
 
 

 

COLLEGE OF MEDICINE 

 

A comparative study of sanitation and hygiene of boreholes in 

open defecation free and open defecation communities in 

Phalombe district, Malawi 

 
 
 
 
 

By 

Chimwemwe Dickson Jella 

(Bachelor of Science in Environmental Health, University of Malawi) 

 

 

 

A Dissertation Submitted in Partial Fulfilment of the Requirements of the Master of 

Epidemiology Degree to the Department of Public Health, School of Public Health and Family 

Medicine, University of Malawi 

 

 

December, 2020 

 

  



CERTIFICATE OF APPROVAL 

 

The Dissertation of Chimwemwe Dickson Jella is approved by the Dissertation Examination 

Committee 

 

 

_______________________________________ 

(Chairman, Post Graduate Committee) 

 

 

__________________________________________ 

(Supervisor) 

 

 

_________________________________________ 

(Internal Examiner) 

 

 

________________________________________ 

(Head of Department) 

 

 

 

 

 



DECLARATION 

 

I, Chimwemwe Dickson Jella, hereby declare that this thesis is my original work and has not 

been presented for any other awards at the University of Malawi or any other university. 

 

Name of Candidate:    Chimwemwe Dickson Jella 

Signature:                      

 

Date:                                                       31st December, 2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ACKNOWLEDGEMENTS 

 

I wish to thank Dr. Save Kumwenda, my supervisor, for his encouragement, constructive 

comments and his guidance at each and every step of the study from proposal development up 

to this stage.  I also acknowledge the input and critical comments by Dr. Kondwani Mamba.  

 

I am also very grateful to all Department of Public Health Staff as well as my colleagues in the 

MEP programme for their support.  

 

My acknowledgements would be incomplete without the mention of my wife, Mwayi and my 

daughters Brianna, Brandinna and Britney for their patience during my absence and for always 

being on my side. They also encouraged me to work hard up to this far.  

 

I would also like to acknowledge my mum, Mrs. Eneless Jella and my brothers, Mr. Edson 

Chiwanda and late Webster Jella for their continued support ever since.  

 

Lastly, I would like to thank Mr. Ambrose Phiri, Ms. Olipher Mwagomba, Ms. Maria Masiye, 

Mr. Mark Makasu, Mr. Masidi Maseko, The late Mr. Mphatso Thomas, Mr. Chimwemwe 

Magwira, Mr. Handson Kumbanga and Mr. McPharyn Kumtaja for their help during data 

collection, data entry and data analysis.  

 

Above all, I would like to thank Jehovah God Almighty for the gift of life and for according 

me this opportunity to conduct this study. Without Him, this could have been impossible.   

May the Almighty Jehovah God bless all the people who have contributed to my successes 

during the whole period of study.



iv 
 

ABSTRACT 

 

Introduction: Community-led total sanitation has the potential to improve sanitation and 

hygiene in different key areas such as environmental sanitation which include borehole 

sanitation. However, it is not clear if being open defecation free affects borehore sanitation and 

hygiene.  

Objectives: The main objective of the study was to compare the status of sanitation and hygiene 

of boreholes in open defecation free and open defecation communities in Phalombe District. 

Thus, this study wanted to establish if sanitation and hygiene of boreholes was dependent on 

open defecation free status of an area. 

Methodology: This was a comparative descriptive cross-sectional study. We used checklist to 

observe borehole surrounding, questionnaire to collect additional information of the borehole and 

we also collected a 100ml water sample for faecal coliform analysis. The study was conducted in 

two Traditional Authorities in Phalombe which were purposefully identified: Jenala (open 

defecation free) and Nkhulambe (open defecation). We randomly sampled 27 boreholes in 

Traditional Authority Jenala and 27 in Traditional Authority Nkhulambe. Our total sample size 

was fifty-four (54) boreholes. We used Fisher’s exact test to determine the difference of 

sanitation and hygiene of boreholes between these areas. 

Results: Cleanliness of borehole surrounding, risk to borehole groundwater bacteriological 

contamination, functionality status of water point committees and coverage of contaminated 

boreholes were not different in the two Traditional Authorities with p-values of 0.116, 0.136, 

0.382 and 0.078 respectively.  

Conclusion: Despite the many benefits such as increased coverage of pit latrines realized 

through implementation of Community Led Total Sanitation approach, it has not improved 

sanitation and hygiene parameters of borehole facilities in Phalombe district. 
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CHAPTER ONE: BACKROUND 

 

1.1 Introduction 

Improvement of sanitation and hygiene is a catalyst for good health [1,2]. Lack of adequate 

sanitation and hygiene structures at household, community and water point levels can lead to 

water contamination either at the source or point of use. Due to poor sanitation and hygiene, 

WHO estimates that about 2 billion people drink water that is faecally contaminated and 4.5 

billion people use a sanitation system that does not adequately protect either their family or the 

downstream community from harm [2].  

 

Community-Led Total Sanitation (CLTS) approach was developed by Kamal K. in 2000, in 

Mosmoil, a village in the Rajshahi District of Bangladesh whilst evaluating a traditionally 

subsidized sanitation programme. It is an innovative methodology for mobilizing the 

community to completely eliminate open defecation in their villages. In this approach, 

communities are facilitated to understand and analyze their own situation on the causes of open 

defecation and find local solutions to become open defecation free. Due to the effectiveness of 

CLTS, its usage has spread fast in many places and is now being implemented in many 

countries of Asia, Africa, Latin America, the Pacific and Middle East where it has been 

incorporated in their national policies [3].  

 

In Africa, CLTS has been implemented in countries like Ghana and Ethiopia. In Ethiopia, 

CLTS has been associated with reduction in diarrhea prevalence in under five children. For 

example, a study conducted in open defecation free (ODF) and open defecation (OD) kebeles 

in the country established that prevalence of diarrhea among under five children was low in 

ODF kebeles (9.9%) as compared to OD kebeles (36.1%) [4]. Some studies have also shown 
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that CLTS can eliminating or reduce open defecation (OD) practices which subsequently 

improves water quality. A study conducted by Croker J. in Ghana and Ethiopia established 

about 8-24% reduction of open defecation practices in ODF areas as compared to OD areas. 

Similarly, Okullo J. in his study conducted in Kenya found higher mean colony counts for 

water samples in OD areas as compared to ODF areas  [5,6]. In its quest to improve water and 

sanitation, the Malawi Government through Ministry of Health also adopted Community-Led 

Total Sanitation (CLTS) approach for sanitation and hygiene promotion in the community in 

the year 2008. This is the main approach used in Malawi to promote sanitation and hygiene at 

community level.  

