanitation
and hygiene (WASH) interventions: Effects on child development in low-and middle-income
countries. The Cochrane Database of Systematic Reviews. 2017;2017(3).

23. Chandiwana SK, Taylor P, Matanhire D. Community control of schistosomiasis in Zimbabwe.
The Central African journal of medicine. 1991;37(3):69-77.

38



24. Gryseels B. The epidemiology of schistosomiasis in Burundi and its consequences for control.
TRSTMH</cja:jid> Transactions of the Royal Society of Tropical Medicine and Hygiene.
1991;85(5):626-33.

25. Tanser F, Azongo DK, Vandormael A, Barnighausen T, Appleton C. Impact of the scale-up of
piped water on urogenital schistosomiasis infection in rural South Africa. eLife. 2018;7.

26. Gryseels B, Polderman AM, Engels D. Experiences with the control of schistosomiasis mansoni
in two foci in central Africa. Memorias do Instituto Oswaldo Cruz. 1992;87:187-94.

27. Utzinger J, Raso G, Brooker S, De Savigny D, Tanner M, @rnbjerg N, et al. Schistosomiasis
and neglected tropical diseases: towards integrated and sustainable control and a word of caution.
Parasitology. 2009;136(13):1859-74.

28. Leder K, Weller P. Epidemiology, pathogenesis, and clinical features of schistosomiasis.
UpToDate, Basow, DS Ed Waltham: UpToDate. 2013.

29. Kalinda C, Mindu T, Chimbari MJ. A systematic review and meta-analysis quantifying
schistosomiasis infection burden in pre-school aged children (PreSAC) in sub-Saharan Africa for
the period 2000-2020. Plos one. 2020;15(12):0244695.

30. Adenowo AF, Oyinloye BE, Ogunyinka Bl, Kappo AP. Impact of human schistosomiasis in
sub-Saharan Africa. Brazilian Journal of Infectious Diseases. 2015;19(2):196-205.

31. Evan Secor W. Water-based interventions for schistosomiasis control. Pathogens and global
health. 2014;108(5):246-54.

32. Zacharia A, Mushi V, Makene T. A systematic review and meta-analysis on the rate of human
schistosomiasis reinfection. medRxiv. 2020.

33. Dejon-Agobé JC, Edoa JR, Honkpehedji YJ, Zinsou JF, Adégbite BR, Ngwese MM, et al.
Schistosoma haematobium infection morbidity, praziquantel effectiveness and reinfection rate
among children and young adults in Gabon. Parasites & Vectors. 2019;12(1):1-11.

34. Knopp S, Stothard JR, Rollinson D, Mohammed KA, Khamis IS, Marti H, et al. From morbidity
control to transmission control: time to change tactics against helminths on Unguja Island,
Zanzibar. Acta tropica. 2013;128(2):412-22.

35. Njenga SM, Mutungi FM, Wamae CN, Mwanje MT, Njiru KK, Bockarie MJ. Once a year
school-based deworming with praziquantel and albendazole combination may not be adequate for
control of urogenital schistosomiasis and hookworm infection in Matuga District, Kwale County,
Kenya. Parasites & vectors. 2014;7(1):74.

36. Katsivo M, Muthami L, Karama M, Kingori F. Perception of a schistosomiasis control project

in rural Kenya by the beneficiaries. East African medical journal. 1993;70(10):613-6.

39



37. Katsivo MN, Muthami LN, Kimani S, Karama M, Kingori F. Involvement of a community in
schistosomiasis control: a Kenyan experience. East African medical journal. 1993;70(8):478-81.
38. Gichuki PM, Kepha S, Mulewa D, Masaku J, Kwoba C, Mbugua G, et al. Association between
Schistosoma mansoni infection and access to improved water and sanitation facilities in Mwea,
Kirinyaga County, Kenya. BMC Infect Dis. 2019;19(1):503.

39. Means AR, van Lieshout L, Brienen E, Yuhas K, Hughes JP, Ndungu P, et al. Combined
effectiveness of anthelmintic chemotherapy and WASH among HIV-infected adults. PLoS Negl
Trop Dis. 2018;12(1):e0005955.

40. Wanga JR, Godfrey MK, Julius ES, Su Young C, Yunsuk K, Cyril MK, et al. Improved
Perceptions and Practices Related to Schistosomiasis and Intestinal Worm Infections Following
PHAST Intervention on Kome Island, North-Western Tanzania. The Korean Journal of
Parasitology. 2015;53(5):561-9.

41. Mwanga JR, Lwambo NJ. Pre- and post-intervention perceptions and water contact behaviour
related to schistosomiasis in north-western Tanzania. Acta tropica. 2013;128(2):391-8.

42. Angelo T, Kinung'hi SM, Buza J, Mwanga JR, Kariuki HC, Wilson S. Community knowledge,
perceptions and water contact practices associated with transmission of urinary schistosomiasis in
an endemic region: a qualitative cross-sectional study. BMC Public Health. 2019;19(1):703.

43. Grimes JE, Tadesse G, Mekete K, Wuletaw Y, Gebretsadik A, French MD, et al. School Water,
Sanitation, and Hygiene, Soil-Transmitted Helminths, and Schistosomes: National Mapping in
Ethiopia. PLoS neglected tropical diseases. 2016;10(3).

44. Hailu T, Wondemagegn M, Abera B. Effects of Water Source, Sanitation and Hygiene on the
Prevalence of Schistosoma mansoni among School Age Children in Jawe District, Northwest
Ethiopia. Iranian Journal of Parasitology. 2020;15(1):124.

45. Tanser F, Azongo DK, Vandormael A, Barnighausen T, Appleton C. Impact of the scale-up of
piped water on urogenital schistosomiasis infection in rural South Africa. eLife. 2018;7.

46. Mulopo C, Mbereko A, Chimbari MJ. Community mapping and transect walks to determine
schistosomiasis risk factors related to WASH practices in KwaZulu-Natal. Waterlines.
2020;39:253-76.

47. Kosinski KC, Adjei MN, Bosompem KM, Crocker JJ, Durant JL, Osabutey D, et al. Effective
control of Schistosoma haematobium infection in a Ghanaian community following installation of
a water recreation area. PLoS neglected tropical diseases. 2012;6(7):e17009.

48. Odongo-Aginya EI, Doehring M, Lakwo TL, Etyono S, Luyinda LB, Roth J, et al. Integrated
control trial of schistosomiasis at Nakiwogo fishing village near Entebbe, Uganda. East African
medical journal. 1996;73(8):495-8.

40



49. Ali MI, Byskov J, Mokgweetsinyana SS, Sibiya J, Mott KE. Integration of control of
schistosomiasis due to S. mansoni within primary health care in Ngamiland, Botswana. Tropical
medicine and parasitology : official organ of Deutsche Tropenmedizinische Gesellschaft and of
Deutsche Gesellschaft fur Technische Zusammenarbeit (GTZ). 1989;40(2):195-200.

50. Surakat OA, Alabi OR, Ogundana TE, Rufai MA, Adeleke MA, Sam-Wobo SO, et al.
RESEARCH Open Access Evaluation of Water Sanitation and Hygiene (WASH) Facilities and Its
Association with Urinary Schistosomiasis in Selected Settlements of Osun State, Nigeria. 2020.
51. Gryseels B, Polderman AM, Engels D. Experiences with the control of schistosomiasis mansoni
in two foci in central Africa. Memorias do Instituto Oswaldo Cruz. 1992;87:187-94.

52. McMichael C. Water, sanitation and hygiene (WASH) in schools in low-income countries: A
review of evidence of impact. International journal of environmental research and public health.
2019;16(3):359.

53. Peal A, Evans B, van der Voorden C. Hygiene and sanitation software: an overview of
approaches. Water Supply and Sanitation Collaborative Council; 2010.

54. Arlinghaus KR, Johnston CA. Advocating for behavior change with education. American
journal of lifestyle medicine. 2018;12(2):113-6.

55. Whitehead D. Health education, behavioural change and social psychology: nursing’s
contribution to health promotion? Journal of Advanced Nursing. 2001;34(6):822-32.

56. Mara D, Lane J, Scott B, Trouba D. Sanitation and health. PLoS Med. 2010;7(11):e1000363.
57. Inobaya MT, Olveda RM, Chau TN, Olveda DU, Ross AG. Prevention and control of
schistosomiasis: a current perspective. Research and reports in tropical medicine. 2014;2014(5):65.
58. King CH, Kittur N, Binder S, Campbell Jr CH, N’Goran EK, Meite A, et al. Impact of different
mass drug administration strategies for gaining and sustaining control of Schistosoma mansoni and
Schistosoma haematobium infection in Africa. The American journal of tropical medicine and
hygiene. 2020;103(1_Suppl):14-23.

59. Ramesh A, Blanchet K, Ensink JH, Roberts B. Evidence on the effectiveness of water,
sanitation, and hygiene (WASH) interventions on health outcomes in humanitarian crises: a
systematic review. PloS one. 2015;10(9):e0124688.

60. Daudey L. The cost of urban sanitation solutions: a literature review. Journal of Water,
Sanitation and Hygiene for Development. 2018;8(2):176-95.

61. Woode PK, Dwumfour-Asare B, Nyarko KB, Appiah-Effah E. Cost and effectiveness of water,
sanitation and hygiene promotion intervention in Ghana: the case of four communities in the Brong
Ahafo region. Heliyon. 2018;4(10):e00841.

41



62. Mock CN, Nugent R, Kobusingye O, Smith KR. Disease Control Priorities, (Volume 7): Injury
Prevention and Environmental Health: The World Bank; 2017.

63. Musesengwa R, Chimbari MJ. Community engagement practices in Southern Africa: Review
and thematic synthesis of studies done in Botswana, Zimbabwe and South Africa. Acta tropica.
2017;175:20-30.

64. Isidiho AO, Sabran MSB. Evaluating the top-bottom and bottom-up community development
approaches: mixed method approach as alternative for rural un-educated communities in
developing countries. Mediterranean Journal of Social Sciences. 2016;7(4):266.

65. Mulopo C, Chimbari MJ. Water, Sanitation and Hygiene for Schistosomiasis prevention: A
Qualitative Analysis of Experiences of Stakeholders in Rural KwaZulu-Natal. Water sanitation and
hygiene for development In Press.

66. Gryseels B, Polman K, Clerinx J, Kestens L. Human schistosomiasis. The Lancet.
2006;368(9541):1106-18.

67. Verjee MA. Schistosomiasis: Still a Cause of Significant Morbidity and Mortality. Research
and Reports in Tropical Medicine. 2019;10:153.

68. Mitra A, Mawson A. Neglected tropical diseases: epidemiology and global burden. Tropical
medicine and infectious disease. 2017;2(3):36.

42



1.3 Research Problem and significance

Of the 783 million people who are without access to clean water globally, 40% live in sub-Saharan Africa,
and more than 320 million people lack access to safe drinking water. Poverty is a huge barrier to access to
water and sanitation. Rural settings in this region experience challenges with the provision of WASH
facilities. As a result of inadequate access to WASH, the population in these areas is vulnerable to NTD’s
such as schistosomiasis and diarrhea (21). Schistosomiasis and other NDTs cause enormous distress for the
populations resulting in illness, long-term disability, and high morbidity and mortality (22). Provision of
WASH and tackling human psychosocial factors can reduce the impact of these diseases and/or eradicate
them. Figure 1 represents the underlying conceptual framework underpinning the current study. It highlights
how different factors on the institutional, community, and personal level can contribute to improved public
health.

The term WASH emphasizes the importance of a holistic approach to service delivery that focuses on health

outcomes and encourages the involvement of communities (23).
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Figure 1: Conceptual framework showing the interactions between psychosocial and contextual factors that

influence behavior.

Ensuring the availability of water and sanitation for all will contribute towards the prevention or eradication

of diseases linked to inadequate access to water and sanitation such as schistosomiasis and diarrhea (24, 25).
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This will result in improved health and general wellbeing for vulnerable populations in developing countries

particularly in sub-Saharan Africa where coverage for water and sanitation is low.

Approximately 76% of the population in sub-Saharan Africa live near rivers, lakes, and other water bodies
contaminated with snail intermediate hosts. The population living near dam reservoirs such as the one where
the current study will be conducted are particularly at risk of schistosomiasis and there is high prevalence of
the disease. Furthermore, schistosomiasis has been reported to rise as a result of irrigation projects
construction (26-28). The highest prevalence and intensities of human schistosomiasis occur in school-aged
children, adolescents, and young adults who also suffer from the highest morbidity and mortality (29). On
the other hand, diarrhea is most prevalent among children under five claiming approximately 2200 lives per
day and approximately 700 000 per year. These deaths are preventable through access to water and sanitation,
hygiene promotion and education as well as by identifying psychosocial factors that may act as barriers to
good WASH practice.

There are limited studies that have been conducted on WASH behaviors and practices in Sub-Saharan Africa
despite the evidence that WASH interventions have the potential to reduce waterborne diseases (30). The
proposed study seeks to explore WASH behaviors and practices in the Ingwavuma area of uMkhanyakude
district, under Jozini Municipality, South Africa. Studies related to water and sanitation diseases that have
been conducted in the Ingwavuma area have mainly been influenced by biomedical models and have looked
at individual diseases such as schistosomiasis. Kabuyaya and colleagues (17,18) found a 37.5% prevalence
of schistosomiasis haematobium among children within Ingwavuma. Identifying the psychosocial factors that
put people at risk of contracting diseases such as schistosomiasis will help reduce reinfection after treatment.
There is a paucity of literature on studies on the concept of WASH and psychosocial factors which is what
the proposed study aims to investigate. The findings from this study will inform policy makers on the WASH
practices, the psychosocial factors influencing WASH and the appropriate WASH intervention for

Ingwavuma that will take into account the unique WASH needs of Ingwavuma.

1.4 Research questions
This thesis addressed the question of what role does WASH play or could play to prevent Schistosomiasis in
a limited resourced setting. To address this broad question, the following specific questions were investigated,

1. What are the practices of WASH and how do these contribute to the risk of schistosomiasis

transmission?

2. What role do stakeholders play in promoting WASH in the context of schistosomiasis prevention?
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3. What behavioral (psychosocial) factors predispose members of the community to schistosomiasis?

4. What is the appropriate WASH intervention strategy for schistosomiasis prevention?

1.5 Research Objectives

In line with the research questions outlined above the following objectives were addressed.
General research objective

To determine the role of WASH in the prevention of Schistosomiasis.

Specific objectives

1. To determine the practices of WASH and how these contribute to the risk of Schistosomiasis
transmission?

2. To determine the role that stakeholders play in promoting WASH in the context of Schistosomiasis
prevention.

3. To determine behavioral (psychosocial) factors that predispose members of the community to
Schistosomiasis.

4. To determine the appropriate WASH intervention strategy for Schistosomiasis prevention.

1.6 Study design and Methodology

1.6.1 Study setting and Context

A mixed method study design was conducted in the Northern part of the KwaZulu-Natal province in the
uMkhanyakude district between November 2017 and November 2018 (Figure 2). The study area has a
population of 1303, it has 587 households, overall, only 20.8 % of the population have access to piped water
inside the dwelling and 20.2 % have flush toilets connected to sewerage. The study was part of a larger study
taking place in wards 16 and 17. Madeya village in ward 17 was purposively selected because previous studies
had shown that the village had a high prevalence of schistosomiasis and water was scarce in the area (19,20).
At the time of the study, the number of households (HH) of Madeya village was approximately one hundred
and sixty-five (165).
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location of where the study area is situated within KZN).
1.6.2 Study participants and data collection methods

1.6.2.1 Qualitative data collection

1. 6.2.1.1 Community mapping and transect walks

Two participatory research methodologies were used to collect data: community mapping and transect walks.
To ensure that voices of both men and women were well represented, there was a fair representation of both
genders participating in the community mapping activity and transect walks. Research assistants and
researchers encouraged both genders to express themselves and report their views before and during the data
collection process. Eight participants, five men and three women, participated in the community mapping
activity. Once the contents of the map were agreed, members of the community undertook a transect walk.
The aim of the transect walk was to cross-check the accuracy of the map. Two transect walks were conducted
in the village (Madeya), the first transect constituted of 10 participants, 4 women and 6 men. The second

transect walk consisted of two researchers and six members of the community (2 men and 4 women). A total
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number of 16 individuals participated in the transects walks. Researchers were listening carefully to the
narratives provided by the community members during community mapping and transects walks activities;
the narratives were recorded using an audio recorder. The conversations took place in IsiZulu. The researchers
observed and recorded the conditions of water and sanitation facilities and took photographs while

participating in the transect walk.

1.6.2.1.2 In-depth interviews

Furthermore, eight in-depth interviews with key informants were conducted; these included two teachers, two
nurses, two village headmen, and two community caregivers (CCGs). Key informant interviews were used
to extract information on WASH conditions, experiences of stakeholders with WASH within their various
institutions as well as barriers to WASH promotion. A semi-structured interview guide with the following
themes was used: provision of WASH services; role of the stakeholder; and local experiences with WASH

issues. All data from key informants were captured on an audio recorder.

1.6.2.1.3 Focus group discussions

Members of the community were invited to participate in focus group discussions (FGDs). Four focus group
discussions, (each comprising of approximately eight participants) were conducted with 32 participants: two
FGDs were conducted with women and another two with males. FGDs were used to identify common
practices in community regarding WASH as well as perceptions toward WASH. Each FGD comprised of 6—
12 participants who were recruited purposively with the assistance of community research assistants to

provide diversity in age, employment activities, and their location of residence within their neighbourhood.

All interviews and focus group discussions were conducted in isiZulu and recorded using an audio recorder.
All participants had lived in the study area for more than 10 years. The researcher took detailed notes and
kept a journal during all interviews. The notes included observation of objective facts such as nonverbal cues
for instance; facial expressions, expression of emotions and objects in the environment where the interview
was taking place and the description of the scene. The note taking started with the date, time, location and a
brief sentence about the purpose of the interview/discussion. The researcher clearly stated the ages, sex and
the number of people participating in the case of focus group discussions, community mapping and transect

walks.

1.6.2.2 Quantitative data collection
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Households were selected randomly using the modified random-route procedure which involves dropping off
interviewers at different locations within the designed geographic coverage area using the GPS for diversified
coordinates and letting them choose a starting point and direction for selecting households (31). A
standardized questionnaire was administered face-to-face to 57 household heads selected by trained
community research assistants.

Only households with at least one child under the age of five years were selected to participate in the study.
As a result, 57 households were selected from a pool of 165 who are part of the larger study. The original
questionnaire was in English but was translated to IsiZulu, the local language. The questionnaire was
administered using an electronic form in the KoboCollect Toolbox, an open-source platform for collecting
and analyzing data (32). To ensure uniformity in the understanding and evaluation of the data collection
instrument, it was piloted in a non-study area using local research assistants and researchers. Core questions
on drinking water and sanitation for household surveys from the WHO was adopted for this study. All
interviews were conducted in IsiZulu and recorded using an audio recorder. All participants had lived in the
study area for more than 10 years.

1.6.4 Eligibility criteria and choice of households

All households with a consenting member above the age of 18 were eligible to be part of the study. However,
we only included households with children below the age of five years thus constituting a sample of 57
households out of 165 households. We targeted households with children under the age of five because they
are a vulnerable group and the most susceptible to diarrheal diseases. Households were chosen using a
modified random route procedure (31).

1.6.5 Data analysis

For qualitative data, the study adopted a grounded theory approach. Data were analyzed manually using the
six steps of thematic analysis described by Braun and Clarke (2006) (33). Quantitative data were analyzed
using SPSS version 25. A detailed description of the study designs, methods, and analysis of the data obtained
has been described in the Methods and Material section of each manuscript.

1.6.6 Ethical considerations

Ethical approval was obtained from the Humanities and Social Science Research Ethics Committee at the
University of KwaZulu-Natal. Protocol reference number: HSS/0396/018D. All participants gave informed
consent to participate in the study. This study ensured anonymity and confidentiality of all research subjects
that were interviewed and those that participated in FGDs. All information collected during the course of this
study is kept on the UKZN online database. The data management was dealt with in the context of the bigger
project — all data (raw and processed) are kept at a central repository and can be made available should that

be needed. All hard copies were also handed over for storage in the department of public health. Only the
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researcher and the supervisor have access to this information. All materials pertaining to this study will be
stored at the University of KwaZulu-Natal (Howard College) for a period of 5 years as abiding with the

University’s ethical procedures.
1.6.6 Trustworthiness of the study

Rigor in this study was achieved through credibility, dependability, confirmability and transferability (34).
Credibility, also known as the truth value, was achieved via the description of rich data which was
substantiated with direct quotes from the interviews. To achieve dependability, | took careful consideration
of the rules and conventions of qualitative methodology; for example, all my research questions were clear
and in line with the purpose of the research. The concept of reflexivity was applied to achieve confirmability.
This means that, as a co-participant of the qualitative aspect of the research, | was able to distinguish my own
values from those of the participants by documenting my assumptions and biases that could influence the
interpretation of data. Thus, I was able to accurately capture the participants’ perspectives and experiences.
Finally, transferability refers to the extent to which the findings can be transferred to other contexts or
respondents (35). The results from this study reflect WASH behaviours and practices as risk factors of
schistosomiasis in a low-income rural community at the time the study was conducted. This information was
collected from various individuals (stakeholders and general members of the community). Additionally,
different data collection methods were used to reach triangulation thus, the findings are an accurate
representation of behavioural factors and practices that predispose members of the community to
schistosomiasis. However, careful attention should be paid to contextual factors if the findings are to be

transferred.

1.7 Thesis Overview

This thesis is divided into six chapters; a general introduction and a systematic review of literature, three data
chapters, a conceptual framework and a synthesis of study findings, conclusion, and recommendations.
Chapters 2, 3, 4 are data chapters and chapter 5 the conceptual framework have been formatted per the journal
requirements to which they were sent for publication. Chapter 6 is the final chapter synthesizing the various

components of the thesis. The full description is provided in the following sections:

Chapter 2: Community mapping and transect walk to determine schistosomiasis risk factors related to WASH

practices in KwaZulu-Natal.

This is the first data chapter that explores a community diagnosis of WASH conditions by assessing water,

sanitation, and hygiene practices and identified risk factors for schistosomiasis using participatory research
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methodologies. This chapter demonstrates how members of the community through community mapping and
transect walks were able to identify risk factors for schistosomiasis related to their WASH practices. The
manuscript entitled “Community mapping and transect walks to determine schistosomiasis risk factors related

to WASH practices in KwaZulu-Natal” was published in the International Journal of Waterlines.