 

Some studies have shown that CLTS has the potential to improve sanitation and hygiene 

coverage in different key areas apart from increasing latrine coverage. For example, in Ghana, 

one study established that CLTS approach increased latrine coverage and reduce open 

defecation practices by 19.9%. Another study also established that latrine coverage in CLTS 

areas increased by 67.6% as compared to 7.9% increase in non CLTS areas [7,8]. Another 

study conducted in Malawi also recommended that introduction and scaling up of CLTS could 

help eliminate cholera outbreak in Malawi [9].  However, this approach also faces some 

program challenges for it to be fully spread. Opposition at senior levels, pressures to disburse 

large budgets, demands to go to scale rapidly, and programs to subsidize hardware for 

individual rural households, have been and remain threats and obstacles [10]. As already stated, 

CLTS aims at eliminating OD practices and then attaining ODF status of an area. However, in 

some ODF communities, it has been found that WASH related practices which include waste 

management practices are far much lower. These are also additional criteria for ODF [11]. This 

might suggest that these areas might have received low priority during implementation. 
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There are several water sources used by African rural communities. The sources include both 

surface and ground water sources. In Ghana, the surface water sources include dug-wells, 

ponds, dugouts, impoundments from dams, ephemeral streams and rainwater harvesting from 

roofs. Groundwater supplies to the rural communities are obtained from hand-dug wells with 

or without hand pumps, boreholes fitted with hand pumps, and springs [12]. According to 

Malawi Demographic and Health survey (2015-16), about 85.1% of population in rural 

community use improve water sources such as piped water, tube wells or boreholes, protected 

wells and protected springs. However, majority of them (71.7%) use boreholes. Only 14.7% of 

the rural population use non improved water sources such as unprotected wells, un protected 

springs and surface water. This clearly shows that majority of Malawian rural population use 

boreholes as a main source of water. However, both surface water and ground water are all 

prone to microbial contamination, although the risk of contamination is low for the latter as 

compared with the former [13,14]. Open defecation plays an important role in polluting or 

contaminating ground water. Faecal pollution of water due to factors like open defecation 

practices lead to contamination of water points with pathogens which may lead to cholera and 

other diarrheal disease outbreaks [6,15,16].  

 

Phalombe district is also using CLTS approach to promote sanitation and hygiene. So far, the 

district has four (4) out of ten (10) Traditional Authorities (TAs) certified ODF by the certifying 

authority, who is the Minister of Health [17]. Un like in OD areas, people in ODF areas 

collectively stop open defecation practices and decide together how they will create a clean 

and hygienic environment that benefits everyone. Other important characteristics of an ODF 

area is the availability of natural leaders who are key change agents of sanitation and hygiene 

in the community, local innovation of low-cost toilet model using locally available materials, 

and availability of community innovative systems of rewards, penalties, spread and scaling. 
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ODF communities gradually move up the sanitation ladder and strive to improve their 

sanitation profile. Often, ODF community does not stop at achieving ODF status but move on 

to achieve other common goals [3].  According to ODF goals, it is anticipated that people living 

in the four (4) TAs that were declared ODF in Phalombe should move up the sanitation ladder 

by constructing improved latrines and also by improving environmental sanitation, which 

include water point sanitation and hygiene [3]. Water point sanitation and hygiene is critical to 

avoid bacteriological contamination of ground water. 

 

Water point sanitation is critical to prevent contamination of ground water. It is defined as the 

provision of facilities/structures at the water point such as aprons, drainage channels, soak away 

pits, irrigation channels, washing slabs and fences. Water point sanitation is important because 

it prevents waste water stagnation and seepage contamination of boreholes that may lead to 

diarrhea and mosquito and bilharzia-snail breeding that could result in malaria and bilharzia 

cases [18]. If the surrounding area is not kept clean and free of animals, debris waste and 

stagnant water, the water point could become a hub for the transmission of many infectious 

diseases. Thus, periodic assessment of borehole surrounding is essential to maintain high 

sanitation and hygiene standards. To achieve this, we need community involvement in the 

management of the water points [19,20]. Unlike in OD area, community members in ODF areas 

are more likely to take collective action to improve water point sanitation and hygiene. This 

will in turn reduce ground water contamination hence low risk of disease burden. 

 

In the past, the Malawi government took full responsibility of management of rural water 

supply facilities. However, this system was marred by numerous inefficiencies making it 

unsustainable. In response, the National Decentralization Policy, instated in 1998 by the 

Malawi Government, emphasizes community empowerment through a transfer of power and 
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responsibility to local authorities. One of the structures that was formed by local authorities to 

oversee operation and management of water points is water point committee (WPC). The WPC 

comprised of members of the community who were chosen by the community themselves. 

Membership consists of both males and females. In order to enhance for their functionality, 

each WPC had to attend community-based management (CBM) training [18]. However, some 

studies have established weak performance of these committees. Despite the presence of WPC, 

it has been established that maintenance of boreholes is rarely done, repairs are slow and 

substandard, and user committees are unable to collect and save funds. However, this approach 

has worked well for government and donors as a means of offloading responsibility for public 

service provision [21]. 

 

Guidelines for ODF certification differs from one country to the other. For instance, in Nigeria, 

the two major outcomes of CLTS implementation are; total elimination of open defecation and 

total sanitation which includes environmental sanitation, personal and domestic hygiene  [22]. 

However, in Malawi, ODF means when no faeces are openly exposed to the air. It is a central 

term for community-led total sanitation (CLTS) programs and primarily means the eradication 

of open defecation in the entire community. It is silent on environmental sanitation [17]. With 

these different criteria for ODF certification, chances are high that little focus is made on 

environmental sanitation in Malawi during ODF certification. This eventually has a bearing on 

water quality and also on general sanitation and hygiene of water points [22]. 

 

Basing on the above two different scenarios for CLTS and ODF, to achieve its totality, it is 

expected that in the ODF communities, people should move up the sanitation ladder since they 

have completely changed their WASH behaviour. This will enable them to make some strides 

to improve sanitation and hygiene in all areas including borehole sanitation. However, this is 
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not normally the case. For instance, according to 2020 Phalombe water, sanitation and hygiene 

(WASH) database, 49% of the functional boreholes in the district have clean surroundings. The 

clean surrounding rate in the TAs range from 66% to 81% in both ODF and OD TAs [23]. 

Factors for such observed difference need to be investigated to see if being ODF has an effect 

on sanitation, hygiene and water quality of the borehole. 

 

This study will then try to establish if CLTS and ODF status has any trickle-down effect on 

sanitation and hygiene of water points. Specifically, the study will try to compare the status of 

borehole sanitation, hygiene and water quality between ODF and OD communities. Status of 

sanitation and hygiene of boreholes in the ODF areas in Phalombe is not well established and 

documented after declaration. The results of this study will, therefore, enable us to appreciate if 

borehole sanitation, hygiene and water quality is dependent on ODF status of the community. 

 

1.2 Rationale/Justification for the Research Project 

Poor sanitation coverage is still a challenge in Phalombe district despite successful 

implementation of CLTS approach in some TAs. Latrine coverage in the TAs that have been 

certified ODF in Phalombe district is slightly high than OD areas. For instance, latrine coverage 

in ODF areas range from 55% to 60% as compared to 33% to 39% in OD areas [23].  

 

One of the ultimate benefits of CLTS and ODF status is to improve well-being through reduction 

of incidence of diarrheal and other WASH related diseases in the community.  A study conducted 

in Ethiopia established low prevalence of under-five diarrhea in ODF kebeles as compared to OD 

kebeles, 9.9% in ODF and 36.1% in OD. Some of the contributing factors to such difference 

include latrine presence and improved waste disposal practices on ODF areas [4]. In Liberia, being 

ODF was associated with the avoidance of Ebola Virus Disease (EVD) due to improved WASH 
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behaviour especially hand washing with soap [24]. According to Phalombe HMIS data (2019), 

the overall incidence of diarrhea among the under five children was 988 cases/100,000 population. 

The data shows that the incidence was higher in OD areas of TAs Mkhumba and Nkhulambe 

(1,576 and 2,193 cases/100,000 population respectively) as compared to ODF areas of TAs 

Chiwalo, Jenala and Kaduya (215, 1,092 and 1,366 cases/100,000 population respectively). One 

of the contributing factors to higher prevalence of diarrhea among under five children is lack of 

adequate sanitation, in adequate hygiene behaviors such hand washing with soap and drinking 

unsafe water. The statistics were better off in ODF as compared to OD areas thereby pointing to 

the benefits of CLTS approach in an area.  

 

The difference in diarrhea incidence between ODF and OD can be, among others, due to improved 

sanitation and hygiene in the former.  This study will then try to evaluate the status of sanitation 

and hygiene of boreholes in the ODF and OD areas in Phalombe district to establish if there are 

any difference. The status of sanitation, hygiene and water quality has not been well established 

and documented after ODF declaration in the district, hence the need for this study was visualized. 

This study, therefore, tried to compare the status of borehole sanitation, hygiene and water 

quality between ODF and OD communities.  

 

The results from this study will help WASH program designers and implementers to 

redesign/reprogram CLTS approach such that other issues like environmental improvement, 

WASH related practices and sanitation of water points are taken into consideration. Secondly, 

the results might lead to review of ODF criteria in Malawi in order to address issues of 

environmental sanitation, which include water point sanitation. 
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CHAPTER 2: OBJECTIVES OF THE STUDY 

 

2.1 Broad Objectives 

The broad objective of the study was to compare the status of sanitation, hygiene and water quality of 

boreholes in ODF and OD communities in Phalombe District in order to determine if being ODF affects 

borehore sanitation and hygiene.  

 

2.2 Specific Objectives 

The study was designed to address the following specific objectives: 

a. To compare the proportion of boreholes with clean surrounding between ODF and OD 

communities. 

b. To compare the proportion of boreholes with high risk to bacteriological contamination 

between ODF and OD communities 

c. To compare the proportion of functional WPCs between ODF and OD communities 

d. To compare the proportion of boreholes contaminated with faecal coliform between ODF 

and OD communities. 

  

2.3 Hypothesis  

Status of sanitation and hygiene of boreholes is independent of Open Defecation Free (ODF) 

status. 
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CHAPTER 3: LITERATURE REVIEW 

 

3.1 Sanitation and CLTS Approach 

In Malawian context, sanitation is defined as the hygienic means of preventing human contact 

from the hazards of waste to promote health and environmental integrity. It is generally used 

to refer to the provision of facilities and services for safe management and disposal of human 

urine and faeces. At household level, this includes safe disposal of excreta, kitchen rubbish, 

waste water and any other discarded items. On the other hand, hygiene encompasses the set of 

conditions and practices associated with the preservation of good health and healthy living 

[17,18]. Key areas of focus of sanitation and hygiene include household sanitation, community 

sanitation, water point sanitation, market and other public premises sanitation, school sanitation 

and health centre sanitation.  

 

The WHO estimates that about 673 million people in the world still practice open defecation 

and 701 million people use unimproved sanitation facilities. At the end of 2017, 90% of the 

world’s population had access to at least a basic drinking water supply, 74% to basic sanitation 

services and 60% to basic hygiene facilities [25,26]. Poor sanitation and open defecation 

practices lead to contamination of drinking water which subsequently may result in diarrhea 

diseases. Other factors related to diarrhea include washing fruits and vegetables with dirty 

water, presence of waste water anyhow, poor refuse storage and disposal, poor domestic water 

reservoir conditions, and indiscriminate faecal disposal [27].  

 

Diarrhea kills 2,195 children every day and it accounts for 1 in 9 child death worldwide. It is 

the second leading cause of deaths among children. Preventive measures of diarrhea include 

provision of safe water and adequate improved sanitation [28].  
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One of the approaches used worldwide to promote sanitation and hygiene at community level 

is community-led total sanitation (CLTS). CLTS is an integrated sanitation promotion 

approach to achieving and sustaining an open defecation free (ODF) environment. It entails the 

facilitation of the community’s own observation, appraisal and analysis of their sanitation 

profile, their practices of defecation and the consequences, leading to collective action to 

become ODF. It focuses on igniting a change in sanitation behavior to ensure real and 

sustainable improvements. It invests in community mobilization instead of hardware, and shifts 

the focus from latrine construction for individual households to the creation of open defecation 

free areas [29]. 

 

CLTS has the potential to improve sanitation and hygiene in different areas such as latrine 

coverage and diarrhea incidence among children. For instance, studies that were done in 

Ethiopia and India established a significant difference in prevalence of diarrhea morbidity 

among under-five children in open defecation free (ODF) communities as compared to open 

defecation (OD) communities [4,30]. Another study conducted in Malawi recommended that 

introduction and scaling up of CLTS could help eliminate cholera in Malawi [9].  These 

findings, among others, clearly indicate the gains that can be achieved once CLTS is well 

implemented. 