Chapter 3: Water, Sanitation, and Hygiene for Schistosomiasis prevention: A Qualitative Analysis of

Experiences of Stakeholders in Rural KwaZulu-Natal.

Many studies have linked improved WASH to decreased transmission and reinfection of schistosomiasis.
However, very little is being done to involve stakeholders in the implementation of water, sanitation, and
hygiene (WASH) strategies for schistosomiasis control. Hence this section explores the adoption of WASH
through the involvement of a wide range of stakeholders and documents prevailing practices and experiences
with WASH in the context of Schistosomiasis prevention. The manuscript entitled “Water, Sanitation, and
Hygiene for Schistosomiasis prevention: A Qualitative Analysis of Experiences of Stakeholders in Rural
KwaZulu-Natal” was accepted for publication in the International Journal of Water, Sanitation and Hygiene

for Development.

Chapter 4: Contextual and Psychosocial Factors Influencing the Use of Safe Water Sources: A Case of
Madeya Village, uMkhanyakude District, South Africa.

The risk of schistosomiasis transmission is associated with behavioral factors. However, there is a paucity of
information on the behavioral (psychosocial) factors that influence risk for Schistosomiasis, hence we
measured critical Psychosocial factors for behavior change to reduce the risk of Schistosomiasis transmission.
The Risk, Attitude, Norm, Ability, and Self-regulation (RANAS) model to estimate the intervention potential
for each factor was adapted for this study. By analyzing differences in means between groups of current
performers (doers) and nonperformers (non-doers) we were able to determine which psychosocial factors
were critical in the use of safe water sources. The Manuscript entitled: “Contextual and Psychosocial Factors
Influencing the Use of Safe Water Sources: A Case of Madeya Village, uMkhanyakude District, South

Africa” was published in the International Journal of Environmental Research and Public Health.

Chapter 5: A conceptual framework for an integrated behavioral change WASH Intervention strategy for

schistosomiasis prevention in Madeya Village.
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The most successful public health programs and initiatives are the ones that consider health behaviours in the
context in which they occur. Considering the fact that there are multiple determinants and multiple levels of
determinants of health and health behavior, a WASH conceptual framework for schistosomiasis prevention
was proposed based on data from the above sub-studies. This framework takes into account the context in
which behavior is taking place. Furthermore, three behavioural change theories were integrated in the
framework. This resulted in a proposed framework in form of a manuscript entitled: “An integrated behavior
change WASH intervention strategy for schistosomiasis prevention in Madeya Village: A conceptual
framework. The manuscript is provisionally accepted in the International Journal of Environmental Research
and Public Health.

Chapter 6: Synthesis

The final chapter of the thesis is a synthesis of all chapters to give a broad perspective of how these
manuscripts interlink. This chapter also contains implications and possible application of the study as well as

suggested areas of future research.
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CHAPTER 2

COMMUNITY MAPPING AND TRANSECT WALKS TO DETERMINE

SCHISTOSOMIASIS RISK FACTORS RELATED TO WASH PRACTICES IN

KWAZULU-NATAL
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The introduction and the literature that has been reviewed suggests that there is a need for a bottom-up
approach to WASH interventions to prevent schistosomiasis. Emphasizing community participation increases
the likelihood of the success of the program. It is in this respect that the next chapter applied a participatory
research design to identify WASH practices and schistosomiasis risk factors. This chapter addresses objective
one of the study.
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IngwavumaArea { Kwazulu Natal

Pl L] Pu:yw

 Madeya Village

Figure 1 Study area (Madeya Village) located in KwaZulu-Natal Province within ulvkhanyakude district

South Africa (Figure 1). The study was conducted between November 2017 and
March 2018 as preliminary diagnosis of the WASH conditions in Madeya. There
are approximately 328 households in the village; this information was collected
from the Indunag (village headman). The area is arid and has received below-
average rainfall in the past four years, meaning precipitation has fallen below the
seasonal average. IsiZulu is the main language spoken in the area. The study
site was purposively sampled based on previous studies indicating a high preva-
lence of S. haematobium within the study area; prevalence was reported at 37.5 per
cent of school-going children (Manyangadze et al., 2016; Kabuyaya et al., 2017).
A recent study indicates that the prevalence of S. mansoni (0.9 per cent) is lower
than thatofS. haematobium (1 per cent) among preschool children in the study area
(Sacolo-Gwebu et al., 2019). These findings are consistent with previous studies
(Saathoff et al., 2004; Daniel, 2009). Generally, five schistosome species exist
that cause schistosomiasis: namely, Schistosoma haemnatobium (S. hdematobiumy),
S. mansoni, S. japonicum, S. mekongi, and S. intercalatum (Gryseels et al., 2006).
The species present in the study area are S. haematobitm, which is transmitted
through contact with infested water, and S. mansoni, which is spread through poor
sanitation practices, such as open defecation.

In this community, gender roles in the context of WASH are evident. Women are
involved more in WASH activities than men. Women are responsible for collecting
water for household purposes as well as watering the garden. While women were
respomnsible for ensuring that toilets are clean, men were responsible for digging the
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research findings was achieved with the participants by reporting the findings
to them and confirming accurate representation. Five main themes emerged
from the data.

Findings

Five main themes emerged from the data. All the themes reported were in relation
to the risk factors that predispose people living in the village to schistosomiasis.
The themes are: I) water scarcity as a risk factor for schistosomiasis; IT) village
proximity to the river as a risk factor for schistosomiasis; I} prolonged contact
with open water bodies for domestic and recreational purposes as a risk factor for
schistosomiasis; IV) poor irrigation practices as a risk factor for schistosomiasis;
and V) sanitation and hygiene practices.

Theme I: Water scarcity as a risk factor for schistosomiasis

Availability of water source. The water sources observed during the transect walks are
indicated on the map (Figure 3) and included: rivers, a borehole, communal tanks,
communal taps and yard taps, rainwater harvesting (jojo tanks), and water tankers.
Figure 3 shows the location of the water sources in Madeya village. Although
there were quite a number of water sources, most of them were inadequate.
The community had communal taps and vard taps; however, these were reported

Madeyd Vitlage

= —
//_' &-} .o“" 9 \ .
— ~ .J-sr £ ]

Figure 3 Community map drawn by community members during a community mapping activity
in Maceya village, South Africa
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to have no running water. The community also had communal tanks and the
municipality filled these up with municipal water. Municipal water which serves
this community comes from Jozini dam. The water from the dam is pumped to
a treatment plant for purification to reach a drinking water standard. This water
is then piped to a reservoir where water tankers collect the water and distribute it
to communal tanks so that members of the community can access it. However, the
municipality was not consistent in filling up the communal tanks: “The municipality
Drings water once in two or three months’ (unemployed woman, 40 yrs; community
mapping). They would fill up the communal tanks occasionally, and members
of the community collect water from that point for that period of time until the
water runs out: ‘The truck comes and sometimes it doesn’t and they fill up this tank
here and that is where members of the community will collect water” (village headman,
50 yrs; transect walk one). The one borehole that was functional and the river
was perceived as a more reliable source of water than the other water sources.
However, people still preferred the river to avoid long queues at the borehole.
However, during the dry season, some of the rivers would dry up. In such cases,
members of the community would dig a waterhole in the riverbed and turn it into
a water source (Photo 1).

Adequacy in terms of water source points and current population. Participants reported
limited access to piped water in the village. The communal tanks had not had water
in the past 5-10 years in the villages according to the research participants: ‘We’ve
had water problems for a long time now it’s almost 10 years now since we’ve had water
running from these communal tanks’ (unemployed woman, 37 yrs; transect walk
one). There was only one communal tap functioning, and water was only available
on Thursdays:

Even when we come here some days we don’t get water, see now there hasn’t been
water in these taps since Thursday and today it’s Sunday. The water comes out every
Thursday, and you have to come in early in the morning because if you come late you
won’t get any (unemployed man, 47 yrs; transect walk one).

Photo 1 Woman (left) fetching water from a waterhole dug next to Munyuwana River, and a
man (right) demonstrating to researchers on how they fetch water from a waterhole dug in the
riverbed during the transect walk. Members of the community put bushes around the water
sources to prevent animals from accessing water sources reserved for drinking.
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Only two yard taps were reported to occasionally have running water. However,
supply of water by the taps was erratic and sometimes there would be no water
tor 3 months or longer: ‘Ha!! It's been more than three mornths since water came ot of
the tap’ [high pitched tone] (unemployed woman, 34 yrs; community mapping).
‘Yes, we have pipes, but water is not coming out of the taps ... it’s been a while siiice water
has come out’ (unemployed man, 47 yrs; transect walk one). Some members in the
community had installed taps at their homesteads; however, they still experienced
challenges with running water: ‘The next house which belongs to Mr Ndlazi, there’s a
tap which is not for the whole community, it belongs to Iim, but it doesn’t work, there’s
ro water’ (unemployed woman, 24 vrs; community mapping). Consequently, tor
the reasons mentioned above the river turns out to be a more reliable source of

vater: ‘Sometimes, if maybe they couldn’t get water from the pipe, because now we don’t
have water from the pipe they drink water from the river’ (unemployed woman, 40 yrs;
transect walk one).

Functionality of water source and shared facilities with livestock. Members of the
community were dissatistied with the water conditions in the community. This was
confirmed by one man in conversations that took place during community
mapping (Figure 3). The community was not happy that they collected drinking

rater from the same spot used by livestock (Photo 1). ‘This is a place wlhere we all
drink, even the cows’ (unemployed man, 28 yis; community mapping). The above
statement was made during the community mapping activity (Figure 3) when one
of the men was marking the site of water collection.

Most ot the water sources classitied as improved water sources were not
tunctional in the community; therefore that resulted in members of the
community accessing water from unimproved water sources (Photo 1). However,
because the unimproved water sources were usually not protected, livestock
drink water from the same sources: ‘We get fo Munywana River where we all get
our water, even the cows, ves. Here the cows graze, this is the river, and the cows graze
below it' (unemployed woman, 24 yrs; community mapping).

The water conditions in the area where the second transect walk took place
were reported to be worse than in the area where the first transect walk took place.
The area where the first transect walk took place had a tap that runs once a week as
well as a communal borehole. It was reported that members of the community had
to wait for a long time in the queue in order to fetch water from either the tap or
the borehole. In addition to the long waiting time, water from the borehole trickled
slowly such that it took a long time to fill up the buckets.

Theme I: Village proximity to the river as a risk factor for schistosomiasis

The entire village is in close proximity to the rivers (Figure 3), which serve as
boundaries to the village. Limited access to water and the proximity to the river
predispose members of the community to schistosomiasis. Women, young girls,
and boys have the responsibility for fetching water for use in the household.
During the second transect walk, we observed women, voung girls, and boys
collecting water at the river (Photo 1). In addition, it was reported that swimming
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in the river by both adults and children was a common practice in the village and
adults reported that children urinate in the river when swimming ‘When it rains
and the rivers are flowing we swim in the river and we enjoy it' (unemployed man,
45 yrs; transect walk two).

Through the discussions at the borehole with women, it was established that
people were usually exhausted by the time they got to the borehole because of
the long distance that they had to walk. When women were asked why they
were just seated at the borehole, they said they were tired and needed to regain
their strength before they could start fetching water. ‘We are resting; we walked
a long distance to get here so we first need to rest and then we can start pumping the
water’ (unemployed woman, 32 y1s; transect walk one). Consequently, women in
that part of the village found it much more convenient to fetch water from the
river than having to tetch water from the tap or borehole. In the second transect
walk, the community reported to mainly rely on the river as their main source
of water.

Theme Ili: Prolonged contact with open water bodies for domestic and
recreational purposes as a risk factor for schistosomiasis

Due to the close proximity of the village to the river (Figure 3) and limited access
to improved water sources, people have frequent, prolonged contact with water
from the river. Snails that transmit schistosomiasis have been found at sites along
the river (Photo 1) where local community members pertformed most of their water
activities, such as water collection for domestic use, washing clothes, irrigation, and
swimming or bathing. Washing clothes in the river and other surrounding fresh-
water bodies was common and was observed many times. ‘There is no water, so we
go to the river to wash our clothes from the river we do 1ot have money to pay for water
to wash our clothes’ (unemploved woman, 35 yrs; community mapping). In Madeya
village, we observed women washing clothes in the river, and one of them had a
child less than 5 years old who did not have clothes on and was playing on the
banks of the river. We also observed women standing in the water while washing
clothes. Collecting water from the river, swimming in the river, and doing laundry
are water contact activities that were either reported or observed during the transect
valk and community mapping.

Theme IV: Poor irrigation practices as a risk factor for schistosomiasis

Members of the community depended on rivers and raintall for agricultural
production. They depended on water from the river for irrigating community and
personal gardens as well as for watering livestock. Personal and communal gardens
were located near the rivers in both villages. Women were observed managing the
gardens. The river was the main source of water for irrigation, and it was mostly
women who came into contact with water when watering gardens. During the
tirst transect walk, community members said in the last 10 years there had been a
reduction in the amount of rainfall in the area. Hence, some of the gardens were
abandoned. When we first did the transect walk in November 2017 the river, which
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was the main source of water for irrigation for the gardens in the community, was
dry and gardens had been abandoned.

This is a community garden but because it is like this now [meaning there are no
crops] we don’t have water, the river is dry, we were unable to cultivate in this garden.
It is now dry, and they cannot plant anything until the rain comes again (unemployed
woman, 38 yr1s; transect walk one).

However, during a subsequent visit, it had rained, and the rivers had water.
We observed women working on previously abandoned garden plots. Thus, women
had resumed their usual gardening activities and were coming into contact with
water from the river.

Rainwater harvesting was noted as another water source for watering personal
gardens. However, the use of rainwater is dependent on the amount of rainfall
and on the nature of the roof at the homestead. Some households had jojo tanks,
but they were generally empty because of limited rainfall. In some cases, it was
reported that individuals fetched water from the river and stored it in the jojo
tanks. ‘I go to the river, early in the morning and collect water which I then use to fill up
the jojo tank’(preschool teacher, woman, 35 yrs; transect walk two). In addition to
the water sources mentioned above, members of the community relied on water
from the surrounding communities that had piped water. They paid individuals
to transport water for them from the neartby communities with piped water.
The water was transported using a bakkie (a light truck) for a fee between R100 and
R350 (US$7.17-25.08) for thirty 25-L containers. ‘If we are fetching the water from
Mbabanani it’s R250 ($17.91). If we are fetching the water from there (across the field)
it’s R100-150 (87.17-10.75). It really depends on the owner of the car’ (unemployed
woman, 60 yrs; transect walk two).

Theme V: Poor sanitation and hygiene practices

Non-availability of sanitation facilities at religious places, schools, and farmlands. On
the community maps (Figure 3), members of the community did not indicate
places of defecation. They reported that each household had a toilet and that
the toilets were mostly used by adults (Photo 2). Several toilets observed during

Photo 2 The two types of VIP-toilets common in the community. The one on the left is made out
of corrugated iron, and the one on the right is made out of bricks.
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the transect walks were clean and did not have bad odour. However, upon probing,
it became apparent that there was a non-availability of sanitation facilities at
religious places (churches), during large gatherings, such as weddings, and at the
tarmlands. During these activities, individuals defecated in the bush, ‘Well, we have
toilets at home in every household, but the cluirches don’t have toilets’. The participant
turther alluded that they defecate in the open fields while at the farmland, ‘So if
vou are out in the field or outside and need the toilet you just relieve vourself where
the cows graze' (unemployed man, 28 yrs; community mapping). Similar concerns
were raised during the second community mapping activity ‘If we are at church
aid need the toilet we go to the mountains or Dushes’ (unemployed man, 55 vyrs;
community mapping).

Mainly men reported open defecation in the field. ‘When we are in the field/farmland,
and we iteed to relieve ourselves we just go to the bush’ (unemployed man, 57 vrs;
transect walk two). During the transect walks, we observed that all the farmlands
were next to the river. The farmlands are close to the river because the river is the
main source of water for irrigation. Consequently, if members of the community are
defecating on the farmlands, then there is a high possibility of faecal matter being
washed into the river.

Limited access to water prevented handwashing at critical points such as after
defecation. Members of the community knew that it was important to wash their
hands after using the toilets; however, they were unable to practise this hygienic
behaviour. ‘No, there isn’'t water, and somnetimes you don’t even have the water to wash
vour hands after using the toilet becautse of the water shortage’ (unemployed man, 57 vrs;
transect walk one).

Incompatibility of toilet holes at home for children. Although toilets were provided
and community members reported to be satistied with them, household members
reported incompatibility of toilets holes at home for children. Open defecation
at home was common among children. It was reported that at household level,
the toilets provided by the municipality were not suitable for children (Photo 2).
Consequently, children defecated in the yard: ‘The toilet hole at home is too Dig for the
child, so our children don’t go there, we accompany the children and dig a hole for them to
poo and then cover the poo' (unemployed woman, 42 yrs; transect walk two). Similar
observations were made at the créche where teachers took children to the outskirts
of the early childhood development centre (ECD) premises to defecate. ‘We do not
have a building for the créche, we use the Dutch church, and since it’s not our building,
it doesn’t have proper safe toilets appropriate for children’ (preschool teacher, woman,
32 vyrs; transect walk two). This confirms open defecation occurs in some places
around the villages.

Nomn-availability of a garbage collection system in the community. Lastly, there was
no garbage collection system in the community. Diapers were dumped in the
open environment; we observed many used diapers next to the pit-latiine at a
creche. The teacher reported that they had no garbage collection system in the
community and they had nowhere else to dispose ot the diapers except behind
the toilet on the ground.
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Photo 3 Picture of an unimproved pit-latrine

Adequate toilets at household level. At household level, the toilet facilities were
found to be adequate. Every household had a ventilated improved pit-latrine (VIP)
(Photo 2). The sanitation technologies observed in the community were simple
pit-latrines (Photo 3) and ventilated improved pit-latrines (VIPs). The VIP toilets
were provided by the municipality. We noted various types of VIP latrines built
with different materials. Some toilets were built with iron sheets while others were
constructed using bricks (Photo 2).

The government awards tenders to suppliers to supply building materials for
the construction of the toilets in the community (Photo 2). The agreement is that
the owner of the household ensures that a hole is dug where the toilet structure will
be placed and the government provides all the material needed to build the toilet.
The municipality outsources the woik to individuals who build the toilet structure.
All monetary costs incurred are settled by the municipality: ‘I dug this hole for my
house, they told me if I dig the hole they will come and build for me' (unemployed man,
335 yrs; transect walk one).

Some households had two latrines on their premises; one they constructed on
their own (old) and another constructed through the municipality subsidy (new)
(Photo 3). In such situations, the new latrine was preferred.

Handwashing practices after using the toilet. We found no designated places for
handwashing; however, members of the community said they used 2-L fizzy
drinks plastic bottles for handwashing (Photo 4). They filled these bottles up with

vater and placed them next to the toilet and used them for handwashing after
using the toilet.

No there are no handwashing facilities, but what we tell them is that they must use
a 2-L Dottle and put soap inside, and then hang it right outside the toilet so that they
make sure they wash their hands Defore going into the house (Induna, man, S0 yis;
transect walk two).
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Photo 4 A 2L container hangs on the side of the toilet used for handwashing

This strategy was not very effective due to the scarcity of water in the area.
Not all households observed had these bottles at the toilets; we also observed
bottles that were empty. During the transect walk, the participants indicated that
very few households had these containers. Furthermore, it was said that members
of the community only put up these containers on the days that the community
care givers (CCGs) visit to create an impression that they practise handwashing:
‘There are very few houses with these containers; some households put these water Dottles
just on the days that CCGs visit’ (unemployed woman, 42 yrs; transect walk two).
One of the roles of the CCGs is to educate the community about good hygiene
practices, but they are not always there to ensure that households practise what
they are taught.

Discussion

We were able to describe the conditions of WASH resources and identify predis-
posing risk factors to schistosomiasis in Madeya village. Madeya village is typical
of many villages in sub-Saharan Atrica. Most rural areas in sub-Saharan Atrica are
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characterized by limited access to water and sanitation, proximity to open water
bodies, and dysfunctional water systems (Mackintosh and Colvin, 2003; Sutton,
2004; Haysom, 2006; Steinmann et al., 2006; Rodgers et al., 2007). Hence, our
findings may be applicable to other similar settings. The study applied a novel
way of assessing schistosomiasis risk by using community mapping and transect

valks. Although community mapping and transect walks have been used success-
fully in development and planning of communities, these methods have not
been fully explored as a rapid assessment tool for schistosomiasis transmission.
In this study, community mapping enabled the community members to undei-
stand their problems more clearly. Hence, this participatory methodology is
useful in empowering communities and enables them to identify problems and
engage in the problem-solving process. This approach views 1esearch participants as
co-constructors of knowledge and not subjects of research (Given, 2008). This study
presented preliminary findings to WASH practices in uMkhanyakude.

Availability of resources: both water sources and sanitation facilities

We found that water was scarce in the village; this was a result of limited water
resources. Although the municipality provided pipes for both communal and yard
taps, the taps had no running water. There was limited access to piped water; conse-
quently, members of the comumunity relied on the river as a main source of water.
This situation is typical of many poorly resourced communities in sub-Saharan
Africa whereby limited access to WASH infrastructure results in members of the
community having to depend on inadequate water sources, mainly suiface water
(Tumwine et al., 2002; Baumann, 2005; Mackintosh and Colvin, 2003; Lockwood
and Smits, 2011). Grimes et al. (2015), in their review, found that there were signifi-
cantly lower odds of contracting schistosomiasis with an increase in access to sate
water and adequate sanitation. The prevention, control, and eventual elimination
of schistosomiasis depends heavily on improvement (quantity, quality, and access)
of WASH (Freeman et al., 2013). Madon et al. (2018), in Tanzania, reported on how
WASH interventions sustained schistosomiasis control eftorts.