 

However, uncertainty still stands on the quality and sustainability of ODF status. In some areas 

that have been declared ODF, it has been found that WASH related practices are far much 

lower. In addition, practices of waste management, which are additional criteria for ODF; are 

even poor indicating that these aspects of environmental cleanliness may have received low 

priority in implementation since they do not fall in core or standard criteria of ODF status. 
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However, waste management is crucial component of WASH programme for achieving its 

overall goal [11]. A literature review conducted by Venkataramanan (2017) established that 

CLTS results are overstated by other studies [31]. Most researchers confuse ODF status and 

increase in latrine coverage. An area can have 100% latrine coverage, but that does not 

necessarily mean that the area is ODF. Slippage of ODF status has also been observed in some 

areas due to several factors such as weaker social norms; as measured by individuals 

perceptions around latrine ownership, lack of all-year round water access and wealth levels 

[32]. 

 

This therefore calls for detailed research to establish the actual ODF status of an area at any 

point in time, explore CLTS impact in other sanitation areas such as borehole sanitation and 

establish additional factors that lead to ODF slippage in other areas. It is obvious that ODF 

status cannot be sustained for a long time in an area where behaviour change process did not 

thoroughly happen. 

 

3.2 Borehole Surrounding and Associated Risk to Contamination 

 Cleanliness in the area around the water point is an important factor to be considered. It reduces 

the contamination of water with pathogens [16,33]. If the surrounding area of the borehole is 

not kept clean and free of animals, debris waste and stagnant water, the water point could 

become a hub for the transmission of many infectious diseases. In this respect, the ability of 

the community to manage the system and ensure regular cleaning of the water point is vital 

[18]. Even in areas certified ODF, practices of environmental sanitation are low. A study 

conducted in Nepal established that proper disposal of solid and liquid wastes were low in ODF 

as compared to OD areas; 32% and 46% respectively [11]. This behaviour of indiscriminate 

disposal of solid and liquid wastes can affect the surrounding of the boreholes in the 
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community. This can in turn pollute ground water. 

 

There are several factors that can affect ground water quality. Rajgire (2013) in his study 

showed that contamination of water in both OD and ODF villages was associated with open 

defecation [15]. Duressa (2019) in his study that was conducted in Ethiopia attributed water 

pollution to poor drainage and poor waste disposal around water points [34]. Another study 

conducted in Tanzania by Dungamaro (2003) suggests that adequate community participation 

should be strengthened in the management of water point. This ensures successful and 

sustainable water resource management [20]. Thus, it is very evident that maintaining good 

sanitation and hygiene around the water point is critical to preserve water quality. 

 

On-site sanitation facilities of water point are critical for water quality. A study conducted by 

Lutterodt (2018) in Ghana concluded that faecal contamination of ground water in the area was 

mainly due to presence of pit latrines and waste water drains. These sanitation facilities were 

sited within 10m of nearby water source [35]. Although provision of these sanitation facilities 

is critical, care should be taken on how these facilities are sited from the water source. Addo 

(2013) recommended the provision of sanitation facilities such as toilets in the community in 

order to reduce contamination of water sources [36]. To prevent ground water contamination, 

Back (2018) in his study conducted in Malawi recommended latrine-borehole separation 

distance of 29-58m. This distance does not constitute significant risk for ground water 

contamination [37]. With majority of people still using pit latrines as primary mode of 

sanitation, there is heightened concerns about negative impacts on ground water. Much as 

provision of toilets to every household is necessary to control water and attain total sanitation, 

care should also be taken on how these pit latrines are located [15,25,38]. Thus, great care 

should be taken when siting the water point in an area to prevent ground water contamination.  
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Frequent water point monitoring through sanitary surveys is needed to identify risks for water 

contamination. However, sanitary survey scores are not usually consistent with the results of 

water quality. In Bangladesh, it was found that the characteristics of a water point; as measured 

by sanitary inspections scores do not sufficiently characterize microbiological water quality as 

measured by presence of E. coli [39]. The same results were found in Kenya by Misati (2017) 

who found no association between overall sanitary scores and total coliform levels [40]. 

Despite this, improvement of sanitary completion and local environmental hygiene is more 

important to control ground water pollution than controlling on-site sanitation [33]. This calls 

for collaborative efforts by community members to improve the environmental sanitation in 

order to control ground water pollution 

 

3.3 Functionality of Water Point Committees (WPCs) 

Integrated water resource management is vital to ensure that communities are fully involved in 

the management of water points thereby reducing the risk of contamination [20]. This calls for 

the establishment of community-led structures of water point committees (WPCs) to manage 

the water point. Apart from their core function of coordinating operation and maintenance of 

the boreholes, these committees are also trained and tasked to champion continued 

improvement of sanitation and hygiene at and around the water point [18,41]. 

 

Functional water point committee is critical for borehole maintenance, sanitation, hygiene and 

water quality. A study done in south Africa by Ogony (2018) emphasized the need to educate 

borehole owner, who are community members, on strategies to minimize ground water 

contamination [42]. Functional WPCs are also associated with high functionality scores of 

water points. This is associated with having good community management system, good record 
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keeping and meeting regularly [12,43]. Another study in Malawi by Kalulu (2012) established 

over 80% functionality rate of boreholes due to availability of trained WPC [44]. Having a 

functional water point committee, is therefore, a recipe for borehole management and good 

water quality.  

 

Community management of boreholes is a cheaper option and is well suited for in order to have 

a chance of reaching long-term sustainability [41]. Key to its success is having good 

representation of women in the committees regardless of their social economic status [45]. If 

community management systems are to be sustainable, they require ongoing support from an 

overseeing institution to provide encouragement and motivation, monitoring, 

participatory planning, capacity building, and specialist technical assistance [46]. It is therefore 

ideal to have these committees in place to ensure borehole sustainability, borehole cleanliness 

and borehole water quality. 

 

To minimize factors associated with water contamination, there is need to have an operational 

integrated water resource management protocol and a good governance and management of 

water points through water committees [20]. Strengthening these approaches will enable the 

rural communities to be willing to invest in their own water and sanitation infrastructure and 

that they can increase coverage of safe water and improved sanitation without external 

hardware subsidy through household-led water supply [19]. 

 

3.4 Borehole Water Quality 

Ground water pollution is mainly due to open defection practices. If the water is faecally 

polluted, it can lead to contamination of ground water which in turn can lead to cholera and 

other diarrhea disease outbreaks [11,12]. A study conducted by Okullo (2017) in Kenya found 
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out a higher bacterial contamination in water sources in OD areas as opposed to ODF areas. 