We found that members of the community were satistied with the toilets (venti-
lated improved toilets) that were provided to every household by the municipality.
‘We tound toilets to be adequate and clean at the household level. Access to adequate
toilets is associated with lower odds of contracting schistosomiasis (Grimes et al.,
2014). However, there were no toilets in public spaces such as at churches, at some
creches, and in the open fields. Consequently, this leaves room for open defecation
during large gatherings, such as when people are at church and when men are in
the field herding cattle. Most likely men defecated in the fields when they spent
prolonged periods looking after domestic animals. Thys et al. (2015) reported in their
study that men actually preferred open defecation. The acceptance of household
VIP toilets by participants indicates that when good quality toilets are provided,
members of the community are more likely to accept them.

Children defecated in the yard at household level because the toilets provided
by the municipality were not suitable for child use; moreover, this has an impact
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on open defecation. The same explanation holds for the observations made at the
creche and ECD centres. Open defecation has ramifications for schistosomiasis
transmission. For as long as there is a practice of open detecation in Madeya village,
there is a 1isk of schistosomiasis transmission. Faeces disposed in the environment
may be washed into the river system when it rains. This contaminates the water,
and if there are schistosome eggs in the faeces, they may hatch and penetrate
intermediate host snails that might be present, thus making the water bodies
potential transmission sites for schistosomiasis. Hence, to prevent schistosomiasis
infection, provision of toilets is critical; this goes beyond providing infrastructure
to providing infrastructure that is suitable for all populations both at household
level and in public spaces. Additionally, when the infrastructure is appealing to
members of the community, it increases the likelihood of acceptability.

Adequacy in terms of water source points and
current population and functionality

The water 1esources described in the results section were mostly inadequate;
hence there is a need to provide adequate water resources in the community and
adequately manage these resouices. There needs to be a discussion on how water
and sanitation resources in the community should be managed, and by whom.
According to Harvey and Reed (2006), implementing agencies, both government
and non-government, must develop long-term strategies for ensuring that WASH
services are managed in a sustainable manner. In the cuirent study, only one
borehole was operating in the community, consequently resulting in long queues at
the water source. There were an additional two vard taps and a communal tap that
occasionally had running water. The improved water sources that were available in
the community are not sutficient to supply clean and safe water to the population.
Inadequate water sources, such as rivers and dams, have become more reliable water
sources for the community. However, during the dry season, some of the rivers
dry up and unprotected dug wells in the river become the main source of water.
These conditions can be avoided it implementing agencies engage and involve
communities in the provision of WASH services by making sure that members of the
community have a say on their preferred technology. Members of the community
should be involved at all levels of decision-making; this will promote co-production
through community participation and community management.

Functionality of water sources and shared facilities with livestock

The majority of community members collected water from unimproved water
sources. The water sources were unprotected, allowing animals to access them; hence
most water sources are shared with animals. Intermediate snail hosts for Schistosoma
have previously been found along some of these water bodies; hence they pose a
risk for schistosomiasis to both humans and animals. The livestock could also be
contributing to the high prevalence of schistosomiasis as, according to research,
schistosomiasis is a common parasitic infection in cattle (De Bont and Vercruysse,
1997). These experiences are similar across Africa. Community engagement and
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involvement members of the community can work together to demarcate areas
such that animals are kept away from sources where domestic water is collected.
A study in Tanzania found that 71 per cent of study participants reported that they
shared water sources with animals (Kusiluka et al., 2004).

The water resources in Madeya were not functional as only two taps were
reported to have running water. The rest of the taps had no running water or
had running water on a particular day, and the water would run at certain hours
of the day. This made it difficult for the community. The water provided by the
municipality through water tankers was inadequate in that it was not provided
regularly, and it was not enough for the community. Due to the inadequate and
unavailable water resources, open water bodies were the main source of water tor
this village.

Village proximity to the river as a risk factor for schistosomiasis

A lack of safe water sources and proximity of the village to the river lead women
and young gitls to pertorm domestic activities at the river. These contextual factors
in Madeya village contribute to schistosomiasis transmission. Similarly, many
communities in sub-Saharan Africa are in close proximity to open water bodies
which expose them to schistosomiasis (Steinmann et al., 2006). Moreover, some
studies have shown that children who attend schools close to open water sources
are at a high risk of contracting schistosomiasis (Kapito-Tembo et al., 2009).
The fact that the rivers are in close proximity within the study area, coupled with
a lack of adequate water resources, compels individuals to use resources that are
not adequate, consequently exposing them to many health risks, schistosomiasis
being one of them. Since many communities in sub-Saharan Africa have similar
contextual factors, findings from the study speak of the need for WASH behav-
ioural change interventions that go beyond just educating individuals about WASH
diseases and transmission routes to include other tactors such as using emotions
o1 motivation to intluence behaviour change. Furthermozre, it is critical to identity
environmental barriers and opportunities that intfluence behaviour change as well
as promote a sense of belonging among targeted individuals through engaging in
a desired behaviour. The behavioural change approach is participatory in nature
and takes a longer time to achieve; however, it is reported to be more etfective
(Dreibelbis et al., 2016; Mayne, 2018).

Our findings on the reason why women and yvoung girls have contact with
infected open water bodies are similar to those of Gazzinelli et al. (2001) where
about 75 per cent ot water contact activities were attributed to domestic activities.
Although we did not quantify water contact, we observed that generally women in
the study area had more contact with freshwater bodies compared with men.

Proximity to the river and a lack of recreational facilities contributes to
individuals coming into contact with open water bodies. Kvalsvig and Schutte
(1986) reported swimming to be the most important contact activity among young
people in summer which exposes them to schistosome infections. Ekpo et al.
(2010) reported similar findings of young people o1 older children being exposed
to infection because of swimming. Our findings also show that children below
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the age of five sometimes accompany their mothers to the river when they collect
water and wash clothes. While at the river, the children come into contact with
the water. Although we did not observe children being bathed in the river, Ekpo et
al. (2010) indicated that exposure among children below the age of five was as a
result of mothers bathing the children in the streams. According to Dalton (1976)
bathing was more associated with prolonged contact with water than any other
activity. A study conducted in Ghana reported a reduced incidence ot schistoso-
miasis after a recreational water area (swimming pool) designed to reduce water
contact was introduced in the community (Kosinski et al., 2012). A combination
of swimming/bathing, washing clothes, watering the gardens, and collecting
water from the river are likely to increase the risk of schistosomiasis infection
in a poorly resourced community. Availability of water resources for recreational
purposes was lacking in Madeya community, resulting in the population, especially
young people, swimming in the river. In addition to providing behavioural change
interventions, recreational interventions that reduce water contact are effective in
reducing schistosomiasis.

Accessibility of water resources

We found that there were limited water resources in the community. For example,
the taps had no running water, and the water tankers from the municipality were
inconsistent in the provision of water. This made water resources inaccessible.
The water resources available were either unimproved, or it took a long time to
actually collect water from improved sources. lmproved sources were tew, and water
was only available at certain hours of the day during the week. The water sources
were very crowded, and people spent hours collecting water at improved water
sources. When they had to fetch water from unimproved sources, they spent hours

valking to and from the river, Women sometimes had to carry water on their heads,
and it took them even longer when walking back from the river to the household.
More than two-thirds of the population in Africa leave their household to collect
wate1. Graham et al. (2016) reported that adult women and female children were
the primary collectors of water in a study that was conducted across 24 countries in
sub-Saharan Africa. Our tfindings show that safe water sources were not accessible;
consequently, women and girl children carried the most burden since they are the
ones mostly responsible for water collection.

Prolonged contact with open water bodies for domestic and recreational
purposes as a risk factor for schistosomiasis

Aryeetey et al. (2000), reported high prevalence of S. haematebium among peasant
tarmers who use tertile land along the banks of the river. One can therefore argue
that although the whole community is at risk of schistosomiasis infection, women
are disproportionally at a higher 1isk of contracting schistosomiasis because of
their daily domestic activities, such as washing clothes and collecting water for
domestic activities and irrigation. In this study women and young girls collected

vater from the river for the major purpose of watering the gardens and thus were
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CHAPTER 3

WATER, SANITATION, AND HYGIENE FOR SCHISTOSOMIASIS PREVENTION: A
QUALITATIVE ANALYSIS OF EXPERIENCES OF STAKEHOLDERS IN RURAL KWAZULU-
NATAL.
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The previous chapter used participatory methodologies to explore and identify risk factors for schistosomiasis
based on their WASH practices among community members. Though this was achieved by community
participation, we needed to understand the role that stakeholders play to ensure that WASH is promoted for
schistosomiasis control. Hence, Chapter 3 sought to document current WASH practices and explored how
that can play a role in schistosomiasis prevention and control in Madeya Village through the engagement of
different stakeholders. This Chapter focused on objective 2 of the study.

82



ELECTRONIC OFFPRINT

Use of this pdf is subject to the terms described below

Vol 11 | Issue2 | March 2021 a w
PUBLISHING

Journal of

Water, Sanitation &
Hygiene for Development

ISSN 2043-9083
E-ISSN 2408-9362
waponline.com/washdev

This paper was originally published by IWA Publishing. It is an Open Access work,
and the terms of its use and distribution are defined by the Creative Commons

licence selected by the author.

Full details can be found here: http://iwaponline.com/content/rights-permissions

Please direct any queries regarding use or permissions to editorial@iwap.co.uk

83



255 Research Paper Cepelney Wl RG] Journa | of Water, Sanitation and Hyzlene for Development | 11.2 | 2021

Research Paper

\Water, sanitation, and hygiene for schistosomiasis
prevention: a qualitative analysis of experiences
of stakeholders in rural Kwazulu-Natal

Chanelle Mulopo A and Moses J. Chimbari

ABSTRACT

uMkharmyakude District in KwaZulu-Natal province is one al the districls in the six provinces in South Chanalle Mulcpa R, icomraponding sushar
Moses 1. Chimbari

Africa where schistosorniasis s endermic, While it is well established that schistosomiasis s a public scheol of Hursing and Public Health, Celbezs of

Hesllh Snanees,

health problem in the district and that efforls to prevent and control the disease have been made, \miversiy of Ewazulu-Hezal

very lillle has been done to invalve stakehalders in the implementation of waler, sanilalion, and E:::’:;;]‘['_““'

yienae (WASH) strategies for schistosamiasis contral. Hence, this study sought to document current sch Afica
C-mail: CI.".\.'.'Q'_‘[“E“&‘.'.CEH.‘

WASH practces and explore how engaging diverse stakeholders can contribute to the pravention

and control of schistosormiasis. Qualitative data wers collected through eight key informant

interviews with community leaders, nurses, community caregivers, and pre-schoal teachers; and

four focus group discussions with community members during the dry season. The study sdopled a

groundec theory aporoach. Dala were analyzed using 1he six sleps of themalic analysis. Findings

show that the key players in the promotion of water, sanitation, and hygiene were not clearly

defined. although effective implementation, promotion, and adoption of Wwash can be fully achieved

wilh [he involsement of various stakeholders, we Tound that there was a limiled collaboration among

WaSH slakeholders.

Key words | hygiene, knowledge, praclices, schislosomiasis, waler

HIGHLIGHTS

® This paper informa the reader ahout the experiences ol stakeholders in the adoption of WasH
in a low-income communily for schistosomiasis prevenlion.

® The paper uses gualitative methads with a grounded Ltheory approach Lo undersland the
stakeholder's perspectives.

®  Findings showe that the key plavers for the promotion of WASH were not clearly defined.

®  [Cffective implementation, promotion, and adoption of WASH for schistosomiasis prevention
seemed to be the responsibility of vanous stakeholders with little coordination, thus indicating
limited stakeholder collaboration.

This is an Open Access article distributed under the terms of the Creative
Commens  Attriibution  Licence [OC BY 4.0, which permis copving,
scdaptation and redistribution, provided the originsd w14 properly cited
{hitp:s

doi: 102166 armshdev. 2021 182

sreabive commons.ons leenses Ay /400

84



P56 2 Wulopo & P L Chimberd | W SH pramorion for schissosarmissis prevsion in Kwesu -t

BACKGROUND

Sub-Saharan Africa 1s alllicted by a plethora ol waterborne
diseases including diarrheal disease and neglected tropical
diseases (NTDs), commonly referred {o as diseases of the
poor (World Health Oreanization o, Campbell & al
aend). Diarrheal outhreaks are common in poor counirics
that do
supplics. The outbreaks are usually severe, resulting in high

nol have access o adequate  drinking  waler

morbidity  and {Cairncross e al  zo10).

Schistosomiasis is the second most common NTD after hook

maortality

worim with 93%  of the wordd's cstimated cases of
schistosomiasis reported in Sub-Saharan Africa (Adenowo
i al. 2013). Approximately 120 million people in Sub-Saharan
Africa have schistosomiasis related symptoms and 20 million
people experience hardship as a result of the chronic presen
tation of the disease (Utringer ot al. 2009). Limited access to
waler and sanitation is one of the contributing lactors fo the
high prevalence of schistosoniasis in Sub-Saharan Africa.
Onesixth of the world's population mostly in developing
eountries is infected with one or more NTDs (Warld Health
Organization & UNICEF 2o06; Mifra & Mawson 20r7).

Transmission of schisiosomiasis occurs when people sul-
fering I'rom schislosomiasis contaminale Treshwalcr sources
with their exerela or wine conlaining parasite cggs, which
hateh in water to become larval forms called miracidia, Mira-
cidia penetrate intermediate host snails where they undergo
ascxual reproduction transforming into another larval form
called cercanium. Cercardac are shed from snails into watcer
after at least 3 weeks from the time they enter the snails as mir-
acidea. When people come into contact with water cercariace
penetrate their skin, thereby infecting them (Anto et al. zo13).
There are two forms of the disease, namely urogenital and
intestinal schistosomiasis (World Health Organization 2000).
Water, sanitation. and hygiene (WASH) is critical Tar preven
tion of schistosoniasis; yet such inferventions have not been
fully incorporsted into schistosomiasis control  programs
1Camphell et ol 2onq). Although mass dmug administration
(MIDA) with praziguaniel has clear beneflils, people are
casily re-infecied afier treatment iF they come inlo contact
with water containing infectious cercadac (Fvan 2o14).

The litermature informs us that people with sale water
and adequate sanitation have signiticantly lower odds of a

Journal of Water, Sanitation and Hygiens for Development | 11.2

Schistosorma inlection (Grimes ef af. zo15). Access o waler
and sanitation in Sub Saharan Africa is interwoven with
envitonment, culture, economics, and human bhehavior
necessitating the need Tor interdisciplinany rescarch and
policy interventions (Armah ei gl 2008 Similarly, schistoso-
miasis transmission is deeply entrenched in social-ceological
behavior (Grimes ef al 2o15). Mulopo ef al. (2020) reported
on the influence of psychosocial factors on behwvior assocl
ated with the risk of contracting schistosomiasis. lmproving
WAST infrastructure and behavior is a primary provention
method for the elimination and eradication of NTDs includ-
ing schistosomiasis (Waite ¢f ail. zo17). This can be achieved
through health promotion which is defined as ‘the process of
enabling people to increase control over, and to Improve
their health, health promotion promotes a holistic approach
ol empowering individuals and communities wo fake action’
(World 1Health Organizaiion 1986; Kumnar & Prectha zonz).
Furthermore, intersectoral action is one component of this
definition which focuses on huilding healthy publie policies
and a sustainable health system [Hussain e al. 2020),

A wide range of innovative health promotion approaches
have been applicd in low-income countries. These include the
Padicipatory Ilygiene and Sanilation Translormation ool
(PHAST), Community-Led Total Sanitation (CLTS), and Com-
munity Health Clubs (Waterleeyn & Caimnceross 2oo5; Wanga
et al. zon5; Hiirlimann et al. zend). These approaches, which
are usually implemented as part ol the community- and/or
schoolkbased interventions, have Improved hyglene behavior
and encouraged use of tollets. The provision of adequate tol-
lets and getting people to use the toilets contrbutes to
greater public health (Odongo-Aginya ef el 96; Oreilly &
vichuled af al. 201g). How

Louis 2014; Hiirlimanm et all 2018;
ever, the motivation of households (o use the toilet stems
from comborl, convenicnee, privacy, and dignity (Peal & al.
zow) and not necessarily from a consclous effort to have
health henefits. Consequently, for increased atilization of foi
lets in the communily, WASH interveniions need fo lake
into account sociocultural factors (Routray et al. zos).
WASIT interventions have resulted in the reduction of the
prevalence of diasthea (Priiss et al. zooz; Fewirell ef @l 2005;
Mara et ol zo1o) as well as that of schistosomiasis (All ef al.
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R Chandiwana ef al. ggr; Katsivo & al tooza, mogsh;
Tanser et al. 2008). WASLL interventions have been shown to
b highly cffective in reducing contamination of the envirne
ment with schistosome cpes and larvac for STH {Esrey e al
gt} Given thal the route of transmission for schislosomiasis
is watcer based, it is important 1o disrapt the aguatic lile cucle
hy avoiding contamination of watcr with cges (Fvan aoig).

In South Africa, 19% of the mral population do not have
access to relinble water supply and 25% do not have access to
basic sanitation {WHO & UNICEF za17). Countries that have
suceessfully eliminated sehistosomiasis have edther done so as
a result of economic development that incressed access to
clean water or because of the limited number of wansmission
sites (Evan zorg). Access to WASH interrupts mumerous trans
muission routes of NTDs (Stunz ef af. zow; Stocks ef al. zos).
Far the sustainable promotion of WASTT programs in the can-
text of schistosommiasis prevenfion community, a participation
{botlom-up approach) is crucial {Madon et @l 2018) bul there
are challenges related to collabormation among dilferent slake-
halders (Waite ef al 2o17). We carried out this study in a
schistosomiasis endemic arca in rural KwaZulu-Natal pro-
vince (Saatholl éf el zoog; Manvangadee ef al. 2016a, 2016k,
Kabuyaya el al. 2or7a, zorpb) with limiled access to waler
and sanitation {Msweli & Ngobese 2013). The objective of
this study was to explore the adoption of WASH through the
invohement of a wide range of stakeholders and document
prevailing practices and experiences with WASH in the con
text of schistnsomiasis prevention in Madeya Village. Our
findings will contribute to the WASH knowledge gaps in stake
holder involvement in the prevention of schistosomiasis in
rural KwaZulu-Natal where focus has primarily been biomedi
cal (sereening and treatment). This smdy uses a gqualitative
bottom-up approach which places the community at the
center ina way that one can better understand the roles that
ditterent stukeholders can play In schistosomiasis provention

METHODS
Study design and area
A qualitative study (Ulin ef al. 2012} was conducted in Madeya

Village lncated in uMkhanyakude disirict situated in North
ern KwaZuluNatal. The province is located on the east

coast of South Afdca borderdng three countrics: Morambi-
que. Swaziland, and Lesatho, The distriet covers an arca of
12,821 lan? and has a population of over 600,000 people.
1,500

people. The arca is arid and cxpericnces waler scarcity. 1L

Ingwavuma has a popdlation of approximately
has limited infrastructure and expericnees challenges with
service delivery such as access 1o waler. The arca is sur
rounded by many water bodies including the Pongola and
[ngwavuma Rivers, both major rivers in KwaZulu-Natal, as
well as some ponds. [siZulu is the primary language spoken
in the area and the majority of the households are of a low
socio-economic status (Leonard ef al. zor7). Madeya village
is part of Inpwavuma area in uMkhanyalkude district, and
has approximately 100-300 households. The area is serviced
by one clinic and has two créches (o nursery where babies
and voung children are cared lor during the day) and onc pri-
mary school. This siudy was pari of a larger project, TIRBA
{Tackling Tnfections to Benclit Alfvica) that was heing
implemented in wards 16 and 17 ol uMkhanvakude district
{(Manvangadec ef al. 2o016h; Chimbari &t al. 2o17). The aim
ol the larger project was to detennine a bascline lor preva-
lence, intensity and risk factors Lor schistosomiasis and soil-
transmitted helminths {STIT) in the study arca. This study
aimed to explore the experiences of stakeholders in the con
text of WASH promotion to prevent schistosomiasis
transmission. Cualitative data were used to identify contex
tual and hehavioral rsk factors of schistosomiasis that may
not be captured using quantitative methods, to inform the
design of an intervention strategy for the prevention of schis
tosomiasis in poorly resourced communities,

Study participants and selection of participants of the
study

Five categories of stalicholders were selected to participate in
this study. The climc that serviced the community had five
nurses and we purposively selected two nurses who were fam-
iliar with the study arca and had worked at the clinic for more
than 10 years. Two community caregivers (CCGs) who work
in the community also participated in this study. There were
only two eréches in the community, and therefore, we
included one teacher from each créche in this study. Two vil
lage headmen responsible for the well being of the community
were included in this study. In addition, all households in the
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study area with children below the age of five (we included
children below the age of five because they are the most sus
ceptible  to WASH related  diseases)
participate in focus group discussions (FGDs); we asked the
CCGs that worked ' the community to invite household

heads to participate in FGIDs and the response rate was at

were  invited  to

32% out of just over a lumdred househalds.
Inclusion and exclusion criteria

A consenting houschold member of 18 years and above
whose houschold had a child below the age of five was cli-
gible to participate in this study. We chose children below
the age of 3 years because that age group s valnerable to
WASH-related discases. The other stakeholders were ident-
ified Tor participation on the basis ol their knowledge on
WASII resources in the community and the strategic pos
itions related 1o developmental issues in the community
that they hold. We excluded househalds that had no chil

dren or that had children older than 5 years.
Data collection procedures

Data were collected through key informant interviews and
FGDs with members of the community. Data from semi
structured key informant interviews were used to refine
FGD instruments. Data were collected in IsiZuln (local
language) by researchers with experience in conducting
qualitative research and knowledgeable about schistosomia
sis, This study received ethical approval from the University
of KwaZulu Natal Human Social Science Ethics committee
(TTS5/0396/0180). Data were collected during a div season
spanning rom August 2018 to November 2018,

Key informant interviews
A total of eight key informant interviews were conducted

with
community health workers, village headmen, teachers, and

stakcholders.  Stakeholders comprised of nurses,
the general members of the community, Key informant inter-
views were used (o extract information on WASH conditions,
experiences of stakeholders with WASH within their various
instifutions as well as barriers to WASH promotion. A semi

structured interview guide with the following themes was

WiH proemetinn for schismsormiasis prenetion in Keaeulu-ertl
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used: provision of WASH senvices; role of the stakeholder;
and local experiences with WASH issues. All data from key
informants were captured on an sudio recorder.

Focus group discussions

Fout FGs were conducted with maothers (two groups) and
fathers (two groups) of children aged below 5 years. FGDs
were used to identily common praclices in eomemunily
regarding WASIT as well as perceptions toward WASIL
Each FGD comprised of 612 participants who  were
recruited  purposively with the assistance of community
rescarch assistants to provide diversity in age, employment
activitics, and their location of residence within their neigh-
borhood. A focus group guide was developed and refined
using issues raised in the earlier key informani inferviews,
and covered the lollowing topics: water sources and use, sani
tation practice, and hygiene. All FGDs were recorded using a
digital audio recorder with the consent of the participants.

Data analysis

All inferviews and FGDs were transcribed verbatim and
translated into Fnglish. Data were analyred  manually
(Basit 2003). Guided by the grounded theory approach
(Strauss & Corbin roagq), we identified core themes and
grouped them into broader conceptual processes to under
stand schistosomiasis nisk faetors in Madeya Village.
Transeripts were analyzed using the six steps of thematic
analysis described by Braun & Clarke (zoo8). The first step
(1) was familiarization of the data through reading and
re-reading the transer pis. The second step (2) invalved sys-
tematic coding of interesting Leatuwres of the data. A
codebook with both inductive codes [rom the data and
deductive codes from the topics in the inlerview guides and
concepts from the literalure was developed (sce Supplemen-
tary Material). For quality  assurance, an  intercoder
agreement was conducted between the rescarcher and the
rescarch assistant to assess and improve consistency in
coding data. Thirdly {3), the imtial codes were collated to
develop themes. The Tourth slep (4} involved reviewing the
themes by checking il ihey relaied 10 the coded exiracis
and the entire data set. Furthermore, themes were delined

and named (step 5 and lastly, a report was produced (step &).
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FINDINGS

Table 1 summarizes the results into two broad themes and

sub-themes. Theme 1 focused on access to facilities, sub

themes: water (sources and practices), sanitation {basic

Table 1 | Summay of thames and sub-hames

Broad thames Subthemes

Water sowrees and
praclices

Aceess to facilities,
caporicnoes and
current WASH
practices

Rasic sanitation
practices in the
community

Aceess W pritmary
health care

Enowledye aboul Healih education

Kay questians

Is the use of safe water

sources being promoled

and whe is responaihle
for promaoting the use
of safe water sources?
sanitation accessible
dnd who promoles (he

@

use of sanitation? What

are the behaviors ar
general practice of
sanilalion?

Is primiry health care
accessible?

Wha promaoies heallh

diseases, and hygiene education and hygiene
including andd what stratepy is
schistosomiasis used to promote health

Handwashing

cducalion and hygiene?

sunitation practices), and health core (access to primary
health care}). Theme 11 was on knowledge about diseases
including schistosomiasis; this had the following subthemes:
health education and hygiene, handwashing practices among
preschoolgoing children, knowledge about WASH related

IssuBs Stakeholders and responsibility

No stakeholders were
whenbifivd thal promoled the
safe use of water in the
community.

Members of the community
were mainly using unsale
waler souTces.

Sanftation was reported to he
gocessible at the household
lewel,

However, some members of
the commumity (mostly
children) still praclice epen
defecation,

The clinic was neporled w be
imaccessihle due to the
distance.

Nurses

Murses amd frained
community health workers

Health educalion and
promotion was carried ot
using pamphlets and posters
at the elinie. Furthermere,
nurses promoted
handwashing at the clinic hy
imforming the patients ahout
the impaortance of
handwashing when they are
visiling Lhe clinic.

Community health workers

Teachers and parents could be

practices among
pre sehool going

children

Knowledge ahot
WASH reluled
diseases in the
COITLTLLLILLY

Fnowledge on
schistosomiasis

What are the experiences
ol stakeholders wilh
WASH?

Whal role do stakeholders

play in preventng these
disvases?

also provided health
education ahont the
tmporlanee ol handwashing
'rl.ll{] }Jliilifli.: wilor :|urir|g
hwrne visils.

WASH diseases in the

commmunily.

Poor knowledge on

transmission routes of
WaSH-relaled disvases by
members of the community.

potentially people to
promote handwashing
amonyg pre school going
I.:hil(ll"&!fl.

Members of the community -

poor knowledge about
schistosamiasis and
PSS STOn FOWICs ermong
hoth memhers of the

Lo ['IILIHi |‘- il[ld ht!é]l ||'IEIEJIT'
workers.

Very lew cases of

schistosomiasis were
repuried al the cling;
hence, healthcare workers
did perceive the discase as a
problem in the community.
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discascs in the community, and knowledge on schistosomiasis.
The broad themes are further deseribed below supported by
direct quotes from the participants.

THEME I: ACCESS TO FACILITIES

Water sources and practices

Community members reported that they could not casily
access salc walter because most of the sale water sources
were not operational. Some of the sale waler sources were
working but could go for several months without dischar-
ging watcr. Conscquently, in the months when water could
not be accessed at sale waler points, members of the com-
munity uscd unsate alternative water sources:

‘The clean water from the tap can go for 5 (o 4 months
without bemg available. that's why we have to dig at
the river’

- (village headman, male, 55 yrs).

Alternative sources commonly used included unprotected
dug wells, the spring, and the river. Members of the commu-
nity dug wells in the riverbed when the river was dry as well
as in arcas closc fo the river. The two springs used by mem-
bers of the community were unprotected.

When asked whether water was treated before con-
sumption, respondents reported that water treatment was
not a common practice. Furthermore, since the majority of
water sources were not protected, the water sources were
often shared with livestock. Some parents believed that
their children got sick because of consuming water from
sources shared with animals:

‘the water which is available {0 us for consumption is
often sharved with other animals and owr children get
sick from drinking ihis waiey

- {uncmployed, malc, 45 yrs).

Members of the community covered dug wells with dry tree
branches and hence believed that the water that they col-
lected trom the dug wells was safer and better than the
water collected directly from the river. These dug wells
around the river were reserved for drinking water {Figure 1).

Flgure 1 | Water source reserved for dinking waler.

Basic sanitation practices in the community

For many years, there was limited access to improved sani-
tation in the community. However, since 2016 the
government started providing households with improved
pit-latrines {(VIP). At the time of the study, coverage of the
VIP latrines was at 100%, but the unimproved sanitation
structures were siill available at some houscholds. Despite
the availability of appropriate sanitation facilitics, it was
reported that some members of the community still pre-
ferred using the bush 1o defecate hecause they had heen
doing that for a very long time:

sometimes we go oud there in the bush to do our business
(defecate) especially when we ave out there in the fields,
because i’s something thai we are used 0

-~ (unemployed, male, 28 yrs).

Members of the community also said that snakes found their
way into the toilet structures; hence. they avoided using the
toilets in some instances fearing that there could be snakes
in the toilet. They encouraged children not to go to the toilets
but to defecate in the vard and then adults would clean up
after them. At a créche, a teacher reported that sometimes
a child would defecate on the premises and not inform
them. In such cases, feces remained exposed in the
environment.
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Access to primary health care

The commumity is serviced by a clinic located 8 lkom away.
According to the community members, access o the facility
was limited because of the long distance, and henee, they
preferred Lo use a mobile clinie thal was made available
cvery wecl. Members of the community that stayed far
away [rom the mobile clinic station ol disadvaniaged as it

was diflicult for them to access the services provided.

“The mohile clinic does wal gef close enought to us, 08 can
contcltide that we do not aove a clinie’
funemployed, male, 43 yrs).

However, mothers reported that they took children o the
clinic when they noticed symptoms of diarrhea or observed
rash on the skin:

W are struggling a lof in ihis area but weher my child
had a rash, 1 took hiwm to the cliric for freatinent’
[community caregiver, lfemale, 35 yrs).

THEME II: KNOWLEDGE ABOUT DISEASES
INCLUDING SCHISTOSOMIASIS

Health education and hygiene

The responsibility of promoting handwashing in the commu-
nity has mainly been placed on CCGs and nurses, CCGs
CHWSs)

arc part af the South African health system and are trained

{recently renamed Community Health Workers

by the Department of Health (DoH) and Non profit organiz
atioms (NPOs). When this system was first put in place, the
CCGs rales and responsibilifies tended 1o focus broadly
on individuals experiencing health conditions related 10
poverty, social inequality, and litestyle, which included TB,
diarrhea in children and malnutrition, and sexually trans
mitted infections (8T1s). However, as the HIV epidemic in
South Africa worsened, CCGs started providing basic care
and support for people living with TV in their Tamilics.
CCGs conduct their duties within the home environment of
members of the community or their clients. CCGs are lay
workers and usually do not have a formal, professional

healthcare qualilication, CCGs provide health education

Jourmal of wates, Sanitation and Hygiene for Development | 11.2 | 202

such as handwashing by going door-to-door i the commu-
nity, whereas nurses provide health education at healtheare
centers. Nurses provided healthcare services when the
patients first arrived at the clinic. On a daily basis, nurses
gave a falk on health promotion such as handwashing
belore consulting sessions with paticnts. They also provided
brochures on handwashing and demonstrated to patients
how o cffectively wash their hands. Mowever, nurses did

not go into the community to promole handwashing:

‘We can't go out inlo the community bul we teach them
when they are heve at the clinie on Booe to wash their
hanls, We tell them that they sheudd eeash their funds
with soap’

— (murse, female, 50 yrs).

CCGs reached out to the community by going door-to-door to
promote handwashing, However, they were not sure if mem
hers of the conmunity practiced what they taught them:

‘As a CCG @ll I do is deliver information, I go home al the
ericd of the day so [ canmol guavamtes that they il wse i€
fcommunity caregiver, female, 43 yrs).

CCGs tanght the parents about handwashing when they
went doorto-door and hoped that the messages they gave
were used o protect children. They could not direetly
access the children because they were usually at school
when they did their rounds:

‘W work from Maonday o Friday, the childven are either af
créchie or schoof s we cannol tallk to ihem. | haoe never
fawght childmen’

- {community caregiver, temale, 33 yrs).

(OGS said that they were not sure how much information
on handwashing children were getiing in schools:

‘Maybe they can give us somme atfer (ime with (he children
50 zie can also leach them’

- (community carcgiver, female, 43 vrs).

CCGs expressed concern that not all children were taught
about handwashing by their parcnts and they preforeed
that a handwashing interveniion tailored lor children
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should be put in place to teach children about handwashing.
CCGs argued that even though they provided information
on handwashing, change on handwashing behavior could
only be achieved through access to safe water.

During the FGDs, mothers indicated that they were
respansible for teaching their children about handwashing:
the Tathers were not involved in promoting handwashing

because they did not spend much time with the children:

We are the ores that {end (o always be af fhome, the chil-
drer are taught by us mothers’
— {uncmployed, woman, 28 yrs).

They indicated that whenever there 1s water available they
help children 1o wash their hands making sure thai the

walcr was uscd sparingly:

We tegeh the chilldren to wash their hands and e teach
ther o use water sparingly so that they do nol waste ('
- {unemployed, woman, 32 yrs).

Handwashing practices among pre-school-geing children

We found that there were no designated handwashing facili-
ties in the créche, However, teachers improvised temporary
handwashing stations. During break fime at a créche. the Lea
cher placed a basin with water (occasionally soapy waler was
used) inoa designated place where childien washed their
hands after using the toilet. During class times, the basin
was 1ot available; hence, children washed their hands at a
nearby jofo tank [(minwater harvesting and waler slorage
tank) when they stepped out during class times to go to the
toilet. Some children were observed going back into class
without washing their hands. Similarly, at the household
level, houschold members washed their hands in a basin.

The basin was only made available on demand:

‘No there isn't a special place to swash your hiands, you fusi
take water and put it i a bastn and wash your fands'
{unemployved, male, 42 yrs).

In addition, people also washed their hands at a jujo tank
{rainwater harvesting and water storage tank) whenever
water was available in the tank. Availability of wafer in

the jojo tank was dependent on rainfall. Conscquently,

peaple were only able to wash their hands at the jojo tank
during periods of rainfall:

 use the jojo tank after it reins and ihat's how T awash my
hands’

{umemployed, woman, 37 vrs).

Although children were faught about  handwashing  in

school, handwashing bechavior at the crtche was reported

to be low, All the children at the créche were on a feeding

scheme. Some teachers reported that children ate food with

ot washing their hands:

Yes, they can get taught al créche as well bul because of
the weter shovtage they sometinies will goe the children
fooed withowut waking them wash thetr funds, and then
vau find childven getiing sick because of these unhwgianic
circumstances’

— (preschool teacher, female, 40 yis).

Sometintes the childven eal their luneh without washing
their hands

— (preschoal teacher, female, A0 vrs).

Sometimes waler for handwashing was not available at the
criche if the person responsible lor providing the water
was either absent or forget to prepare water for the children
to wash their hands during break time. When asked if chil-
dren asked lor water to wash their hands when it is not
provided, the response was that they did not as they were
not accustomed to washing their hands:

Children do not ask us for water to wash their hands
aher the epaier is nol provided because 105 wol something
they practice even ihen they are at home

(preschool teacher, female, 40 yrs).

The teachers reported that most childven washed their
hands under supervision. so il there was no adult to tell
them to wash theie hands some of them would nol do so;

There are times when I'm ot around so sometines they
dowr’l wnash their hands because Por not there to fell them
to do 5o

— (preschioal teacher, female, 45 yrs).
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Furthermore, a teacher highlighted that handwashing is

something that should be taughi by parents af home.

Knowledge about WASH-related diseases in the
community

Diarrhea, skin infection, and schistosomiasis were the WAST-
related discases thal the participants from the FGD said were

common in the study area. Members of the community were

able to link some of these discases with water bul could not

clearly explain the transmission routes of the discases:

‘We suspect that e get these diseases Jrom water,

especially schisiosomiosts, ity definitely the water'

= {unemplayed, male, 52 yrs).

Some of them had the misconception (in the case of schisto
somiasis) that they contracted diarrhea and schistosomiasis

through drinking dirty water:

‘Dhiarrhea and schesiosomiasis s caused by the dity wwater
fhat we drink’

(unemployed, female, 23 yrs).

Schistnsomiasis was reported to be prevalent in hoth girls
and hoys, with the laiter being affeeted more because they
swam in the river more ollen than the givls did. During
the FGD, it was reported that bovs usually swim in the
river when they accompany other members of the house-
holds that go to the river to collect water:

The chifdren savi i the river because they go there to
feteh water’

= {unemplayed, male, 34 yrs).

Members of the community indieated that adults were also
suffering from schistosomiasis bul {0 a lesser extent coin

pared with children,

Knowledge on schistosomiasis

Members of the community had poor knowledge on schisto-
somiasis transmission; they associated schistosomiasis with

drinking dirly water:
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4 knnze that if a child dvinles contaminated woader 1t is
lifeely Jor thes to get Bilharzie’
- (preschool teacher, female, 40 vis).

Their knowledge of the symptoms of schistosomiasis was
generally poor although some parents were able (o identily
symptoms such as the presence of blood in the urine:

They wsually have bood in the arine when they wrinate
and that's how we frnow that the child iy Bfected with
sehistosomiasis’

{village headman, female, 63 wrs).

The teachers seemed to lnow very little about schistosomia
sis. claiming thai no once had cver {aught them about the
discase. [n contrast, they were very much aware ol diarthea.
When asked what proventative measures they could take to
prevent schistosomiusis, they suid that they did not do any
thing because they had little knowledge about the discase:

We don’t feow muweh about Bilharzia bui e ave niore
educated about Diarrhioea ... We dont really do anvihing
to prevent the diseqse because e e not veally tawght
about it

- (preschool fcacher, 43 vrs).

An immunization and dewarming program for schools had
been operational in the arca for 2 vears, 1L involved nurses
going into the schools to mmunize and deworm the chil-
dren. The nurses indicated that when they got into the
schonls or the créche they focused on immunization and
dewarming. They did not screen for schistosomiasis or cdu-
cate the children aboul schistosomiasis. It was also noted by
the village headman that since the inceplion of our rescarch
project through which children were screened lor schistoso-
miasis, many people had become aware of the discase:

TIBA {research projeci) has come and faught us how o
prevent schistosumiasis, so we now hase on undersiond -
g o fwey peaple get sehistosoniasis’

(village headman, male, 53 yrs).
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DISCUSSION

We found that the community did not have access to reliable
safe water sources and that existing safe water sources were
often not functional for prolonged periods. This resulted in
communify members collecling water Irom unproiected
water sources which were usually contaminated. A study
conducted n Uganda reported that consumption of raw
water from unprotected water sources was the primary
route of exposure to contaminated water (Agensi el al.
201g). Furthermore, members of the community shared
water sources with livestock thus increasing the lilelihood
ol using contaminaled water. Similar resulis were reported
in Ghana where ownership ol livestioclk was significantly
associated with drinking contaminated water (Wardrop
et gl 201H),

The majority of the participants could not alford and
were nal knowledgeable about water Lreatment products;
hence, they drank untreated water from the river, spring,
and unproiceted dug wells, puiling themselves al a risk of
contracting diarrhcal discases lrom drinking dirly waler,
or schistosomiasis through water eontact. Previous studics
have shown that covered waler sources and treatment of
watcr before consumption reduces the lilkelihood of diar-
rheal discases (Grabow & al. 2oo0; Cairmcross et all 2o1o;
Cha et al. 2015; Clascn 2015).

It was not clear to members of the community who was
responsible for the provision of water. The use of safe water
sources was not eommon, mainly because of the limited
safe water sources. The provision of safe water sources
can he promoted through a eollaboration between the
municipalify (water service providers), and the Doll with
the involvement of prominent members of the community.
This approach can encourage members of the community
to use safe water sources provided that the municipality
provides the water sources. Bisung & Diclkin {2010), in a
study conducted in West Alrica, emphasized the impor
tance of ownership and the responsibilities of all actors/
staleeholders to play their parts in the management of
WASH.

Although toilets were provided n the community, some
members of the community still practiced open defecation.
Randa et al. (2007) found thal 30 of the participants that

had tailets woere still practicing open defecation. A study by
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Coffey ef al. (2014} conducted in India also reported a pre
ference [or open delecation among some communily
members. The sanitation program through which the muni
cipality built toilets for communitics did nol have a healih
education component. Sara & Graham (2014} found that
education may be an imporiant factor in changing deleca-
tlon practices: similar findings were reported in Tanzania
(Mwanga & Lwambo 2013; Wanga ef al. 2015). Moreover,
other studies have also indicatcd that houscholds that
own livestock 1end to practice open defecation because
they travel long distances while lending to herds. This is
because they could find themsclves I places with no
access to sanitation facilities (O'loughlm ef al. zoo).
Other studies (Sara & Graham zowq; Routray ef al. 2013,
Gupta et al. 2o16) reported that households that still prac
ticed open delecation even when they had a toilel were
dissatisfied with their teilet. Ilowever. in the current
study, the majority of participants indicated that they
were happy with the toilets provided and that they were
using them. They only encountered problems when they
were out in the field or at church becauvse places of worship
did not have foilets

Feces in the environment pose a public health threat 1o
the members of the community but particularly to children
who may come into contact with feces at eréche if the tea
chers do not notice when a child has defecated in the

environment. Stakeholders such as the municipality can

promote wilet ownership and use of sanitation facilities by
including an cducation  intervention to complement the
infrastruciure interventions. This means thai while they
are providing infrastrueture they should also targel behavior-
al change and waork closely with the communities to
understand their needs as well as promole acceplance of
the infrastruciure.

Although parficipants were able fo link drinking
untreated waler and discascs, they had poor knowledge
on transmission routes of schistosomiasis. The majority
of individuals interviewed believed that one could contract
diarrhea and schistosomiasis by drinking contaminated
water. While this may be accurate for diarrhea, it s not
so for schistosomiasis. Our [indings arc similar to those
of a study on knowledge of waterborne diseases conducted
in rural South Adrica which reported good knowledge of
wiaterborme  diseases  but knowledge the

poor on
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transmission routes of these diseases (Sibiya & Gumbo
2013}, While the current study Tound that the majority of
the participants associated drinking dirty waler with diar-
rhea, Banda el al. (zoo7) in a study conducted in India
found that only 12% of the participants in their study
linked the two with the majority of the pariicipants attri-
buting diarrhea to heat, spicy food, ingesting hair mud, or
mosquitos.

Our findings show that handwashing practice in the
community was promoted using a knowledge-based inter
led by CCGs. CCGs had
responsibilities in addiion to promoting handwashing,

vention ITowever, many
There was no structured handwashing intervention in the
community. Furthcrmoare, il members of the houschold do
not visit the clinic, they are less likely to hear about hand-
washing. One COG was allocated 60 houscholds and they
normally did not get to all the households. Therefore,
there was a possibility that some peaple did nol receive
information on the importance of bandwashing and why
they should wash their hands.

The scarcity of water in the créche resulted in children
engaging in poor handwashing practices. Washing their
hands in the same basin could expose some children to
other pathogens washed nlo the basin by others. Further-
more, the handwashing basin was only availlable during
hreald time. Henge, children that wvisited {oileis during
classcs had limiied opportunitics to wash their hands.
rents and pre-school teachers can play an important
role in promoting handwashing at the preschonl level
Qur lindings show that parcnts assumed that their children
were taught about handwashing at school, while teachers
lelt that it was the responsibility ol the parents to teach
their children about handwashing One way to overcome
this issue is i enzure thai handwashing is included in the
pre-school curriculum. That way children would be taught
about handwashing and their mothers could be involved
by ensuring that children routinely washed their hands at
home. This can be designed as part of homeworl in the
school curriculum where mothers engage in activities with
their children to remind them of the importance of
handwashing.

Schistosomiasis prevention and screening programs
icnd o lean toward schoolgoing children (Engels e al.
1906; Asgaard Hansen et ol zooq; Brooker ef al. 2ooq)

since the prevalence of the disease is shown to be high in
this age group. However, our findings show thai due 1o lim
ited access o Improved water sources in the study arca,
women are often in contact with fresh water bodies as
they go to the rivers accompanied by voung children to ol
lect water for their howschold needs. Consequently, children
under 5 years old are exposed to a higher risk of contracting

schistosomiasis.