This study showed that drinking water in ODF villages was 17% faecally contaminated, 

whereas in OD villages was 48% [6]. This study clearly suggests that improvement of 

community sanitation can have a bearing on the quality of drinking water. Water contamination 

levels should therefore be lower in ODF as compared to OD areas.  

 

Borehole water, which is ground water, is normally considered to be safe by many. However, 

this is not normally the case. For instance, a study that was conducted in China by Li (2013) 

established that half of the ground water samples collected for faecal coliform analysis were of 

medium quality [47]. In South Africa, Escherichia coli, Salmonella and Klebsiella were 

detected in borehole water meant for human consumption [48]. Similarly; in South Sudan, 

thermotolerant coliforms were detected in 66% of the investigated water sources including 95 

boreholes [49]. A study conducted in Bangladesh also established that 28% of water samples 

from tube wells were contaminated with faecal coliforms and 10.5% were contaminated with 

E. coli [50]. This clearly shows that ground water is also prone to contamination. Preventive 

measures to control ground water pollution should therefore be devised and implemented. 

 

Despite the fact that ground water is prone to contamination, the risk to contamination of 

borehole water is low as compared to other sources. Parker (2010), in his study conducted in 

Uganda ranked boreholes as the highest microbiological quality water as compared to others 

sources such as protected springs, roof water harvesting, open and covered hand dug well and 

open waters [25]. As can clearly be seen, all water sources are prone to contamination. 

However, the risk to contamination is slightly low in boreholes as compared to the other 

sources. These studies, therefore suggest treatment of water from all sources before use. 

Improvement of sanitation and hygiene is also another area that need to be checked to improve 
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water quality. 

 

From the literature, it is evident that CLTS has a potential to influence other areas such as 

latrine coverage and reduce incidence of diarrheal diseases. However, due to other challenges 

such as issues of sustainability, its impact cannot be felt in some areas. A well designed and 

executed CLTS approach should motivate people in ODF areas to undertake various 

interventions that ensures high ground water quality. Ground water contamination is prevalent 

in both ODF and OD areas. However, water pollution was less in ODF as compared to OD 

areas. Improvement of environmental sanitation and hygiene is essential to control water 

pollution. Having vibrant community management system of boreholes has proven to be one 

of the cost-effective ways of maintaining high functionality rates of water points and high 

sanitation and hygiene of water points. Thorough comparison of sanitation, hygiene and water 

quality of boreholes between ODF and OD areas has not been addressed by most of the 

literature reviewed. This research was therefore designed to fill that gap. We, therefore, 

thoroughly investigated borehole sanitation, hygiene and water quality in both OD and ODF 

areas. 
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CHAPTER 4: METHODOLOGY 

 

4.1  The Type of Research Study 

This was a comparative descriptive cross-sectional study and employed quantitative methods. 

Data for the boreholes were collected through observations, water sample collection and interview 

using standardized tools.  

 

Two study areas [traditional authorities (TAs)] in Phalombe were purposefully identified for the 

study. The first area is where the TA is certified ODF by certifying authority and the second area 

is where the TA has not been certified ODF by the certifying authority. 

 

We then randomly sampled representative villages in each of the TAs, using simple random 

technique. All villages in the study area were listed down (both ODF and OD villages). Names 

of all villages were written down on small pieces of paper. These were folded and put in a box 

so each village would be randomly handpicked. In each village sampled, at least 1functional 

community borehole was randomly sampled for the study. In total we sampled 27 boreholes in 

TA Jenala (ODF) and 27 in TA Nkhulambe (OD) giving a sample size of 54 boreholes.   

 

To achieve objectives 1 and 2, the enumerators; who were trained HSAs, conducted sanitary 

surveys of boreholes using a standardized data collection tool (Appendix 2).  The data collection 

tool had been translated to Chichewa to ease communication between enumerators and 

participants (Appendix 3). Data that was collected include the cleanliness of water points and 

proximity of sources of faecal contaminants to the water source. In order to determine the 

cleanliness of the water point (objective 1), we considered the following variables: availability 

of cleaning roster; availability of the borehole fence; absence of debris, grass or shrubs around 
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the borehole; and absence of drainage system and cracks of the apron. A criterion was 

developed to determine the overall cleanliness of the water point. Any borehole having at least 

3 to 4 parameters was considered to be clean. Any borehole with only 2 parameters was 

considered to be moderately clean and any borehole having only one parameter was considered 

to be not clean. 

 

Similarly, in order to determine the risk to contamination of the boreholes (objective 2), we 

considered the following variables: rubbish dumps; animal cage; grave yard; soak away pit; pit 

latrines; and stagnant water. To minimize water contamination, according to WHO and other  

guidelines, these parameters should be located at least 30m away from the borehole[37,51]. 

However, in some instances, the 30m radius is not always recommended due to other factors 

such as soil type and ground water movements. This study, however used the 30m radius as an 

average distance from the borehole to any hazard around the borehole. A criterion was 

developed to determine the overall risk to contamination in the two study areas. Boreholes 

having at least 5 to 6 parameters located within 30m radius were considered to be high risk. 

Borehole having 3 to 4 parameters located within 30m radius were considered to have moderate 

risk and any borehole having at least 1 to 2 parameters located within 30m radius was 

considered to be low risk to contamination. 

 

To achieve objective 3, the same enumerators used the structured questionnaire to collect data on 

the functionality of WPCs and ODF status of the village (Appendix 2). The data collection tool 

had been translated to Chichewa to ease communication between enumerators and participants 

(Appendix 3). The enumerators collected data on ODF status of the village and functionality of 

WPCs. To determine these factors, we interviewed executive members of WPCs (chairperson, 

vice chairperson, secretary & treasurer) of each borehole sampled for the study as proxies for all 
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committee members. These people were interviewed together in order to get accurate data since 

most of the questions require verification with existing records. To determine the functionality 

of WPC (objective 3), the following variables were considered: number of WPC members; 

female representation in the committee; frequency of meetings; and availability of WPC 

meeting minutes. In this study, we considered the overall functionality of WPC as those 

boreholes with WPCs that meet regularly (monthly) and keep minutes. 

 

To achieve objective 4, laboratory personnel form central water laboratory collected and tested 

water samples for microbial contamination. We used membrane filtration technique to capture 

microorganisms from the water according to standard method for the examination of water and 

waste water, 21st edition (1996; Chapter 10) [51]. The technique involves pressure filtration of a 

100mL water sample through a pore size membrane filter paper. Only water could pass through 

the 0.45µm membrane filter papers and the microorganisms were retained. We used WHO 

guidelines of 0 coliform colony counts per 100ml of water sample for constituents of health 

significance. Any borehole with at least 1colony count of coliform was considered 

contaminated. 