RECOMMEMNDATIONS

Members of the community need 1o be taught aboui waler
salety and diflerent low-cost walter treatment methods that
they can use. They also need to be aware that covering a
dug well with branches does nol make waler sale lor con
swnption. Sirong collaborations are necded between the
municipality, the DoH, and the conununity, for the pro
vision of walcr sources and the use of these waler sources
to prevent diseases such as schistosomiasis. There is a
need for a structured ongoing handwashing intervention
that includes activities tailored lor children. This can be
built in the already existing system of using CCGs, but
should also include teachers and parents in the handwash
ing  promotion  campaigns,  Additionally, handwashing
promotion needs to go bevond knowledge based mterven
tions  to  include behavior change and  provision  of
infrastructure.

This study has also highlighted the importance of health
cducation in the provision of sanifation lacilitics. Further-
more, the provision of sanitation facilities in rural setfings
should 2o bevond household provision but also include
faciliies being provided at places of worship as well as in
the fields where men herd cattle and women cultivate
their crops.

CONCLUSION

The findings from this research highlight the importance of
collaboration among stakeholders in order to bring about
the effective use of safe water sources. use of sanitation
lacilities, and promotion of handwashing. Access to [acilities
such as water, sanitation, and health care was a challenge
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and members of the community were not aware of the stake
holders who were responsible Tar the provision ol these
[acilitics. In addition. health care was decmed inaccessible
due to distance. Knowledge on WASH-related diseases

and schistosomiasis was found to be poor.

LIMITATIONS OF THE STUDY

This study was a cross-sectional study and, therclore, may
not have been ahble 1o provide data Tor other times, for sea
sons. Time consiraints and  limiied  resources did oot
permit the rescarchers to prolong their stay in the study
area and conduct observations. Due to the sampling tech
nigue {purposive sampling) applied in this study, caution
shiould be taken in gencralizing the findings to other con-
texts, The findings arc not statistically representative of the
greater population at hand, but they are gualitatively
peneralizable.

Positionality statement (Chanelle Mulopo)

I view research from an interpretivism and constructivism
paradigm. I believe the research subjects are co-constructors
of knowledge in the research process, My rescarch interest
in water and sanitation stems lrom my own cxperlence
growing up In o developing country and having suffered
from a waterhome disease early in my childhood. Access
1 watcr and sanitation is a huge problem in Sub-Saharan
Africa and a cause of many preventable deaths. [ have
heen studying the sacial and public healih issues resuliing
[rom poor access o waler and sanitation lor the past 5
vears. My study population of interest has been people
living in poor communities (informal settlements and rural
areas). | hope the findings of this research will highlighi
the watcr erisis in the study arca and how this is impacting
the community’s health.

Positionality statement (Moses Chimbari)

1 am an cco-health tenct and, therelore, view health chal-
lenges holistically, My more than 143 journal publications,
mamly on NTDs, are testimony to this approach. My advo
cacy for WASH as a sustainable means for controlling

Joumal of Water, Sanitation and Hygiene for Development | 112 | 2021

schistosomiasis dates back to the 1990k when [ was part
al a rescarch group that developed a model smallholder
irrigation scheme (Mushandike Irrigation Scheme — Zim-
babwe} which made safe water and appropriate sanitation
a condition for the model irngation scheme. In later years,
1 was able o demonstrate that the differences in schistoso-
miasis  prevalence  and  ntensity  betweon Kariba
{(Zimbabwe] and Siavonga (Zambia) 10 km apart could be
explaincd by improved WASII lacilitics [or Kariba com-
pared with Siavonga. [t is this strong beliet in the efficacy
of WASH that motivated me to participate in Chanelle

Mulopa's worl.
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CHAPTER 4

CONTEXTUAL AND PSYCHOSOCIAL FACTORS INFLUENCING THE USE OF SAFE WATER
SOURCES: A CASE OF MADEYA VILLAGE, UMKHANYAKUDE DISTRICT, SOUTH AFRICA.
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Chapter 2 and 3 established WASH practices, WASH risk factors for schistosomiasis as well as the
involvement of stakeholders in promoting WASH for Schistosomiasis control. Whilst these studies provided
information that can contribute to understanding how schistosomiasis can be controlled in Madeya village,
there is understanding and measuring psychosocial factors that are associated with the factors that have been
identified in Chapters 2 and 3 is essential for the implementation of behavioral change. Thus chapter 4
addresses this by identifying critical psychosocial factors for behavior change, to reduce the risk of
schistosomiasis transmission in Madeya Village.
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Abstract: Background: Schistosomiasis is a public health problem that affects over 240 million people
worldwide. It is mostly prevalent in tropical and sub-tropical areas among communities with limited access
to clean water and adequate sanitation. This study was conducted in uMkhanyakude District in rural South
Africa, where water resources are limited. In this community, individuals frequently come into contact with
freshwater bodies for various reasons. The objective of the study was to identify critical contextual and
psychosocial factors for behaviour change to reduce risk of schistosomiasis transmission in Madeya
Village, uMkhanyakude district. Methods: Structured household interviewswere held with 57 primary
caregivers to assess their thoughts and attitudes towards collecting waterfrom a safe source. We used the
Risk, Attitude, Norm, Ability, and Self-regulation model (RANAS) to estimate the intervention potential for
each factor by analysing differences in means between groups of current performers and nonperformers
who use safe water sources. Results: The subscale vulnerability belonging to the risk factor on the RANAS
was scored as low. Furthermore, attitudinal factors towards the use of safe water sources were found to
be low. Ability factors (confidence in performance and confidence in recovery) towards the use of safe
water sources were low as well, indicating that thesefactors should be the target of the intervention in
the study area. Discussion: Based on this study, it is recommended that a community-based
empowerment intervention strategy it appropriate. The strategy should prompt behavioural practice
and public commitment, use persuasive language to boost self-efficacy and target younger low-income
caregivers between 18 and 35 years of age.

Keywords: RANAS model; water; behaviour; psychosocial factors; rural

1. Background

Approximately 430 million people worldwide use unimproved water sources and 144 million people
use surface water [1]. Lack of access to improved water sources contributes to the high burdenof diseases
such as diarrhoea and schistosomiasis [2]. Schistosomiasis is a public health problem which affects over 240
million people worldwide with 500 million people at risk of infection [3,4]. Over 90%of cases of
schistosomiasis reported are in sub-Saharan Africa [5]. It is mostly prevalent in tropical and sub-tropical
areas among communities with limited access to clean water and adequate sanitation [6]. Transmission
of schistosomiasis is dependent on the presence of the intermediate host snail (IHS) andhuman contact
with cercariae infested waters [7]. Since infection occurs during human contact with
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water, it can be avoided through provision of safe water sources. The use of safe water sources is
however dependent on sound understanding of psychosocial drivers of behaviour.

Understanding psychosocial factors is crucial for achieving a desired behaviour that can be sustained
over time. There are a number of factors referred to as behavioural determinants, which influence the
adoption of a specific behaviour and continuation of practicing the behaviour [8]. For successful and
sustained behavioural change, the changes need to occur in psychosocial factors suchas attitudes,
norms and belief systems that determine behaviour [8-10].

Although schistosomiasis is prevalent in uMkhanyakude [11-13], to our knowledge, no structured
assessment of psychological determinants that influence the use of safe water sources as a means to
reduce risk for schistosomiasis transmission has been conducted. Our study sought to identifythe
psychosocial factors influencing the use of safe water sources in order to develop a behavioural change
intervention for reducing schistosomiasis transmission in Madeya Village in uMkhanyakudedistrict.
We used the Risk, Attitude, Norms, Ability and Self-regulation (RANAS) model to identify
psychosocial factors that influence the use of safe water sources in Madeya. The RANAS model was
developed for prediction of health behaviours in developing countries and is based on psychological
health behaviour [10]. The model is an integration of psychological factors proposed by theories of
behavioural change such as the health belief model, the health action process approach and the theoryof
planned behaviour [8]. Additionally, the model also provides behavioural change techniques that
tackles the factors that need to be changed. The model depicts five distinct components or “factor
blocks” that have to be favourable for the new behaviour to be assimilated. These include risk factors,
attitudinal factors, norm factors, ability factors and self-regulations. The first block comprises the risk
factors which refers to the person’s understanding and/or awareness of the health risk associated with
contracting the disease. The second block is the attitudinal factors that refer to a person’s negativeor
positive feeling towards a particular behaviour. Normative factors which form the third block
represent the perceived social pressure to engage in a specific behaviour. Ability factors constitute the
fourth block and represents an individual’s perceived confidence in their ability to perform a specific
behaviour. Self-regulation, which forms the last block, represent a person’s attempts to plan and self-
monitor a behaviour and to manage conflicting goals and distracting cues [14,15]. We sought to address
the contextual and psychosocial factors influencing the use of safe water sources inMadeya. Our findings
may be used to design an intervention framework that can be applied to control schistosomiasis
transmission in Madeya.

2. Materials and Methods

2.1. Study Area and Context

The study was performed in Madeya village, located in uMkhanyakude district of KwaZulu-Natal
province, South Africa (Figure 1). Madeya is just one of the sites where the large study is being
conducted. UMkhanyakude district is one of the poorest districts in KwaZulu-Natal and much of it is
characterized by poor economic development. Most of the rural areas within the district are poor, have
limited infrastructure and experience poor service delivery [16]. Water supply is poor and sanitation
facilities are inadequate, thus creating a conducive environment for transmission of infectious diseases such
as schistosomiasis and soil transmitted helminths [17,18].
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Madeya Village Households and Water Sources
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Figure 1. Aerial and coordinate map of the households included in the Madeya Village, the study area.

2.2. Data Collection Methods, Study Participants and Inclusion Criteria

A standardized questionnaire was administered face-to-face to 57 household heads selected randomly
using the modified random-route procedure which involves dropping off interviewers at different
locations within the designed geographic coverage area and letting them choose a starting point and
direction for selecting households [19]. Only households with at least one child under the age of five
years were selected to participate in the study. As a result, 57 households were selected from a pool of
165 who are part of the larger study.

The questionnaire was designed in English and translated to isiZulu, the local language used in the study
area. Local research assistants who administered the questionnaire received intensive trainingover two
days. To ensure uniformity in the understanding and evaluation of the data collection, the instrument
was pre-tested in the Mgedula Village, which has similar socio-demographics and cultural characteristics
to the study area. Further, modifications were made to the tool based on findings from pre-testing.
The questionnaire included questions on demographics such as age, gender and number of peoplein the
households. To determine the use of safe water sources, respondents were asked to identify their main
source of water. Several items were constructed for each psychological factor to address all theRANAS
components in detail. The questions were arranged in a logical sequence and uploaded on
KoboCollect, an online open source platform for collecting and analysing data [20]. The study took
place between November 2017 and November 2018.

Ethical approval was obtained from the Humanities and Social Science Research Ethics Committee at the
University of KwaZulu-Natal. Protocol reference number: H55/0396/018D. All participants gave informed
consent to participate in the study.

The RANAS model was the most applicable model because, contrary to other behavioural change models,
the RANAS measures more behavioural factors [21]. Additionally, other approaches rely on provision
of knowledge as a tool to change behaviour, yet psychological theories inform us that
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behavioural knowledge alone is not sufficient to bring about behavioural change [21]. The RANAS
model presents a systematic approach of behavioural change informed by psychological theory and
behavioural interventions [8].

2.3. Data Analysis

The incidence of each factor targeted for change was measured and analysed for its intervention
potential. To determine the intervention potential (IP) for each factor, the improvement reserve was first
analysed and then its impact on behaviour. The improvement reserve (IR) is defined as the difference
between the population mean (Mean) in a factor and the maximum possible value (Max) of this factor
(IR = Max - Mean) [8]. To determine the impact of each factor compared to other factors on behaviour,
regression analysis was calculated. In the regression analysis, the B-values express how the size of each
factor influences the behaviour compared to the others, provided that the factors are transformed to the
same range of values. Finally, to fix the behaviour improvement potential (IP) of each factor, the IR was
multiplied by the B-value derived from the regression analysis (IP = IR x B). Furthermore,to determine
what psychosocial factors are important behavioural drivers for the use of safe water sources in the
study area, the intervention potential (IP) for each psychological factor of the five RANAS model
components was estimated by comparing the means between groups of performers, (doers)
individuals who collect water from safe water sources and nonperformers, (non-doers) individuals
who collect water from unsafe water sources [8]. Total population means as well as differences in means (t-
tests) between the groups of doers and non-doers were calculated for all psychological variables. The
Guideline for Behaviour Change stipulates that the IP for psychological factor components and their
subscales results from the distance of mean value to scale maximum [22]. In our study, all factors falling at
or below the mid 3-point value on a scale of 1-5 were considered important for the design of the
intervention, because of the remaining theoretical improvement reserve.

We therefore calculated the IP as a combination of the distance of the total mean from the desired scale
maximum value (5-point scale end) as well as the difference between the group means [8]. T-tests were, run
to confirm statistically significant differences of means between the groups of doers and non-doers for
all five of the RANAS components. Values between 1 and 2 are considered as a low, 2-3 as a moderate,
3—4 as a high, and above 4 as a very high IP. Since questions about self-regulationcannot be answered
by non-doers and because we had a small sample for doers, we did not measurethe self-regulatory
component. All analyses were performed using SPSS version 25.

3. Results

Study Population

All the targeted 57 households consented to participate in the study. The mean age of the respondents
was 37 years (standard deviation [SD] = 13.23). Most households (43.9%, n = 25) had 6-10 members.
The majority (66.6%, n = 38) of the households had one child below the age offive. Most (29.8%,
n = 17) of the participants earned ZAR201-500 (USD13.53-33.65) per month (1USD = ZAR14.86,
https://www.bloomberg.com/quote/USDZAR:CUR, date accessed on 14 February2020). Table 1 presents
results grouped into two categories: doers and non-doers. Doers are individuals who use safe water
sources at least 60% of the time and non-doers are individuals who mostly use unsafe water sources.
There were 8.8% (n = 5) male and 91.2% (n = 52) females. Half (50.9%; n = 29) of the participantswere
not married. Close to half of the participants (42.1%, n = 24) had completed secondary school education
and more than half the participants (77.2%, n = 44) were unemployed. Most of the participants (31.6%, n =
18) resided in dwellings made of traditional mud block and corrugated iron.



Int. J. Environ. Res. Public Health 2020, 17, 1349 50f11

Table 1. Characteristics of the study participants separated into two groups: doers and non-doers.

Percentage
Doer (n = 10) Non-Doer (n = 47)
Age
43.70 + 16.51 35.85 +12.22
Marital status

Married 10 19.15

Divorced 0 4.26

Single 30 55.32

Widowed 20 2.13

Cohabiting 40 19.15

Highest level of school completed

No school completed 40 19.15

Primary school 30 29.79

Secondary school 30 44.63

College level 0 2.13

University 0 4.26

Occupation

Student 0 4.26

Self-employed 10 10.65

Employed by Government 0 2.13
Employed by private company 0 4.26
Unemployed 90 74.47

Retired 0 4.26

Type of dwelling

Mainly traditional mud block with thatch 10 17.02
Mainly traditional mud block with corrugated iron 30 3191
Mud plastered with cement 0 21.28
Concrete or cinder block 30 21.28
Modern brick house 30 4.28
Temporary structure 0 0
Other 0 4.28

We asked the respondents where they collected water in order to identify the proportion of the
population that had access to improved water sources and the proportion that had access to
unimproved water sources. Bearing in mind that the proportion of the sample that had access to
unimproved water sources were at a greater risk of contracting schistosomiasis. Primary water sources used
in the supply of drinking water included the tap (10.53%) and pump/bore hole (7.02%), and themajority
of the respondents collected water from freshwater bodies such as unprotected dug wells, rivers and
dams [surface water (77.19%)]. The municipality also provided water using a water tanker(3.51%)
(Table 2).

Table 2. Primary sources of water in the Madeya village.

Primary Source of Water n %
Tap 6 10.53
Pump 4 7.02
Surface 44 77.19
Tanker 2 3.51
Not classified 1 1.75
Total 57 100

In order to determine the psychosocial factors that influence where people collect water, the position
of total means as well as differences in means on the standard scale were used to estimate
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the IPs for all psychological components of the RANAS model. Figure 2 shows the outcome of all
psychosocial factors. For the targeted behaviour, perceived vulnerability was measured by asking how
high or low the risk for contracting schistosomiasis from freshwater bodies was (scale range for all
questionnaire items were rated from 1 = very low to 5 = very high). On average, perceived
vulnerability was rated very low (M = 0; SD = 3.485). There was a moderate difference between doers
and non-doers of 0.063 scale points, indicating no statistically significances between the two groups (¢
= 0.198, p = 0.422). Extent of the schistosomiasis problem was measured by asking how severe the
respondents rated schistosomiasis. The average perceived severity was rated moderate (M = 2.543; SD
= 1.637). There was a significant difference (t = -2.065, p = 0.021) of 1.15 scale points between doers and
non-doers. The IP for the subscale vulnerability was high whereas that of severity was moderatebut
when combined, the subscales produced a moderate IP.

To measure attitudes, feelings towards collecting water from a safe source were measured by asking
the respondents how they felt about collecting water from a safe source. The outcome was moderate
(M = 2.286; SD = 3.03) with a large difference of 2.04 scale points between the two groups of doers and
non-doers. The difference (t = -1.978, p = 0.026) between doers and non-doers. The mean score for cost
benefit was low (M = 1.825; SD = 2.399) with a moderate insignificant difference (t = -0.905, p = 0.184)
between doers and non-doers of 0.76 scale points. Both attitudinal subscale scores were low, indicating
that respondents had negative feelings towards collecting water from a safe source and found it very time
consuming and effortful. The IP for all factors within the component attitude were therefore high.
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Figure 2. Results of the Risk, Attitude, Norm, Ability, and Self-regulation analysis, with a focus on riskand
ability.

Concerning norms, the perception of how common the behaviour of collecting water from a safesource
was observed in the community was scored low (descriptive norm; M = 1.578; SD = 1.413). The
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difference between doers and non-doers was moderate, up to 1.0 scale point. There was a significant
difference between groups of doers and non-doers (t = 2.082, p = 0.021). Furthermore, injunctive norms
which represent people’s experience of how strongly they felt, people in authority or their leaders
promote the use of safe water sources was also rated low (M = 1.439; SD = 2.946). The difference
between doers and non-doers was also large (91.02 scale points) but not significantly different between
doers and non-doers. (t = -0.991, p = 0.162). The two subscales resulted in a moderate IP for the norm
component.

Ability factors that measure people’s perceptions of their own skills to pick up and maintain the
behaviour of collecting water from a safe source were low (M = 1.771; SD = 1.721). The difference
between groups was large at 1.01 scale points and it was statistically significant (f = 1.703, p = 0.04).
Furthermore, the subscale that measures recovery from a drawback (self-efficacy) was rated very low
(M = 0.561; SD = 3.245). An insignificant difference (t = 1.338, p = 0.09) of 1.51 scale points between the
doers and non-doers was observed. The combined effect of confidence in performance and self-efficacy
translated to a high IP.

Self-regulation factors were not assessed because we had a small sample of doers which did notpermit
assessment of self-regulation among non-doers.

4. Discussion

The psychosocial data provide an evidence-based choice for appropriate Behavioural Change
Techniques (BCTs) for promotion of use of safe water sources. We used an innovative approach that
contributes to the knowledge of schistosomiasis control. This approach contributes strongly to
preventative approaches, which fall within the theme of health promotion. While the mainstay of
schistosomiasis control focuses on treatment of the disease, the health promotion approach focuses on
preventing disease thus promoting health. We used the RANAS model to identify psychosocial factors that
determine the use of safe water sources in Madeya village, located in uMkhanyakude district. These
psychosocial factors inform an intervention framework for protecting community members from
contracting schistosomiasis. Schistosomiasis can be prevented when these factors are targeted and
changed, resulting in more people using safe water sources and avoiding unsafe water sources.

Our research findings show that perceived vulnerability was rated low and the difference between groups
of doers and non-doers was not significant. This means that both groups did not perceive themselves
as vulnerable to schistosomiasis and diarrhoea. Furthermore, severity was scored moderate but with a
significant the difference in scores between groups of doers and non-doers indicating thatdoers did
perceive schistosomiasis and diarrhoea to be serious diseases while non doers did not. A study
conducted in Burundi reported that an increase in knowledge about diarrhoea diseases resultedin a
lower prevalence of the disease [23]. Therefore, health education or hygiene education is critical ifone
aims to increase perceived vulnerability and severity of a disease. Our findings also show that the
majority of the community relied on surface water as the main source of water. Results from a study
conducted in Ghana reported that inadequate access to potable water was associated with a high incidence
of diarrhoea [24]. Furthermore, the study suggested that childhood diarrhoea decreased with availability of
standpipes and private indoor pipes. In our study we found that, only a few households had access to piped
or pumped water sources. Low perceived vulnerability and severity of the disease may be a contributing
factor to the use of surface water or unsafe water sources.