 

Data collected from the two study areas was then compared to see if there were any significant 

statistical differences in terms of cleanliness of water points, risk to bacteriological contamination, 

functionality of water point committees and faecal coliform contamination. 

 

4.2 Study Place 

Phalombe is one of the twelve districts in the southern region of Malawi, situated 84 kilometers 

from the commercial city of Blantyre. Phalombe boarders Zomba district to the North and 

North West, Mulanje to the South West and the country of Mozambique to the eastern side. 



20 | P a g e  
 

Phalombe was declared a district on 6 November 1996. Before that it was part of Mulanje 

district  

 

The district has 10 TAs and 84 VDCs. Of the 10 TAs, 4 have been certified ODF by the certifying 

authority, who is the Minister of Health. These TAs are Kaduya, Chiwalo, Jenala and Nazombe 

in that order. The remaining six TAs (Nkhulambe, Mkhumba, Nyezelera, Namasoko, Phweremwe 

and kaledzera) are not yet certified ODF. 

 

This study therefore purposefully sampled 2 TAs; Jenala and Nkhulambe. TA Jenala was certified 

ODF by the certified authority while TA Nkhulambe has not yet been certified ODF. 

 

In each sampled Traditional Authority (TA), a randomly sample of villages was selected; 27 

villages in each TA (Appendix 4). In each village, data was collected from at least one randomly 

sampled functional community borehole. 

 

4.3 Study Population 

The study randomly sampled villages in each of the two Traditional Authorities; TA Jenala and 

TA Nkhulambe. These 2 TAs were purposefully sampled. Among the criteria used for sampling, 

we considered the TA that has been declared and certified ODF by the national ODF task force 

(NOTF) and the certifying authority respectively. The sampled TAs were not adjacent to each 

other, rather they were located further to each other. This controlled the diffusion of information 

from ODF to OD areas.  

 

In each of the sampled village, we then randomly selected one functional community borehole 

for the study. All the non-functional boreholes were excluded from the study. A non-functional 
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borehole was any borehole that was not being used by the community at the time of conducting 

the study due to several factors such as broken down and having salty water. A total of 54 

boreholes were sampled for this study. 

 

The other study participants were the active members of water point committees (WPCs) of 

each borehole sampled for the study. Executive members of WPC (Chair, Vice chair, secretary 

and treasurer) were interviewed together to get details of the boreholes. Since this study 

sampled 54 boreholes, the number of WPC members that were interviewed was 216 (4 

members per WPC). 

 

4.4 Study Period 

The study was approved by COMREC on 13th February 2020 (Appendix 5). However, data 

collection was affected by Covid-19 pandemic since there was restriction by Government of 

Malawi on the implementation of non-essential functions. Data collection was done in August 

2020. Hence the whole period was from November 2019 to December 2020. 

 

4.5 Sample Size 

The sample size for the villages was calculated basing on differences in proportions between two 

populations. According to National sanitation and Hygiene Strategy for Malawi (2018-2024), 

ODF criteria for any area is at least 95% [17]. Hence the expected proportion in intervention 

group, which is ODF area, was 95%. (p2). 

 

According to Malawi Demographic and Health survey (2015-16), un shared latrine coverage in 

rural Malawi setting is estimated at 65% [52]. This is the expected latrine coverage in OD 

communities in Malawi, which is our expected proportion in control group (p1). 
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The power of the study (1-β) was set at 80% with 5% as the level of significance (α=0.05). Using 

the appropriate formula, the sample size of the study was estimated to be 48 villages (24 in ODF 

TA and 24 in OD TA). After adjusting for 10% non-response rate, the sample size was increased 

to 54 villages (27 in ODF and 27 in OD villages). (Appendix 6). 

 

Multi stage cluster random sampling method was used. In level 1 we purposefully sampled 2 

TAs; Jenala and Nkhulambe. TA Jenala was certified ODF by the certifying authority while TA 

Nkhulambe has not yet been certified ODF. 

 

In level 2, we then randomly sampled representative villages in each of the TAs, using simple 

random technique. A total of 54 villages were selected from both ODF and OD Traditional 

Authorities. 

 

In level 3, in each village sampled, at least 1functional community borehole was randomly 

sampled for the study. A total of 54 functional community boreholes were selected for the study. 

 

At each sampled borehole, 4 members of water point committees were interviewed together using 

a standardized data collection tool in order to get some information which would not be collected 

through observation. (Appendix 2).  

 

4.5.1 Inclusion Criteria 

Only TAs that had been declared and certified ODF by NOTF and certifying authority respectively 

were included in the study. In additional, all TAs which were not certified open defecation free 

were also included in the study. Finally, only functional community boreholes were included in 

the study. 
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4.5.2 Exclusion Criteria 

All non-functional boreholes, boreholes for institutions, market centers and private boreholes were 

excluded from the study.  

 

4.6 Data Collection 

Several methods were used to collect data from study participants. These methods include 

observation and assessment of boreholes and interviewing the WPCs using the standardized tool 

(appendix 2) and water quality testing of boreholes using membrane filtration technique to test for 

faecal coliform contamination. 

 

Data was collected by seven (7) research assistants. We used four (4) research assistants to 

conduct assessment and observation of boreholes and interviewing the WPC and three (3) 

research assistants to collect and test water samples for microbial contamination. 

 

Prior to data collection, all the enumerators were trained on the data collection protocol. Pre 

testing of the questionnaire was conducted at two (2) boreholes within the district. The aim of 

the pretest was to identify any areas in the questionnaire that required revision and to assess 

suitability of the tool to collect the required data and to determine time to be spent per borehole 

for ethical reasons. After the pretest, the questionnaire was revised appropriately and then data 

collection for the main study commenced.  

 

For the water quality testing, water samples were drawn from the sampled boreholes to prepare 

microbial culture. We used membrane filtration technique to capture microorganisms from the 

water according to standard method for the examination of water and waste water, 21st edition 

(1996; Chapter 10) [51]. This technique involves pressure filtration of a 100mL water sample 
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through a pore sized membrane filter paper. Only water can pass through the 0.45µm membrane 

filter papers and microorganisms are retained. 

 

Selective media for enumeration of faecal coliforms in water was prepared using manufacturers 

protocol. Sterilization was done in an autoclave set at 121℃ for 15 minutes. This was followed 

by sterility test which a proportionate amount of the media was incubated for 18 hours to observe 

any contamination with media preparation. Only media that passed sterility test was advanced to 

be used. 