Our results show that for the risk component, the intervention potential for the sub-component
vulnerability was high and that of severity was moderate. The combined subscales produced a
moderate IP for the risk component. The intervention needs to target the perceived vulnerability
psychosocial factor because the results are informing us that respondents do not perceive themselves as
vulnerable to schistosomiasis even though schistosomiasis is prevalent in the study area [18]. The risk
component is therefore considered important for the design of intervention programmes. A previous
study on knowledge attitude and practice (KAP) on schistosomiasis in the study area reported poor
knowledge about schistosomiasis [25]. This could be the reason why there is low perceived risk of
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schistosomiasis among members of the community even though the disease is prevalent. These results
are similar to a study conducted in Chad that reported low perceived risk of cholera despite the high
prevalence of the disease in the area because no Cholera cases were observed prior to the survey [10].
Given that infected snails have been found at some of the water source points used by the
community in this schistosomiasis endemic area, there is need for an intensified health promotion
campaign to change people’s behaviour and perceptions regarding schistosomiasis. There are many
strategies that can be used to bring about changes in behaviour. Dreibelbis et al. [26] reported
environmental nudges to have successful results in promoting handwashing behaviour. Similarly,
environmental nudges can also be applied in this community to prompt members of the community to
use safe water sources.
For the attitude component, respondents scored moderate towards how they felt about using safe water
sources and scored low on the cost-benefit scale. This means that the majority of the community members
had negative attitudes towards the use of safe water sources. They felt that collecting waterfrom a safe
source needed more effort and was time consuming. One of the reasons for this observation was the limited
number of improved water sources in the study area [27] which resulted in people having to wait for
a long time in queues or having to travel long distance to collect water from asafe sources. Limited
resources in the environment (contextual factors) resulted in negative attitudestowards collecting water
from safe sources as indicated by the low scores on the cost-benefit scale forboth doers and non-doers.
Limited resources had a time cost to it as perceived by members of the community, meaning that
individuals had to spend more time collecting water from improved sources than they would if they
collected water from the rivers. Additionally, they had to be at public taps atspecific times, usually at
odd hours such as very early in the morning, because that would be the onlytime that water would be
available. Other studies have indicated that improving access to clean watercoupled with hygiene
education can bring about behavioural change [28-30].
The attitude component produced a high IP. The high IP for attitude component requires that
persuasive messages be included in the intervention to improve attitudes towards collecting water
from a safe source. The message should highlight the health benefits of collecting water from safe
sources as well as the health consequences of collecting water from unsafe water sources.
Both subscales on the normative factor (descriptive and injunctive norms) were scored low. Wefound
a significant difference between doers and non-doers on the descriptive norm scale. The low subscale
scores mean that majority of the community members were not collecting water from safe water
sources. In other words, the behaviour was not commonly practiced. In order to change behaviour,
one needs to engage respected individuals in the community to ensure that they adopt thebehaviour
and that will have an influence on other members of the community who would want to model the
behaviour. In a similar study conducted in Bolivia where the authors wanted to increase the adoption of a
water technology, their results showed that the influence of opinion leaders had desirable outcomes during
the middle of the diffusion process [31].
The normative component resulted in a moderate IP. Moreover, there was a significant difference between
doers and non-doers on the descriptive norm scale with the non-doers scoring much lower than the
doer group. This means the use of safe water sources was not commonly observed among non-doers
compared to the doers. Therefore, the recommended behavioural change technique should prompt
public commitment to collect water from a safe source as well as have the support of community leaders to
promote the use of improved water sources to promote injunctive norms.
Confidence in performance and self-efficacy as subscales of the Ability component were both scored
low. This means that members of the community did not feel confident in their ability to consistently
use improved water sources. Moreover, this can also be attributed to the limited improved water sources in
the community. Studies in West Africa that have looked at the influence of psychosocial factors in the
prevention of Ebola and found that the ability component was an important factor in theprevention of
Ebola [14,32].
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Abilities factors (confidence in performance and self-efficacy) revealed a high IP. This means the
intervention should target ability factors. We found that there was a significant difference between
groups of doers and non-doers on the scale of confidence in performance. Non-doers rated themselves as
less confident in having the skill to use and maintain the use of safe water sources compared to the doers.
This outcome can also be attributed to limited improved water sources in the community thatcould
have made people to believe that it was difficult to develop a habit of using safe water sources.The
behavioural change technique recommended for this psychosocial factor is the provision of safe water
sources such as boreholes and communal taps as well as prompt coping and recovery from a relapse.
This includes telling people that lapses are normal when adopting a new behaviour.

Our findings show that the Madeya community relies on surface water (unprotected dug wells, rivers
and dams) as the main source of water for domestic use. This implies that the risk of contracting
schistosomiasis infection from exposure to cercariae infested waters was high [33,34]. Previous studies in
the same area reported high prevalence of schistosomiasis among school-going children [11,12].

5. Conclusions

We determined psychosocial factors that influence people’s behaviours with regards to the use of safe
water sources. The factors that resulted in a high intervention potential are vulnerability, attitudinal
and ability factors. Therefore, the Water, Sanitation and Hygiene (WASH) intervention needs to focus
on these psychosocial factors in order to increase the use of safe water sources. Based on these findings,
a community-based empowerment intervention strategy is recommended to prompt change in behavioural
practice and public commitment. Furthermore, use of persuasive language tobooster self-efficacy is
indicated. The intervention should be targeted to younger caregivers with lowincome as the older age
group and high-income groups seemed to do better than the former groups.
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CHAPTER 5

A CONCEPTUAL FRAMEWORK FOR AN INTEGRATED BEHAVIORAL

CHANGE WASH INTERVENTION STRATEGY FOR SCHISTOSOMIASIS

PREVENTION IN MADEYA VILLAGE



Previous Chapters explored contextual, psychosocial, and institutional factors as well as practices
of WASH, and how these predispose individuals to schistosomiasis. Chapter 5 proposes a WASH
conceptual framework for schistosomiasis prevention in Madeya village. The conceptual
framework was developed from the bottom up using the data that was collected from the previous

chapters and considered the context of the study area.
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Abstact: Most public health interventions on the prevention of WASH diseases place much empha-
sis on biomedical aspects that influence the transmission of the diseases with Little or no considera-
toms of the sodal and behavioral aspects. This paper describes the development of a behavioral
change WASH intervention conmceptual framework to reduce schistosomiasis transmission in
Madeya village located in ubkhanyakude district based on the behavioral change theories. Psycho-
social and contextual factors were integrated with three behavioral change theories; the EAINAS
model; the IBM-WASH model and the Ecclogical Model to develop the intervention conceptual
framework. The behavioral change concepiual framework considered four levels of the ecological
model: the individual level, inferpersonal level, community level, and societal level. At each lewvel,
appropriate psychosocial and contextual factors as well as the behavioral change strategy consisting
of a behawvioral change technique and an appropriate communication channel to prevent schistoso-
miasis are presented.

Keywords: WASH Intervention strategy; Schistosomiasis; behavioral change

1. Introduction

Water, sanitation and hygiene (WASH) provide tremendous health benefits (World
Health Organization, 201%). Most rural areas in sub-5aharan Africa have very low WASH
coverage (Pullan, Freeman, Gething, & Brooker, 2014; World Health Organization &
Unicef, 2006), thus explaining the observed high prevalence of preventable WASH related
diseases. An estimated 748 million people do not have access to improved water sources
globally and almost a quarter of the 748 million people (173 million) rely on untreated
surface water (World Health Organization and Unicef, 2014). Much of this population is
in sub-Saharan Africa. Natural surface water may be a risk factor for contracting Schis-
tosomiasis (Kulinkina, Kosinski, Adjei, Osabutey, Gyamfi, Biritwum, Bosompem, &
Maumova, 2019). Schistosomiasis is a tropical disease caused by worms of the genus Schis-
tosoma. Transmission of schistosomiasis is perpetuated through an aquatic intermediate
host snail When eggs of the parasite (Schistosome) reach fresh water, either from urine or
stool of an infected person, they hatch and find an appropriate intermediate host snail to
penetrate and undergo asexual reproduction. After about 3 weeks an infective larva (cer-
carium) emerges from the snail and can penetrate skin of humans that come in contact
with infectious water. In the human being the parasite develops into an adult worm that
starts laying eggs after 6 weeks resulting in the infected person passing the parasite eggs
to the environment through urine or stool depending on the species of schistosome (intes-
tinal or urinary form). (Gryseels, Polman, Clerinx, & Kestens, 2006; Nelwan, 2019).

Approximately 4.5 billion people do not have access to safely managed sanitation
services (World Health Organization, 2018). About one billiom people defecate in open
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bushes or in open water bodies (World Health Organization, 2019). Rellemberg, Silva,
Rollemberg, Amorim, Lessa, Santos, Souza, Mele, Almeida and Silva (2015) reported high
risk of Schistosoma mansoni (intestinal form) coinciding with inadequate sewage systems
and drinking unireated water. The sustainable development goal (5D/G) & and 3 aim to
ensure availability and sustainable management of water and sanitation for all by 2030;
and to ensure healthy lives and promote well-being for all at all ages, respectively (Undted
Mations, 2018). To eradicate a wide range of diseases including schistosomiasis and diar-
rhoeal diseases, afforts to provide water and sanitation have to be enhanced (Mara, Lane,
Scott, & Trouba, 2010). Priass-Ustin, Bartram, Clasen, Celford, Cumming, Curtis, Bonjour,
Dangour, De France, Fewtrell, Freeman, Gordon, Hunter, Johnston, Mathers, Mausezahl,
Medlicott, Meira, Stocks, Wolf and Caimcross (2014) reported that in 2012 approxdmately
202,000 diarrhoeal deaths were attributed to unsafe drinking water, 280,000 deaths re-
sulted from inadequate sanitation, and attributed 297 000 deaths to poor hand.

WASH, including all water use, sanitation and hygiene can prevent and reduce the
spread of diseases (Ginja, Gallagher, & Keenan, 2019) leading to a reduction in child mor-
tality (Priss-Ustiin & World Health Organization, 2008). Furthermore, promotion of hy-
giene could be one of the most cost-effective means for reducing the global burden of
diseases (Jamison, Breman, Measham, Alleyne, Claeson, Evans, Tha, Mills, & Musgrove,
2006). The behavior of people determines the success of efforts to prevent contamination
of the environment with schistosome eggs and to interrupt schistosomiasis transmission.
For excample, restriction in water contact activities with natural bodies, discouraging peo-
ple from urinating and defecating in and around natural water bodies can effectively pre-
vent and reduce transmission of schistosomiasis. Primary school children whose house-
holds are near ponds or natural water sources are predisposed to higher prevalence of
schistosomiasis infecHon compared to those living far from natural water bodies (Angela,
Buza, Kinung'hi, Kariuld, Mwanga, Munisi, & Wilson, 2018; Hajissa, Muhajir, Eshag,
Alfadel, Nahied, Dahab, Ali, Mohammed, Gaafar, & Mohamed, 2018). Howewver, very lit-
tle has bean reported on how predisposing behaviours can ba reduced using WASH strat-
egies.

While mass drug administration with praziquantel is the mainstay of schistosomiasis
control, WASH interventions are critical for preventing and reducing transmission of
schistosomiasis (Chimbari, Dhlomo, Mwadiwa, & Mubila, 2003; Evan Secor, 2014; Grimes,
Croll, Harrison, Utzringer, Freeman, & Templeton, 2015; Lo, Addiss, Hotez, King,
Stothard, Evans, Colley, Lin, Coulibaly, & Bustinduy, 2017). Paradoxically, there is limited
research that focuses on the sodal cultural aspects that influence WASH behaviour change
for local disease control and transmission (Dreibelbis, Winch, Leontsini, Hulland, Ram,
Unicomb, & Luby, 2013; Gam, Sclar, Freeman, Penakalapati, Alexander, Brooks, Rehfuess,
Boissen, Medlicott, & Clasen, 2017). Much of research on WASH is on technologies intro-
duced in communities with little or no engagement with the communities (Cairncross,
Hunt, Boisson, Bostoen, Curtis, Fung, & Schmidt, 2010; Waddington & Snilstveit, 2009).
Studies from sub-5aharan Africa have shown that provision of hardware to WASH is not
sufficient indicating the need to explore sedo-cultural issues that play an important role
to achieve effective utilization of the technologies (Gam et al,, 2017; Hulland, Leontsini,
Dreibelbis, Unicomb, Afroz, Dutta, Nizame, Luby, Ram, & Winch, 2013) and subsequent
reduction of WASH related diseases.

The Psychosocial and contextual factors of WASH play a key role in accelerating
WASH (Garn et al., 2017). It is imperative to understand the human centered or human
component of WASH, usually referred to as the ‘software’. Factors such as feelings, moti-
vation to engage in a health secking behaviour, past and planned behavious, all influence
an individual's decision to adopt a WASH related behaviour (Aunger, Schmidt, Ranpura,
Coombes, Maina, Matiko, & Curtis, 2010; Curtis, Danquah, & Aunger, 2009; Scott, Curtis,
Rabie, fr Garbrah-Aidoo, 2007). Interventions that focus on WASH coverage are referred
to as the “hardware” aspects and they include provision of hardware material such as
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latrine construction, installing sewage systems, provision of piped water or boreholes.
Provision of hardware facilities does not necessarily guarantee uptake. Some studies have
reported that individuals may opt to defecate in the open even in areas where sanitation
covarage is high (Coffey, Gupta, Hathi, Khurana, Spears, Srivastav, fr Vvas, 2014; Gupta,
Coffey, & Spears, 2016). Such behavior is influenced by technological, contextual and Psy-
chosocial factors (Dreibelbis et al,, 2013). Therefore, an understanding of how these factors
interact is the foundation for attaining health benefits such as reduction of the risk of con-
tracting WASH related diseases.

Previous studies in Ingwavuma, an area where schistosomiasis is prevalent, were
largely influenced by biomedical models that mainly forused on screening and treatment
for schistosomdasis (Kabuyava, Chimbari, Manyangadze, & Mukaratirwa, 2017;
Manyangadze, Chimbari, Gebreslasie, Ceccato, & Mukaratirwa, 2016). Although water
and sanitation were reported as some of the risk factors for contracting schistosomiasis in
Ingwavuma, the behavioral aspects were not thoroughly interrogated. This paper de-
scribes the development of a WASH behavioral change conceptual framework informed
by previous primary studies conducted by the authors. The proposed intervention frame-
work can be applied to reduce WASH related risk factors and prevent WASH related dis-
eases particularly schistosomiasis. Since there is an argument that suggests that public
health interventions that apply social and behavioral science theory are most effective, we
incorporated social and behavicral science theories in developing our conceptual frame-
work(Glanz & Bishop, 2010; Hagger & Weed, 201%). For the purpose of completensss,
appropriate behaviour change theories for influencing change are described highlighting
how this study embraces constructs of different theories to develop a context specific
WASH behaviour change model.

1. Methodology

The methodology used to develop the behavioral change WASH intervention conceptual
framework, to reduce schistosomiasis trans-mission in Ingwavuma Community is based on
behavior change theories and papers previously published by the authors. The theories are
described below in detail.

Unpacking Behavioral Change Theories

The most successful public health programs and inifiatives are the ones that consider
health behaviors in the context in which they occur (Glanz, 1997; Glanz & Bishop, 2010).
Public health and health promotion interventions that are based on social and behavioral
science theories are reported to be more effective than those that lack a theoretical base
(Moar, Benac, & Harris, 2007). Furthermore, interventions that combine multiple strategies
and concepts have been reported to be more effective (Ammerman, Lindquist, Lohr, &
Hersey, 2002). Hence interventions to improve health are best designed with an under-
standing of relevant theories of behavior change and the ability to use them skillfully
(Bernstein, 1971; Glanz, Rimer, & Viswanath, 2008).

There are multiple determinants and multiple levels of determinants of health and
health behaviour. Knowledge, attitudes, and motivation are important individual deter-
minants of health behavicur. Additionally, families, social relationships, sociceconomic
status, culture, and geography are other important influences (Glanz & Bishop, 2010). To
develop a well-informed public health program, a broad understanding of key factors and
models for understanding behaviors and behavior change is crucial. This is important be-
cause it helps to identify the most influential factors for a particular person or population
and enables the program developers to focus on the most important factors. Ecological
approaches to public health programs are considered to be more effective because such
interventions not only target individuals but also affect, interpersonal, community and
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environmental factors influencing health behavior (Mcleroy, Bibeau, Steckler, & Glanz,
1988; Smedley & Syme, 2000).

Theories help to identify what information is needed to design an effective intarven-
tion strategy, and provide insight into how to design a program so that it is successful
(Glanz et al., 2008). Theories and models help explain behavior, as well as suggest how to
develop more effective ways to influence and change behavior(Glanz & Bishop, 2010).
There are several theories that target behavior change. Some of the behavioral change the-
ories and medels for prometing or changing WASH related behaviors include the RANAS
(Risk, Attitude, Norms, Ability and Self-regulation) model, which is an approach to sys-
tematic behavior change and is an established method for designing and evaluating be-
havier change strategies that target and change the behavioral factors of a spacific behav-
ior in a specific population (Contzen & Mesler, 2015). The IBM-WASH (Integrated behav-
ioral model for water, sanitation and hygiens) model takes the form of a matrix and gives
a multilevel |five rows) and dimensional (columns) model on how behaviors can be influ-
enced | Dreibelbis et al., 2013). The COM-B (capability, opportunity motivation and behav-
ior ) model holds that for behavior to be changed, the capabilities, opportunities and mo-
tivations of the target group must be influenced (Mayne, 2018). Lastly the SaniFoam which
is designed specifically for sanitation related behavier proposes that opportunity, ability,
and motivation are key to behavior change (Devine, 2009).

A critique of Behavioral change theories and concepts used to develop the Madeya vil-
lage intervention strategy for schistosomiacic prevention

Three model informed the development of an integrated behavioral change model
for the prevention of schistosomiasis in Madeya wvillage situated in Ingwavuma. Con-
structs from the RANAS model, the IBM-WASH model and the Ecolopical model were
integrated to develop the strategy for schistosomiasis prevention in Madeya. Contextual
and Psychosocial factors were drawn from previous studies conducted in the study area
and reference was made to the IBM-WASH model to develop an intervention strategy
consistent with the levels of the acological model (Mulope & Chimbari, 2021; Mulopo,
Kalinda, & Chimbari, 2020a; Mulopo, Mberekao, & Chimbari, 2020b). Furthermore, the
IBM-WASH model enabled us to identify the critical contextual factors that need to be
targeted in behavioral change interventions. The contextual and Psychosodial factors iden-
tified were allocated to the appropriate level of the ecological model. The following sec-
tion demonstrates how the combined constructs of the aforementioned theories informed
the development of the strategy for Schistosomiasis prevention for poorly resourced set-
tngs.

3.1. RANAS Model -The RANAS approach to systenutic behavior change

The RANAS model proposes a psychological model with five blocks of factors
namely risk factors, attitudinal factors, normative factors, ability factors, and self-regula-
tion factors. The model proposes that for behavior to be changed these five factors need
to be positive with regards to behavior. Consequently, the role of the practiioner is to
identify factors that keep the population attached to behavior that is unhealthy. Behavior
is measured using a standard tool adapted to the local context. Furthermore, a doer/non-
doer analysis is conducted whereby, the responses of individuals who perform the behav-
ior (doer) is compared to the responses of those who do not perform the behavior (non-
doer). Significant differences between doers and non-doers indicate how the behavioral
factor in question steers the behaviour. The behavioral factor can then be targeted and
changed using behavioral change techniques (Mosler, 2012; Mosler, 2016).

The psychosocial factors drawn from the previous studies were measured using the
RANAS model (Mulopo et al., 2020a). However, the imitation of the model is that it only
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measures phenomena at the individual level and does not consider contextual factors that
influence the behaviour. Therefore, to identify contextual factors, the IBM-WASH model
was used for this purpose.

3.2, IBM-WASH Model

The integrated behavioral model for water and sanitation (IBM-WASH) model is a
synthesis of existing behavioral models. IBM-WASH model is in form of a matrix with
three columns and five level rows consistent with matrices of the ecological framework.
The IBM-WASH model argues that three intersecting dimensions influence WASH behav-
ior; contextual, psychological and technelogical dimension (Dreibelbis et al, 2013). Alt-
hough the IBM-WASH model has a psychological dimension, it does not provide a meas-
uring tool for the psvchosocial factors. For the purpose of this conceptual paper the tech-
nological aspect of the IBM-WASH model was not relevant because the focus was on be-
havier and not technology. Similarly contextual factors were drawn from a previous study
conducted in the study area (Mulopo et al, 2020b). The contextual factors are well ex-
plained in the IBM-WASH model hence this model was best suited and mere applicable
in helping us understand contextual factors.

3.3. ECOLOGICAL FRAMEWORE

The ecological framework looks at phenomena within the context of the systems of
relationship. Therefore from this perspective, no single factor can explain phenomena
hence consideration of the interaction of the larger environment in which behavior is tak-
ing place has to be made (Eyan, 2001). The framework recognizes multiple levels of mflu-
ence on behaviour. The ecological framework treats the interaction between factors at the
different levels with equal importance to the influence of factors within a single level. The
framework consists of four levels: the individual, interpersonal, community and societal
level which are perceived to be nested structures each inside the other moving from the
inner level to the cutside (Rimer & Glanz, 2005). It was important to lock at the commu-
nity’s exposure to freshwater bodies within different social contexts, hence we adopted
the ecclogical framework levels to have a better understanding and explanation of this
phenomena at different socistal levels.

3.4. Behawoural change strategy

The adequate method of intervention delivery must be determined in order to
achieve the desired behaviour change in the target population. Hence a communication
Chanel needs to be identified. In addition to this, a behavicral change technique (BCT) is
what is believed to change the critical behavioral factor. (Mosler & Contzen, 2016). A com-
bination of a BCT and a communication channel is referred to as a behavioral change strat-
egy. To select the BCT and communication Channel a catalogue for behavioral change
technique was used (Mosler & Contzen, 2016). The catalogue lists BCTs thought to change
each psychosocial factor, based on evidence from environmental and health psychology
together with an appropriate communication channel which is a form of delivery of that
BCT. The BCTs are combined with suitable commumnication channels, that become the
mode of delivery of the communication channel. We therefore used the BCT catalegue to
select the appropriate BCT and the communication channel for each psychosocial factor
that had to change to improve the use of safe water sources and hence prevent people
from getting into contact with unsafe water sources (Figure 1).

For this study we preferred the RANAS model, IBM-WASH model and the ecological
model because they were more suitable and applicable to the context and the phenomena
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of interest. The RANAS model was an excellent measure of psychesocdal factors among

individuals in the community, while the IBM-WASH model guided the process of identify-
ing contextual factors and lastly the ecolegical model provided a holistic approach to the
intervention. These theories and previous work by the authors are integrated below indi-
cating how they were applied to build the conceptual framework. The previous work added
wvalue because the data was generated from the study commumnity.

RESULTS

4. Development of integrated behavioral change WASH Intervention strategy

The behavioral change conceptual framework for the prevention of schistosomiasis
proposed in this paper was developed from a synthesis of primary studies and theories
described in the methodology section. Thus, this paper focuses on the application of the
findings as an intervention for schistosomiasis prevention in Madeva village. Critical psy-
chosocial and contextual factors were extracted and allocated to an appropriate level of
the ecological nested levels. The proposed strategy explains the psychosocial factors that
need to be targeted at each level of the ecological nested levels to prevent schistosomiasis
transmission. Furthermore, contextual factors which need to be targeted at each level are
identified. Lastly, an appropriate behavioral change strategy that can be used to bring
about change in behavior at each level of the ecological nested levels is presented. Conse-
quently, we propose an appropriate integrated behavioral change WASH intervention
that takes into account psychosocial, contextual, behavioral change theories and behav-
ioral change strategies to prevent schistosomiasis through change in behavior (Figure 1).