 

In an aseptic environment, water samples were pressurized through membrane filter papers and 

then plated on 47mm petri dishes with pads presoaked in membrane lauryl sulphate broth. This 

was followed by incubation at 44℃ for 18 hours.  

 

Results from the incubation were recorded as number of faecal coliform (FC) per 100mL sample. 

To ensure validity of the test results and also to enhance quality of results, we also conducted 

blank test to test if plates, media and absorbed pads were fine; duplicate test to see if there was 

any human error at the time of culturing; and sterile test to test if the media was good.  

 

Data collected by enumerators was sent to the Principal Investigator for verification, cleaning and 

analysis using SPSS version 20. 

 

4.7 Data Cleaning 

Prior to data analysis, the data was cleaned. 100% of the questionnaires used were available for 

analysis. However, some variables on background information especially date the village was 

declared ODF were blank. To address this anomaly, we used official information from Phalombe 
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health office to ascertain the date for ODF certification. 

 

The missing variables were within the adjusted 10% non-response rate. Hence, the validity of the 

results could not be compromised. 

 

4.8 Data Management and Analysis 

All filled questionnaires were handed over to the principal investigator on daily basis by 

enumerators. The investigator would then review all the questionnaires completed by the 

enumerators for completeness and accuracy to ensure data quality. This practice also enhanced 

confidentiality, safe keeping and avoid missing data. The investigator then safely kept these forms 

in lockable drawers to avoid missing data and enhance confidentiality. 

 

Laboratory personnel from central water laboratory collected the water samples for faecal 

coliform testing. The analysis of the water for faecal contamination was done using Del Agua kit. 

The investigator then collected the results from the laboratory. To enhance quality water test 

results, the laboratory personnel were blinded by not knowing the study objectives and the ODF 

status of TAs where the samples were collected.  

 

Analysis was done using SPSS version 20. Double data entry was done by data entry clerks to 

improve quality. Fisher’s exact test was used compare status of sanitation and hygiene of 

boreholes in ODF and OD communities. This was so because our data was categorical and we 

were comparing distribution of the variable in 2 different independent populations.  

 

All relationship with p<0.05 was taken to be significant. The difference between proportions 

was tested at 95% Confidence Interval (CI). 
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4.9 Results Presentation 

The results of this study have been presented in forms of tables. The results of each specific 

objective have been presented separately.  

 

4.10 Dissemination of the Results 

This report has been reviewed by the Community Health Department of the College of 

Medicine in partial fulfilment for the award of the degree of Master in Epidemiology. Bound 

copies of the report have been made available to the Library. Other copies of the final report 

have been shared with, The College of Medicine Research and Ethics Committee (COMREC), 

The Health Sciences Research Committee (through the COMREC Secretariat) and The University 

Research and Publication Committee (URPC) (through the COMREC Secretariat). 

Apart from these, the results for each borehole visited had already been disseminated to respective 

communities through chiefs and WPCs. HSAs for these communities were entrusted with the 

responsibility of disseminating these results at that level. 

 

These results will also be periodically disseminated at council level through district coordination 

team (DCT) meetings. The council will be tasked to address some of the issues to be uncovered 

during the study.  

 

The final report will also be shared with key WASH partners both at district and national levels. 

These partners include Ministry of Health, Ministry of Irrigation and Water Development, 

UNICEF, etc. The results will be shared via emails through the National ODF task force (NOTF). 

Given a chance, the investigator will also disseminate these results during scheduled WASH 

conferences. These results will also be published in one of the academic journals.  
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4.11 Ethical Considerations 

Prior to data collection permission for data collection was sought from Director of Health and 

Social Services (DHSS) for Phalombe (Appendix 7). The study proposal together with the 

written permission from the DHSS was submitted to College of Medicine Research and Ethics 

Committee (COMREC) for ethical review and approval which was done on 13th February, 2020 

(Appendix 5).  

 

At each water point, the enumerators sought written voluntary consent from participants, who are 

WPCs, before commencing data collection (Appendix 8). This consent form was also translated 

in chichewa for easy communication between enumerators and participants (Appendix 9). If the 

participants gave voluntary consent, data collection exercise would proceed. If no consent was 

given, the enumerator would not proceed with the exercise. 

 

To enhance autonomy, prior to data collection exercise, verbal informed consent was obtained 

from the village headmen where the sampled water points were located. 

 

During data collection, enumerators would give on site recommendations to WPCs to safeguard 

health and safety of borehole users. For instance, if a borehole was considered to be of high risk 

to bacteriological contamination, the enumerator would give advice to WPC on how to reduce 

that risk. Similarly, if the borehole was found to be contaminated with pathogens after laboratory 

analysis, the enumerator would go back and advise the community on how to make water safe.  

 

In addition, the PI had engaged with relevant WASH stakeholders in the district to provide 

necessary interventions where the water is found to be contaminated. Such interventions included 

provision of water guard/chlorine to surrounding households for pot to pot chlorination. All these 
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interventions were undertaken to minimize the psychological harm to study participants as well 

as borehole users. 

 

4.12 Possible Constraints 

One of the challenges that have affected this study is Covid-19 pandemic. The study has delayed 

to complete because of the restrictions by Government of Malawi on the implementation of non-

essential functions due to this pandemic. Hence, data collection exercise was delayed for several 

months because of this reason. 

 

Secondly, the water point committees of some boreholes were inactive hence were more likely 

not giving out valid information. Also, we had some new water point committees which might 

not have had sufficient ODF information for respective villages. To address these, the 

enumerators were well trained to probe much and possibly to verify the information with the 

HSA of the area, though this might have introduced information bias.  

 

There was also a possibility of people from OD villages learning other sanitation and hygiene 

practices from ODF villages through visitations and IEC (Information, Education 

Communication) by the HSAs or other media like the radio. To control for this, the two TAs 

purposefully chosen for this study were about 40 km far apart from each other. The two TAs 

were also separated by three TAs in between them (Nyezelera, Kaduya and Nazombe). 

 

 

 

 

 



29 | P a g e  
 

CHAPTER 5: FINDINGS 

 

5.1 Introduction 

This chapter highlights the key findings of the study. The results of each objective have been 

presented separately. We used Fisher’s exact test to determine the difference of sanitation, 

hygiene and water quality of boreholes between ODF and OD areas. 