4.1. Micro-level (Individual)

This level refers to the individual's socio-demographic characteristics, such as age,
gender, individual cognitive factors as well as attitudes towards the behavior (Figure 1).
The behavior in our study was the use of safe water sources which is critical in the pre-
vention of schistosomiasis. Socio-demographic factors contribute to a person’s suscepti-
bility to contracting the disease. The psychosocial factors, which influence the use of safe
water sources were idenfified using the RANAS model. These were severity, feelings, de-
scriptive norms and confidence in performance. Therefore, at the individual level the in-
tervention needs to focus on these psychosocial factors. In order to achieve this, we iden-
tified behavioral change techniques (BCT) tailored to change these psychosocdal factors.
To tackle severity as a psychosodal factor, threatening information that influences the se-
verity of contracting schistosomiasis should be included in the intervention. To tackle feel-
ings, messapges describing positive feelings towards the use of safe water sources were
included. The ability factor, which can be promoted through the use of persuasive argu-
ments to bolster self-afficacy was also included.

For the conceptual framework to help achisve behavior change, we salected an ap-
propriate communication chanmel. The combination of a communication channel and BCT
is referred to as a behavioral change strategy. A suitable communication channel at this
level is home visits using community health workers. Community health workers are an
extension of primary health care which researches out to people at household level. They
are members of the community trusted by the community to enter their homes and assist
them with their health challenges. Community health workers visit households to educate
community members about schistosomiasis using the BCTs.

We preferred use of community health workers because the health system in this
community already has them coperating in the community as educators and basic health
service providers. This wav we avoided introducing a parallel system and tapped into
already exdisting resources.

4.2, Meso-level (Interpersonal)
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The interpersonal level represents intimate interactions between the individual and
other people in the immediate environment. These includs close friends and family as
well as neighbors (Figure 1). Roles and responsibilities in the housshold, and commonly
practiced norms within the immediate environment contributes to a specific behaviour
{Matthies, Selge, & Elockner, 2012). The behavior of interest here is the use of safe water
sources, depending on the norms and responsibilities in the households, certain groups
of people are more likely to have a higher risk of exposure to infection than others. Qual-
itative data from our previous studies showed that women and children, boys and girls
were responsible for collecting water (Mulopo & Chimbari, 2021; Mulopo at al., 2020b).
Children usually accompanied the adults and assisted in collecting and transporting the
water. On the measure of psvchosocial factors, there was a significant difference (+=2.052,
p=0.021) on the measure of descriptive norms among doers and non-doers implied that
safe water sources among non-doers were not commonly cbserved. It is therefore imper-
ative to promote good behavior (use of safe water sources) that can be modeled in the
household and immediate environment. Morms at this level can be improved by placing
more emphasis on the importance of only using safe water sources and having this be-
havior modeled within the househeld and immediate environment such as neighbors and
friends. Descriptive norms play an important role at the interpersonal level since behavior
is usually modeled in a housshold.

Therefors, the communication channel appropriate for this level is community meet-
ings. We chose community mestings because this strategy already exdsts in the study area
where regular meetings are called by iZinduna (traditional leader). Members of the com-
mumnity meet once a month in “what they call a war reom ~ where they discuss issues affect-
ing the community. Health education and prevention of schistosomiasis can be discussed
at these meetings to improve public awareness of the disease as well as to prompt public
commitment to only use safe water sources.

4.3, Exo-level (Community level)

The community level rafars to the physical and social environment in which mem-
bers of the community are nested. It also refers to the formal and informal institutions that
shape individual experiences in the community. The psychosodal intervention at this
level is to ensure that there is public commitment from members of the community to only
use safe water sources (Figure 1). This process can be initiated through the use of commu-
nity leaders, where community leaders play a significant role in ensuring that members
of the commumnity commit to only using safe water sources. Additionally, norms at this
level can also be targeted for change by engaging with influential people in the commu-
nity and ensuring that they adopt the desired behavior to be followed by others. Injunctive
norms play an important role at community level since behavior can easily be modeled in
a commumnity. The formal institution that existed in this area was the clinic. The clinic was
an important source of information where nurses provided health education to commu-
nity members.

The physical environment was characterized by limited water supply infrastructure.
There was only one borehole operating and two taps that only had running water occa-
sionally. Majority of the community used surface water as their main source of water. The
communication strategy appropriate at this level is mass communication using radio. We
identified the popular Maputaland Community Radio station as an appropriate channel to
provide community members with information on schistosomiasis.

4.4 Macro-level (Societal Level)

The macro-level refers to the broad structures, which influence behavior in a socety
such as institutions or culture. This inchides factors such as laws and policies, climate and
geography (Figure 1). These contextual factors are usually constant, meaning that one
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might not find differences between doers and non-doers even though they influence the
success of behavier change. We found that access to water was a major constraint associ-
ated with the natural environment. There were variations in the access by commumity
members to improved water supply. It is therefore important to understand and recognize
these variations in order to have a complete understanding of the context in which behavw-
ior takes place.
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Figure 1. Water, sanitation and hygiene intervention conceptual framework for schistosomiasis preventon

5. Discussion

This is the first study to develop a WASH behavior change intervention strategy by
combining primary data with behavioral change thecry for schistosomiasis prevention in
ubMkhanyakude. The behavioral change conceptual framework is specific to schistosomi-
asis in this context bacause schistosomiasis was the WASH related health problem of -
tarast. However, the steps taken to develop this strategy and the conceptual framework
can be adapted for application to other WASH related health problems.

We found that demographic factors and psychosocial factors are important and
should be considered when designing an intervention for schistosomiasis prevention to
complement current treatment efforts (Cioli, Pica-Mattoccia, Basso, & Guidi, 2014). We
propose an intervention that targets the psvchosocdial factors namely: severity, feslings,
and confidence in performance. Since we found that women and children are mostly in-
volved in collectng water from unimproved water sources, implementation of the pro-
posed intervention framework should target women and children (Mulopo et al., 2020a).
Other studies have previously identified school age children as most vulnerable to schis-
tosomiasis (Engels, Chitsulo, Montresor, & Savioli, 2002; Hajissa, Abd Elhafiz, Eshag,
Alfadel, Nahied, Dahab, Ali, Mohammed, Gaafar, & Mohamed, 2018; Joof, Sanvang,
Camara, Sey, Baldeh, [ah, Ceesay, Sambou, Sanvang, & Wade, 2021). Since the focus is on
the person or the individual, the most suitable communication channel we identified was
household visits using community health workers.
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For interpersonal level, descriptive norms play a key rele in ensuring that behavior
is adopted and sustained over time. Previous research indicates that descriptive norms
tend to motivate behavior in the immediate context in which other peopla’s behavior oc-
curs or can be observed (5mith, Louis, Terry, Greenaway, Clarke, & Cheng, 2012). Use of
community meetings as a communication channel ensures that the community is well in-
formed about the use of safe water sources. This encourages modeling in the social net-
work to adopt behavior through descriptive norms. At this level, targeting inductive
norms where prominent people in the community get invelved and are encouraged to be
exemplary in their behavior can be useful. Injunctive norms can cause behavicral change
across a range of context (Cialdini, Demaine, Sagarin, Barrett, Rhoads, & Winter, 2006).
This has an impact on the perception of the general community when they see that others
in their social networks adhere to the use of safe water sources.

At the community level, although we found that there was limited infrastructure,
there iz need to promote public commitment to use the limited improved infrastructure
available. This is imperative for reducing contamination of the envirenment thersby min-
imizing the number of schistosome eggs reaching natural water where there may be in-
termediate host snails for schistosomiasis. To prevent reinfection of schistosomiasis to
groups that have received chemotherapy, thess groups have to be provided with adequate
water supplies (Esrev, Potash, Roberts, & 5Shitf, 199]; Jordan, Unrau, Bartholomew, Cook,
& Grist, 1962). A study in Ethiopia found that the prevalence of diarrhoea was lower
among under 2-year-olds from families with higher safe water usage rates per person
compared to families with lower safe water usage rates (Tendick-Matesanz, 2013) thus
demonstrating the benefits of water supply. Our study showed that the clinic plaved an
important role in dissemination of health information through the nurses and commumnity
care givers (CCG's). However, the nurses reported that they did not teach about schisto-
somiasis and its transmission pathways but only focused on the importance of handwash-
ing. Inclusion of schistosomiasis in the sessions conducted by nurses will improve the
effectiveness of the proposed conceptual framework.

At society level, although change in polices and laws may be slow, promotion of use
of safe water sources can be enhanced through changing policies and advocating for ac-
cess to water for all in line with sustainable development goals.

Chur conceptual framework can be applied in settings with similar socistal structure,
social economic status, and poor access to WASH. The context that informed this behav-
ioural change conceptual framework is well described in studies preceding the framework
by Mulopo and colleagues (Mulopo & Chimbari, 2021; Mulopo et al, 2020a; Mulopo et al.,
2020b). However, we suggest the use of the RANAS questionnaire first to identify the
psvchosocdial factors at play before proceeding with the subsequent steps of the frame-
work.

The limitations of our behavioural change conceptual framework are that, if one
starts with the measurement of psychosocial factors, it would be ime consuming and
costly. Moreover, if the strategy is adopted without a measure of Psychosocial factors,
there could be other underlying psychesocial factors that may be missed and therefore the
behavioural change intervention may not be very effective in changing haviour. Another
limitation is that since the conceptual framework was informed by data from one study
locality this might limit the application of the conceptual framework to a wider popula-
tHom.

6. Conclusion

We developed a conceptual framework for schistosomiasis using literature and be-
havioral change theories. We believe the strategy is effective because it considers unique
characteristics of the population, both Psychosocial and contesctual; and is alignad with
exdsting behavioral change theories. The strategy identifies key intervention points as well
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as the communication channels most suitable to achieve behavioral change. This concep-
tual framework is applicable to poorly resourced settings similar to our study area but
should consider the contextual factors in places where it may be applied.
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CHAPTER 6

SYNTHESIS, CONCLUSIONS, AND IMPLICATIONS FOR FURTHER

RESEARCH
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6.1 Synthesis

This thesis comprises of several sub-projects connected together to answer the main objective of
this study which was to explore the role that WASH interventions play in preventing
schistosomiasis in resource limited settings. Background and literature reviewed in Mulopo et al.,
(Manuscript 1) in Chapter 1, indicated the need for determining and understanding WASH
interventions necessary for preventing schistosomiasis transmission and maintaining low
prevalence after chemotherapy. The key findings generated from this thesis are outlined below and
put in the context of other studies.

6.1.1 schistosomiasis risk factors related to WASH practices

In Chapter 2, a participatory research design was applied to diagnose WASH conditions and to
identify schistosomiasis risk factors. It was observed that community member’s practices and
behaviours contributed to the transmission of the infection. Furthermore, evidence of practices and
behaviours such as risk factors for schistosomiasis transmission as reported by other researchers

(1, 2-8) was presented.

6.1.2 Key behavioural determinants of schistosomiasis transmission

Chapter 2 also showed how schistosomiasis infections are influenced by the practices and
behaviours of members of the community other than just environmental factors such as availability
of toilets, piped water collection points and places of bath and laundry (9, 10-12). Environmental
and behavioural factors interplay with each other and one influences the other. In the study
participatory research methods highlighted the actual day to day experiences of members of the
community living in poorly resourced water and sanitation setting. In this regard, the risk factors
were documented through the eyes of members of the community. Similar methodologies were
implemented in the subsequent sub-studies to identify the risk factors of schistosomiais patterning

to Madeya village.
6.1.3 Stakeholder involvement in the prevention and control of schistosomiaisis

A detailed documentation and qualitative analysis of stakeholder engagement in WASH in the
prevention and control of schistosomiaisis is presented in Chapter 3. The sub-study uses qualitative
methods with a grounded theory approach to understand the stakeholder’s perspectives. The data
showed that the key players for the promotion of WASH were not clearly defined. Furthermore,
effective implementation, promotion, and adoption of WASH for schistosomiasis prevention
seemed to be the responsibility of various stakeholders with little coordination, thus indicating

limited stakeholder collaboration.
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6.1.4 Critical contextual and Psychosocial factors for behavior change to reduce risk of
schistosomiasis

Chapter 4 indicated the key critical contextual and psychosocial factors in the prevention of
Schistosomiasis for Madeya village. The data presented in Chapter 4 showed contextual factors,
mainly the absence of adequate water resources which resulted in frequent contact with fresh water
bodies. Furthermore, the RANAS model was used to measure the critical psychosocial factors that
predispose people in Madeya to Schistosomiasis. The key psychosocial determinants were listed as
vulnerability, attitudinal and ability factors. With the data gathered from the previous Chapters, an
intervention framework was proposed in the subsequent chapter for the prevention of

Schistosomiasis in Madeya.

6.1.5 A proposed behavioral change conceptual framework for schistosomiasis prevention in
Madeya village

In chapter 5 the risk factors in Chapter 2, the level of stakeholder engagement in Chapter 3 as well
as contextual and psychosocial factors in Chapter 4 were integrated with three behavioural change
theories; RANAS model; IBM-WASH model and the Ecological model to develop the intervention
conceptual framework. The conceptual framework was developed basedon the context of Madeya
village as a preventative strategy of schistosomaisis.

6.2 Conclusions

The current study was set out to explore WASH in a rural community endemic to schistosomiasis.
This evidence-based study indicates that WASH plays a significant role in preventing
schistosomiasis. The current study builds on previous studies that highlighted the need for future
studies to focus on local factors and social-economic context for WASH interventions to be

effective in preventing schistosomiasis.

Contextual factors that made the community susceptible to schistosomiasis were explored using
participatory methods that ensured the involvement of members of the community and also left
them empowered in identifying risk factors for schistosomiasis in their community. Upon
identifying contextual factors, behavioral factors (psychosocial factors) were also explored. It was
important to identify which psychosocial factors were contributing to risky behavior, in this case
the use of unsafe water sources. The interaction between the person (psychosocial) and the
environment (contextual) is important to understand in order to adequately devise an intervention

for schistosomiasis prevention.
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The WASH practices that were identified to influence behaviour and contribute to the risk of
schistosomiasis included people accessing the river for water collection for domestic use as well as
for leisure due to limited access to improved water sources. Furthermore, proximity of the village
to the rivers and a lack of recreational activities such as swimming pools in the community
contributed to prolonged time spent in open water bodies. Irrigation of gardens was another practice
that predisposed members of the community to schistosomiasis. Lastly, open defecation which was
mainly practiced by men and children was a risk factor for schistosomiasis in the community. The
psychosocial factors that influenced and predisposed members of the community to schistosomiasis
included perceived vulnerability, attitudinal factors as well as perceived ability towards the use of

safe water sources.

Lastly the role of stakeholders which represents societal factors was explored to identify gaps and
opportunities that stakeholders can bring to ensure sustainable and effective schistosomiasis control
programs. It was found that the key players in the promotion of WASH were not clearly defined.
Furthermore, there was a limited collaboration among WASH stakeholders. The evidence collected

from the study was summarized into a schistosomiasis control strategy for this rural community.

The implications for policy will include not only advocating for MDA as the mainstay for
schistosomiasis control but also include social and behavioral strategies on the individual,
community and societal level for a holistic approach to schistosomiasis prevention. Additionally,
WASH interventions need to be appropriated implemented with understanding of the context for
the intervention to be effective. When appropriate interventions are designed and implemented,
they are more likely to be effective and will contribute to SDG 3 and 6.

6.3 Limitations

1. Challenging to observe WASH activities in a short-term cross-sectional study. A
combination of long-term observational studies and cross-sectional studies would provide
adequate information.

2. The current study focused mostly on water risky behaviors compared to sanitation.

3. Due to the sampling technique (purposive sampling) applied in this study caution should

be taken in generalizing the findings to other contexts.

6.4 Recommendations

1. More studies are needed to explore the link between sanitation and schistosomiasis.
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Guidelines need to be developed to ensure that WASH interventions are implemented
considering different contexts. These guidelines need to include monitoring and evaluation
of WASH interventions.

We recommend behavioral change interventions informed by social and behavioral change
theory to inform WASH interventions for schistosomiasis prevention.

Strong collaborations are needed between stakeholders: the Municipality, the department
of health as well as the community, for the provision of water sources and the use of these
water sources to prevent diseases schistosomiasis

We recommend health education on the household and community level on schistosomiasis
risks factors associated with water contact activities and open defecation.

In order to achieve SDG 6 and 3 behavioral practices need to be included in NTD control
programs for complete eradication of NTDs and contribute to health and general wellbeing
of the population.
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Informed Consent Document

Dear Participant,

My name is Chanelle Mulopo. | am a Ph.D. student in the school of public health medicine at the
University of KwaZulu-Natal, Howard College Campus. The title of my research is Water
sanitation and hygiene (WASH) behaviors and practices in rural South Africa: A case study of
Ingwavuma area in uMkhanyakude district of KwaZulu-Natal province, South Africa. The main
research question for the proposed study is “How are WASH behaviors and practices influenced
by psychosocial, contextual, and institutional factors in Ingwavuma, uMKkhanyakude
district?” To find answers to this main question several sub-questions have been posed: What is
the population’s access to and utilization of improved WASH facilities in Ingwavuma and
handwashing behaviors; How do institutional factors influence WASH in Ingwavuma; How do
psychosocial and contextual factors influence WASH; What is the appropriate WASH intervention
framework for Ingwavuma community? If you accept to participate in the household survey you
will be required to fill in a WASH questionnaire as well as a psychosocial questionnaire.
Additionally, I am interested in conducting focus group discussions and in-depth interviews with
you to share your experiences on the subject matter.

Please note that:

» The information that you provide will be used for scholarly research only.

* Your participation is entirely voluntary. You have a choice to participate, not to
participate, or stop participating in the research. You will not be penalized for taking
such an action. Participants have the right to withdrawal without any negative
consequences.

* Your views in this interview will be presented anonymously. Neither your name nor
identity will be disclosed in any form in the study.

*  The household survey will last approximately (30-40 minutes)

» The focus group discussions and in-depth interviews will last approximately (40-45
minutes).

» All information recorded as well as other items associated with the research will be held
in a password-protected file accessible only to myself and my supervisor. After 5 years,

in line with the rules of the university, shredding and burning will dispose of it.
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» If you agree to participate please sign the declaration attached to this statement (a

separate sheet will be provided for signatures)

» The results of this research will provide data on geographic inequalities that still exist
concerning access to improved water and sanitation that may be hidden in national
statistics. The study will also generate knowledge on psychosocial factors that influence
WASH in Ingwavuma. The results of the study will be used to develop an intervention
framework for WASH interventions in Ingwavuma. The information generated from this
study could also be used to inform policies on water, sanitation, and hygiene, and related
behaviors in poor-resourced settings.

I can be contacted at the School of Public Health Medicine, University of KwaZulu-Natal, Howard

College Campus, Durban. Email: cmulopo@gmail.com Cell: 073 5776016

My supervisor is Prof Moses J. Chimbari, who is located at the School of Public Human Sciences,
Howard College Campus Durban of the University of KwaZulu-Natal. Contact details: email
chimbari@ukzn.ac.za Phone number: 031 260 4833

For information on your rights as research, participants contact Ms. Phumelele Ximba, University
of KwaZulu-Natal Research office: Tel: 031 260 3587.

Please complete the section below if you are willing to participate in the study.

Thank you for your contribution to this research.

Chanelle Mulopo
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DECLARATION OF CONSENT TO PARTICIPATE IN THE STUDY

I give my consent to participate in the study

described above. | understand that my participation is entirely voluntary, that the information |
provide will be confidential and anonymous in any publications or reports, and that | can
withdraw from the study at any time. | hereby consent / do not consent to have this interview
recorded. If | have any questions after today | can call the researcher Chanelle Mulopo or her

supervisor Prof. Chimbari

Participant’s signature Date
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Socio-demographic questionnaire

No Questions and filters Coding categories Code
Al Name
Ad Name of Village
AS Ward
MALE
A6 Gender :
FEMALE
2
A7 Age
How long have you lived in this
A8 area
A9 Highest level of education
STUDENT
1
SELF EMPLOYED
2
EMPLOYED BY GOVERNMENT
3
) o EMPLOYED BY PRIVATE COMPANY
AL0 Occupation of participant A
UNEMPLOYED
5
RETIRED
6
UNABLE TO WORK
7
Y S
All | Are you a recipient of a social grant N~ :
2
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If Yes How

MUCH. ..

AL Would you consider yourself as a
decision-maker or an implementer
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Interview guide for Health workers

Thank you for joining this discussion. We want to find out your opinions about water, sanitation, and hygiene issues. There are no wrong or
right answers; we just want to know your opinion. Please speak freely; what you say will not be quoted individually. If you like to talk a
lot, please make sure that others get a chance, and if you are quiet please try to participate.

I want to play a game to start. Please tell us your name and something you like about living in this community I’1l start. My name is X and [

think XX,

Follow up

Probing question

Main question

What role do you play as the clinic to

Who are the other key stakeholders

1. Who is responsible for
providing water sanitation and
hygiene in the community?

promote water, sanitation, and hygiene?

What are some of the activities that you
engage in as the clinic to promote water,
sanitation, and hygiene?

in WASH or organizations do you
work with concerning water,
sanitation, and hygiene?

e Has there been a situation when

2. What are your experiences
with water in the community?

2.1 Where do you get drinking
water in the community? (if the
answer is not from a safe source
[ Unprotected dug well;
Unprotected spring; Bottled
water; Tanker truck; Surface
water (e.g. river, pond)]
Why don’t you use the safe

option provided?

What are some of the challenges that you

face concerning water in the community?

What do you think can be done about these
challenges? What role can you play in

overcoming challenges concerning water,

sanitation, and hygiene

there is no water? If yes what do you
do under such circumstances?

e How long do you sometimes go

without water?

What recommendations would you
make to improve the water provision
in the community?

3.What are your experiences
with sanitation

3.1 Describe the toilet
conditions in the

community.

What are the places of defecation for both
adults and children? (if they say it’s the
toilet, ask them if they always use the toilet)

What are some of the challenges that
you face with regards to sanitation
(places of defecation, the toilet itself;

type of toilet, cleanliness of the
toilet)
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3.2 Are young children able to
use the toilet without
support? (If not) where do

they go?

3.3 Do children ever
urinate/defecate outside the
toilet? Where? Why?

What are the experiences of children and the
toilets that you have now? If the children are

using diapers ask the question below.

e How and where do you dispose of diapers

and garbage? (burn, throw in a pit, bury)

e Who provided you with the toilet that you

have? Ifit’s by external forces, where you

consulted on the type of toilet provided?

e How do you feel about the toilet that you
have and why?

e Do you think the toilet that you have is
suitable for children under five? Why? What
type of toilet do you think would be suitable

for children below the age of five?

How do these challenges affect
children below the age of five?
Is there a type of toilet or sanitation
system that you would recommend
for the community and/or children
below the age of five other than the

flush toilet?

What recommendations would you
make to improve the toilet situation

in the community?

4 What are your experiences

with hygiene

4.1 Do you have a handwashing

facility? If not why if yes why

4.2 Please tell us what the

children do about hand washing.

e Where do the children wash their hands?
Probe:
e Isthe facility near enough?
e Isthere always enough water?
e Isthere always soap?
e Is it sometimes too crowded?
e When do the children usually wash their
hands
e Do the children always wash their hands
after using the toilet? Why/ why not?
e Do the children always wash their hands

with soap?

What are some of the challenges that
you face concerning handwashing?

Are there any hygiene problems

5. Are there any hygiene
problems in the community?

Please tell me more about handwashing; is it
a common practice in this community?
e Where do people wash their hands
e Is the facility near enough?
e |s there always enough water?

e Isthere always soap?

What are some of the challenges that

you face concerning handwashing?
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e Is it sometimes too crowded?
e Why do you think handwashing is practiced
or not practiced?

e When do people usually wash their hands
e Do you always wash your hands with soap?
e Why do you think it is necessary to have a

handwashing facility?
e Why do you think it is important for people
to wash their hands?

6. How do children learn about
hygiene (family, school, peers,
health workers, CCG's).

e What recommendations would you make to

improve the handwashing in the community?

e Why do you think it is important for children

to wash their hands?

7. What are the most common
health problems presented at the

clinic?

7.1 What illnesses are common
among children below the age of

five?

7.2 ls there a difference among

illnesses for boys and girls?

e How frequent are these diseases?

e In what seasons do they occur?

e How do you think these diseases are

transmitted?

e How do you try to educate children to

prevent these diseases?

e Do you have any recommendations to
improve the teaching of hygiene?

Do you have any recommendations

to improve the teaching of hygiene?

Are there other diseases that are a
problem that is related to inadequate

water, poor hygiene and sanitation

8. Do you think there is a link
between inadequate water-poor
sanitation poor hygiene and

diseases; what are the links?

8.1 Is there a link between
inadequate water, poor
sanitation, poor hygiene with

diarrhoea, and schistosomiasis?

Do you think schistosomiasis is a problem in
the community and also among children
below the age of five? Why?
Do you teach children about schistosomiasis
(probe: what do you teach?)
Do you have many adults and children below
the age of five presenting with symptoms of
diarrhea and schistosomiasis in the
community?
e Where do children and parents suffering

from schistosomiasis and diarrhea go for

Do you have many people presenting
with symptoms of diarrhea or
schistosomiasis presenting at the

clinics?

Are there other diseases that are a
problem that is related to inadequate
water, poor hygiene, and sanitation

in the community?
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treatment? Which is the preferred place for e Do you think WASH-related diseases

treatment for both the parent and the child? such as diarrhea and schistosomiasis

are recorded/captured appropriately

at the clinic level?
) ] e What role does the primary health entity e Do you have any recommendations
1. Who is responsible for . . . .
) [sometimes known under local name] play in to make hygiene promotion more
educating people on WASH ) ) ]
o ) hygiene promotion? effective (health worker;
practices in the community? o
municipality)

2. Are there any interventions

concerning water sanitation and e What other recommendations do you have e How could you get people interested

hygiene, implemented in your
community? If so please

describe them

for improving the water, sanitation, and

hygiene situation in your community?

in improving their sanitation and

hygiene?
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Psychosocial measuring instrument
PART 1: RISK (Health Knowledge; Vulnerability and severity)

1.1 “I will present to you some potential causes of diarrhea. Could you please tell me for each
whether it is a cause of diarrhea or not?”

Eating contaminated food 0 "1 No 1 7] Yes 9 [ Do not know

Mosquito bite 1 (1 No 0 [1 Yes 9 [ Do not know

Walking in the sun for a long-distance 1 '/ No 0 [/ Yes 9 (| Do not know
Drinking contaminated water O [1 No 1 [1 Yes 9 (1 Do not know
Vulnerability

1.2 How high or low do you feel is the level of risk your child under the age of five years
contracts diarrhea?

-4 [1 Very high -2 [1 High 0 [ Either high or low 2 (1 Low 4 [] Very low

Severity

1.3 Generally, how high do you feel is the risk that you get diarrhea?

0 [ Notsevere 1 [ A little severe 2 [ Quite severe 3 [ Severe 4 [] Very severe

PART 2: ATTITUDES (Feelings; beliefs about costs and benefits towards WASH)

2.1 How much do you like or dislike using the toilet?

-4 Very much dislike it -2 /dislike it O either like or dislike it 2 like it 411 Very much like
it

2.2 How much do you like or dislike cleaning the toilet?

-4 Very much dislike it -2(1dislike it O either like or dislike it 2[1like it 471 Very much like
it

2.3 How much do you like or dislike going to collect drinking water from an improved source
(tap, pump)?

-411 Very much dislike it -2 1dislike it Ol leither like or dislike it 2[ llike it 471 Very much like
it

2.4 How much do you like or dislike cleaning water transportation/storage containers?
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-4 Very much dislike it -2(1dislike it Ol either like or dislike it 2[1like it 41 Very much like
it

2.5 How much do you like or dislike washing your hands with soap/ash after using the toilet or
before handling food.

-4 Very much dislike it -2(1dislike it Ol either like or dislike it 2[1like it 471 Very much like
it
3. Beliefs about costs and benefits

3.1 How time-consuming is it for you to build a toilet?

0" /Not time-consuming 1A little time-consuming 2/ |Quite time-consuming 3/ | Time-

consuming 4 Very time-consuming
3.2 How time-consuming is it for you to clean the toilet?

0LINot time-consuming 1A little time-consuming 2 1Quite time-consuming 3 Time-

consuming 4 1Very time-consuming

3.3 How time-consuming is it for you to collect drinking water from an improved source (tap or

pump)?

| Not time-consuming /A little time-consuming [ Quite time-consuming I Time-consuming [

Very time-consuming
3.4 How time-consuming is it for you to clean water transportation/storage containers

| Not time-consuming /A little time-consuming [ Quite time-consuming I Time-consuming [

Very time-consuming

3.5 How time-consuming is it for you to access a handwashing facility to wash your hands after

using the toilet and before handling food?

' Not time-consuming A little time-consuming [ Quite time-consuming [ Time-consuming '

Very time-consuming
4. Costs
4.1How expensive is it for you to build a toilet?

INot costly A little costlyl Quite costly [ICostly [ Very costly
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4.2 How costly are detergents for cleaning the toilets?
INot costly [1 A little costly "1 Quite costly [1 Costly (1 Very costly

4.3 How costly is collecting drinking water from an improved source (tap, pump)
INot costly [1 A little costly "1 Quite costly [ Costly (1 Very costly

4.4 How costly are cleaning detergents for transportation/storage containers?

"INot costly [ A little costly | Quite costly | Costly (| Very costly

4.5 How expensive is it for you to buy soap for handwashing?

"INot costly [ A little costly | Quite costly ' Costly [ Very costly

5. Benefits

5.1 How certain are you that using a toilet can prevent you from getting diarrhea?
'Not at all certain ' A little certain [ /Quite certain'|Certainly ' very certain

5.2How certain are you that cleaning a toilet can prevent you from getting diarrhea
'Not at all certain "' A little certain [ |Quite certain " /Certainly " Ivery certain

5.3How certain are you that collecting drinking water from an improved source (tap; pump) can

prevent you from getting diarrhea?
‘Not at all certain [ A little certain " |Quite certain [ Certainly " very certain

5.4How certain are you that cleaning transportation/storage water containers can prevent you

from getting diarrhea?
INot at all certain I A little certain "/Quite certain _ICertainly [very certain

5.5 How certain are you that washing your hands with soap can prevent you and your family from

getting diarrhea.
INot at all certain I A little certain "/Quite certain _ICertainly [very certain

PART 3: NORMS (others’ behaviors; others’(dis)approval; personal importance; social

support; social discourse)
6.1. How many of your greater family and friends use a toilet?

0C1(Almost) nobody (0%) 101 Less than half of them (25%) 2 [1Half of them (50%) 3 More
than half of them (75%) 4 [ (Almost) all of them (100%)
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6.2 How many of your greater family and friends clean the toilet?

0L1(Almost) nobody (0%) 1/ Less than half of them (25%) 2 " /Half of them (50%) 3 "IMore
than half of them (75%) 4 (1 (Almost) all of them (100%)

6.3 Who is tasked in your greater family and friends with the collection of drinking water from an
improved source (tap or pump)? 00 (Almost) nobody (0%) 1’ Less than half of them (25%) 2
" |Half of them (50%) 3 [ /More than half of them (75%) 4 [ | (Almost) all of them (100%)

6.4 How many of your greater family and friends are tasked with clean the transportation/storage
water containers? 0L](Almost) nobody (0%) 11 Less than half of them (25%) 2 [ Half of them
(50%) 3 [1More than half of them (75%) 4 [ (Almost) all of them (100%)

6.5 How many people of your greater family and friends are tasked to wash their hands with
soap/ash after using a toilet? 07 /(Almost) nobody (0%) 171 Less than half of them (25%) 2
IHalf of them (50%) 3 " IMore than half of them (75%) 4 | (Almost) all of them (100%)

Others’ (dis)approval

7.1 People, who are important in the community e.g the Induna, how much do they promote that
people should use a toilet?

41 They disapprove of it much -2 [ They disapprove of it 0 [] They either approve or disapprove
of it 2 [1 They approve of it 4 [ They approve of it much

7.2People who are important in the community e.g the Induma, how much do they promote that

people should clean toilets?

41 They disapprove of it much -2 ' They disapprove of it 0 [ They either approve or disapprove
of it 2 [1 They approve of it 4 [ They approve of it much

7.3People who are important in the community e.g the Induma, how much do they promote that
people should collect drinking water from a safe source e.g (tap, pump)

411 They disapprove of it much -2 [ They disapprove of it 0 [1 They either approve or disapprove
of it 2 [1 They approve of it 4 [1 They approve of it much

7.4People who are important in the community e.g the Induma, how much do they promote that

people should clean transportation/storage water containers

4 1They disapprove of it much -2 [ They disapprove of it 0 [1 They either approve or disapprove
of it 2 [ They approve of it 4 [ They approve of it much
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7.5People who are important in the community e.g the Induma, how much do they promote that

people should wash their hands after using the toilet and/or before handling food?

Personal importance

8.1 Do you feel a personal obligation to use a toilet?

O[INot obliged 1 JA little obliged 2 [ Quite obliged 3 [/ Obliged 4 [ Very obliged

8.2 Do you feel a personal obligation to clean the toilet?

O[INot obliged 1 JA little obliged 2 [1 Quite obliged 3 [] Obliged 4 [ Very obliged

8.3 Do you feel a personal obligation to collect drinking water from a safe source (tap, pump)?
Ol INot obliged 1 (1A little obliged 2 ['1 Quite obliged 3 ['1 Obliged 4 [ Very obliged

8.4 Do you feel a personal obligation to clean transportation/storage containers?

Ol 1Not obliged 1 (1A little obliged 2 ['1 Quite obliged 3 ['1 Obliged 4 [ Very obliged

8.5 Do you feel a personal obligation to wash your hands with soap/ash after using a toilet and/or

before handling food?

OLINot obliged 1 CJA little obliged 2 [1 Quite obliged 3 [ Obliged 4 [ Very obliged
Social support

9.1 How strong does the head of your household support your family in using a toilet?

O /Notatall 1 (1 Alittle 2 [ Quite 3 [1 Much 4 "1 Very much

9.2 How strong does the head of your household support your family in cleaning the toilet?
OCINotatall 1 [1 A little 2 _J Quite 3 [ Much 4 [ Very much

9.3 How strong does the head of your household support your family in collecting water for

drinking from a safe source (tap, pump)?
OCINotatall 1 [1 A little 2 *J Quite 3 [ Much 4 [ Very much

9.4 How strong does the head of your household support your family in cleaning

transportation/storage containers?
OlINotatall 1 1 A little 2 71 Quite 3 1 Much 4 [ Very much

9.5 How strong does the head of your household support your family in washing your hands with

soap/ash after using the toilet or before handling food?
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O[INotatall 1 [1 A little 2 1 Quite 3 [/ Much 4 [ Very much
Social discourse
10. 1 How often do you talk about using the toilet with other people?

0L](Almost) never (0%) 111 Less than half of the times (25%) 21 Half of the times (50%) 3
IMore than half of the times (75%) 4 [ (Almost) always (100%)

10.2 How often do you talk about cleaning the toilet with other people?

0[] (Almost) never (0%) 1. Less than half of the times (25%) 21 Half of the times (50%) 3
IMore than half of the times (75%) 4 "1 (Almost) always (100%)

10.3 How often do you talk about collecting drinking water from a safe source (tap, pump)?

0"1 (Almost) never (0%) 1| Less than half of the times (25%) 2' | Half of the times (50%) 3
IMore than half of the times (75%) 4 1 (Almost) always (100%)

10.4 How often do you talk about cleaning transportation/storage water containers?

071 (Almost) never (0%) 1| Less than half of the times (25%) 2' | Half of the times (50%) 3
IMore than half of the times (75%) 4 1 (Almost) always (100%)

10.5 How often do you talk about washing your hands with soap after using a toilet and/or before

handling food?

07! (Almost) never (0%) 1| Less than half of the times (25%) 2' | Half of the times (50%) 3
IMore than half of the times (75%) 4 1 (Almost) always (100%)

Confidence in performance

12.1 How certain are you that you will always be able to use a toilet?

0" /Not at all certain 17| A little certain 21 /Quite certain 3" |Certainly 4( very certain
12.2 How certain are you that you will always be able to clean the toilet?

0" /Not at all certain 17| A little certain 21 /Quite certain 3" |Certainly 4( very certain

12.3 How certain are you that you will always be able to collect drinking water from a safe source
(tap, pump)

O['INot at all certain 101 A little certain 2/ 'Quite certain 3[ |Certainly 4[ Ivery certain

12.4 How certain are you that you will always be able to clean transportation/storage water

containers?
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O[INot at all certain 101 A little certain 2/ Quite certain 3(Certainly 4 very certain

12.5 How certain are you that you will always wash your hands with soap after using the toilet

and/or before handling food?
0" /Not at all certain 17| A little certain 21 /Quite certain 3" |Certainly 4( very certain
Confidence in continuation

13.1 How confident are you that you will be able to use a toilet even if you do not like doing so at

the moment?

-4 Very unconfident -2 [“Unconfident O [1Either confident or unconfident 2/ 1Confident 4

IVery confident

13.2 How confident are you that you will be able to clean a toilet even if you do not like doing so

at the moment?

-4 'Very unconfident -2 [ IUnconfident O " |Either confident or unconfident 2/ /Confident 4
IVery confident

13.3 How confident are you that you will be able to fetch drinking water from a safe source even

if you do not like doing so at the moment?

-4 'Very unconfident -2 [ IUnconfident O |Either confident or unconfident 2/ 'Confident 4 [ 'Very
confident

13.4 How confident are you that you will be able to clean transportation/storage water containers

even if you do not like doing so at the moment?

-4 Very unconfident -2 [ IUnconfident O |Either confident or unconfident 2/ 'Confident 4 [ 'Very

confident

13.5 How confident are you that you will be able to wash your hands with soap/ash after using

the toilet even if you do not like doing so at the moment?

-4 'Very unconfident -2 [ IUnconfident 0! |Either confident or unconfident 2/ 'Confident 4 [ 'Very

confident
Confidence in recovering

14.1 How confident are you that you will be able to continue to use a toilet even when you have

forgotten to do this for a while?
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-4 Very unconfident -2 [1Unconfident O[Either confident or unconfident 20 /Confident 4 [1Very

confident

15.2 How confident are you that you will be able to continue cleaning the toilet even when you

have forgotten to do this for a while?

-4 'Very unconfident -2 [ IUnconfident O |Either confident or unconfident 2/ 'Confident 4 [ 'Very
confident

15.3 How confident are you that you will be able to continue fetching drinking water from a safe

source even when you have forgotten to do this for a while?

-4 'Very unconfident -2 [ IUnconfident O |Either confident or unconfident 2/ 'Confident 4 [ |Very
confident

15.4 How confident are you that you will be able to continue cleaning transportation/storage

water containers even when you have forgotten to do this for a while?

-4 'Very unconfident -2 [ IUnconfident O |Either confident or unconfident 2/ 'Confident 4 [ 'Very
confident

15.5 How confident are you that you will be able to continue washing your hands with soap/ash

after using the toilet even when you have forgotten to do this for a while?

-4 'Very unconfident -2 [ IUnconfident O |Either confident or unconfident 2/ 'Confident 4 [ 'Very
confident

PART FIVE: SELF REGULATION: (Action planning; Action control; Barrier planning;

commitment; habit; intention; behavior)

16.1 Do you have any plans on how to make sure that you can always use a toilet?
IYes I No

If yes: Can you please specify how? ...

16.2 Do you have any plans on how to make sure that you can always clean a toilet?

IYes T No

If yes: Can you please Specify NOW? ... ..o

16.3 Do you have any plans on how to make sure that you can always collect drinking water from

a safe source?
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IYes I No
If yes: Can you please specify how? ......ooiiiiiiiiii e

16.4 Do you have any plans on how to make sure that you can always clean transportation/storage

water containers?
IYes I No
If yes: Can you please specify hoW? .......oiiiiiiiiiii e

16.5 Do you have any plans on how to make sure that you can always wash your hands with

soap/ash after using a toilet and/or before handling food?

IYes I No
If yes: Can you please specify how? ..ot
Action control
17.1 How strongly did you try to remember using a toilet at all times during the last week?
OCINot at all 1L1A little 2[Quite 3[1Much 4[1Very much
18.1 How strongly did you try to remember cleaning a toilet at all times during the last week?
O /Notatall 11 A little 27 /Quite 3/ /Much 4! Very much

19.1 How strongly did you try to remember fetching drinking water from a safe source (tap,

pump) during the last week?
O /Notat all 11 A little 27 /Quite 3/ /Much 4! Very much

20.1 How strongly did you try to remember cleaning the transportation/storage containers during

the last week?
OCINotatall 101A little 20]Quite 3 JMuch 4 Very much

21.1 How strongly did you try to remember washing your hands with soap/ash after using the
toilet and/or before handling food during the last week?

OlINot atall 111A little 201Quite 37 Much 4['Very much
Barrier to planning

22.1 Do you have a plan on how you can always use a toilet?
~Yes ' No
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If yes: Can you please specify how? ......ooiiiiiiiiii e

22.2 Do you have a plan on how you can always clean a toilet?

~Yes ' No

If yes: Can you please specify hoW? ......ooiieiiiii i e

22.3 Do you have a plan on how you can always fetch drinking water from a safe source?

~Yes ' No

If yes: Can you please specify how? ...t

22.4 Do you have a plan on how you can always clean transportation/storage containers?
IYes I No

If yes: Can you please specify hOow? .........ooiiiiiiiiiii e

22.5 Do you have a plan on how you can always wash your hands with soap/ash after using a
toilet and/or before handling food?

lYes I No
If yes: Can you please specify how? ..ot
Commitment
23.1 How much do you feel committed to using a toilet?

0 " /Not committed 1/ |A little committed 2 " | Quite committed 3 '/ Committed 4/ 1 Very

committed
23.2 How much do you feel committed to cleaning the toilet?

0 " /Not committed 1/ |A little committed 2 | Quite committed 3 '/ Committed 4/ 1 Very

committed
23.3 How much do you feel committed to collecting drinking water from an improved source?

0 " /Not committed 1/ |A little committed 2 | Quite committed 3 '/ Committed 4/ 1 Very

committed
23.4 How much do you feel committed to cleaning the transportation/storage water containers?

0 [INot committed 1A little committed 2 [ Quite committed 3 [J Committed 471 Very

committed
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23.5 How much do you feel committed to washing your hands with soap/ash after using a toilet

and/or before handling food?

0 [INot committed 1A little committed 2 " Quite committed 3 [1 Committed 47 Very

committed

Intention

24. 1 How strongly do you intend to always use a toilet?

0 "/Notatall 1 1 Alittle 2 '/ Quite 3 ' /Much 4 [ 'Very much

24.2 How strongly do you intend to always clean the toilet?

0 [INotatall 1 [1 A little 2 [ Quite 3 [IMuch 4 [Very much

24.3 How strongly do you intend to always collect drinking water from a safe source (tap, pump)
0 CINotatall 1 [1 A little 2 [ Quite 3 [IMuch 4 [1Very much

24. 4 How strongly do you intend to always clean transportation/storage water containers?

0 CINotatall 1 [1 A little 2 [ Quite 3 [IMuch 4 [1Very much

24.5 How strongly do you intend to always wash your hands with soap/ash after using the toilet

and/or before handling food?

0 "/Notatall 1 1 Alittle 2 ' Quite 3 " /Much 4 [ 'Very much

Habit

25.1 How much do you use the toilet automatically without having to think about it a lot?

0 [INot habitually 171 A little habitually 2 [ Quite habitually 3 [ Habitually 4 [ Very habitually

25.2 How much do you have to clean the toilet automatically without having to think about it a

lot?
0 " /Not habitually 111 A little habitually 2 " Quite habitually 3 (| Habitually 4 " Very habitually

25.3 How much do you have to collect drinking water from a safe source (tap, pump) without

having to think about it a lot?
0 "/Not habitually 111 A little habitually 2 " Quite habitually 3 (| Habitually 4 "1 Very habitually

25.4 How much do you have to clean transportation/storage water containers without having to

think about it a lot?
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0 [/Not habitually 171 A little habitually 2 [ Quite habitually 3 [1 Habitually 4 [ Very habitually

25.5 How much do you have to wash your hands with soap/ash after using a toilet and/or before

handling food without having to think about it a lot?

0 " /Not habitually 111 A little habitually 2 " Quite habitually 3 (| Habitually 4 "1 Very habitually
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