 

5.2 Population Demographics 

We collected and analysed population demographics for the two study areas: TA Jenala and 

TA Nkhulambe as summarized in Table 1. All the villages in TA Jenala (n=27) were ODF and 

no village was ODF in TA Nkhulambe (n=27) at the time of conducting this study. In both 

TAs, at each borehole, a water point committee (WPC) was available. However, in TA Jenala 

66.7% of the WPC had been trained on community-based management (CBM) of boreholes as 

compared to only 33.3% in TA Nkhulambe (p=0.778). The difference observed was not 

statistically significant. Most of the CBM training in both TAs had been conducted over 5 years 

ago; 55.6% for TA Jenala and 51.9% for TA Nkhulambe (p=0.06). 
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Table 1: Analysis of Population Demographics, Phalombe, 2020 

Variable                           

ODF 

                                     

OD 

  Number % Number % 

Declared ODF within 5 years Yes 27 100 0 0 

 No 0 0 0 0 

Functionality status of the 

borehole 

Functional 27 100 27 100 

WPC available Yes 27 100 27 100 

WPC trained in CBM Yes 18 66.7 18 66.7 

 No 9 33.3 9 33.3 

CBM training less than 5 years 

ago 

Yes 12 44.4 13 48.1 

 No 15 55.6 14 51.9 

 

5.3 Proportion of Boreholes with Clean Surrounding in ODF and OD Communities 

The results of the study show a slight difference in the distribution of the variables related to 

clean surrounding of the boreholes (availability of cleaning roster; availability of the borehole 

fence; absence of debris, grass or shrubs around the borehole; and absence of drainage system 

and cracks of the apron) in the two TAs as summarized in Table 2. In TA Jenala, only 7.4% of 

boreholes had cleaning roster. This was slightly higher as compared to TA Nkhulambe (3.7%). 

However, the observed difference was not statistically significant (p value=0.693). Similarly, 

37% of boreholes in TA Jenala had debris, grass and shrubs around as compared to 73.1% in 

TA Nkhulambe (p value=0.561). Only 22.2% of boreholes in TA Nkhulambe were fenced as 

compared to 59.3% in TA Jenala (p value=0.759). Finally, only 7.4% of boreholes in TA Jenala 

had no drainage and apron cracks as compared to 50% for TA Nkhulambe (p value=0.260). 

 

However, after we did categorization using a criterion developed and discussed under 

“methodology section” it was found that 59.3% of boreholes in TA Jenala were categorized to 

be clean as compared to 48.2% in TA Nkhulambe. However, the observed difference was not 

statistically significant (p=0.116). As it can be seen from the results, there is a slight difference 
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in the proportion of boreholes with clean surrounding between these two TAs. Most of the 

boreholes in TA Jenala, being an ODF area, have clean surrounding as compared to TA 

Nkhulambe. However, the observed difference is not statistically significant. Thus, it can be 

concluded that we do not have sufficient evidence to attribute this observed difference to the 

ODF status of the TA. 

 

Table 2: Analysis of Proportion of Boreholes with Clean Surrounding in ODF and OD 

Communities, Phalombe 2020 

Variable                           

ODF 

                                     

OD 

Fisher’s exact test 

(P Value) 

  Number % Number %  

Availability of 

borehole cleaning 

roaster 

No 25 92.6 26 96.3 .156 (.693) 

 Yes 2 7.4 1 3.7  

No drainage, apron 

cracks 

No 2 7.4 13 50 1.271 (.260) 

 Yes 25 92.6 13 50  

Availability of water 

point fence 

No 11 40.7 21 77.6 .759 (.384) 

 Yes 16 59.3 6 22.2  

Presence of debris, 

grass shrubs 

No 17 63.0 7 26.9 .337 (.561) 

 Yes 10 37.0 19 73.1  

Overall cleanliness of 

borehole 

Clean 16 59.3 13 48.2 1.328 (.116) 

 Moderately 

clean 

4 14.8 5 18.5  

 Not Clean 7 25.9 9 33.3  
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5.4 Proportion of Boreholes with High Risk to Bacteriological Contamination in 

ODF and OD Communities 

The results of the study show a slight difference in the distribution of the variables related to 

risk to contamination of the boreholes (rubbish dumps; animal cage; grave yard; soak away pit; 

pit latrines and stagnant water) in the two TAs as summarized in Table 3. We, however used 

the 30m radius as an average distance from the borehole to any hazard around the borehole as 

discussed in the “methodology section”. 

  

As shown on Table 3 Only 7.4% of boreholes in TA Jenala had rubbish dumps within 30m 

radius as compared to 18.5% in TA Nkhulambe (p value=0.693). 37.0% of boreholes in TA 

Jenala had soak away pits within 10m radius as compared to 66.7% in TA Nkhulambe (p 

value=0.58). Only 14.8% of boreholes in TA Jenala had pit latrines located within 30m radius 

as compared to 37.0% in TA Nkhulambe (p=0.561). Finally, 40.7% of boreholes in TA Jenala 

had stagnant water located within 30m radius as compared to 51.9% in TA Nkhulambe (p-

value=0.118). The more the borehole is close to these hazards the high the risk of 

bacteriological contamination and vice versa.  From the results above, most of these hazards in 

TA Nkhulambe were located within 30m of the boreholes as compared to TA Jenala and this 

has an effect on water contamination and diarrhea diseases. According to Phalombe DHIS data, 

under five diarrhea incidence rates is higher in TA Nkhulambe (122 cases per 1000 population) 

as compared to TA Jenala (51 cases per 1000 population). One of the factors that can contribute 

to this high diarrhea incidence among under five children can be consumption of contaminated 

water. 

 

However, after we did categorization using a criterion developed and discussed under 

“methodology section” it was found that 18.5% of boreholes in TA Jenala were categorized to 
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be of high risk as compared to 33.3% in TA Nkhulambe. However, the observed difference 

was not statistically significant (p=0.136). As can be deduced from these results, boreholes in 

TA Jenala had reduced risk to bacteriological contamination as compared to boreholes in TA 

Nkhulambe. However, the observed difference in risk to contamination between the two study 

areas is not statistically significant (p value>0.05). Thus, it can be concluded that we do not 

have sufficient evidence to attribute this observed difference to the ODF status of the 

Traditional Authority. 

 

Table 3: Analysis of Proportion of Boreholes with High Risk to Bacteriological 

Contamination in ODF and OD communities, Phalombe 2020 

Variable                           

ODF 

                                     

OD 

Fisher’s exact test 

(P Value) 

  Number % Number %  

Rubbish dumps 30m 

away 

No 2 7.4 5 18.5 .156 (.693) 

 Yes 25 92.6 22 81.5  

Animal cage 30m away No 2 7.4 3 11.1 .156 (.693) 

 Yes 25 92.6 24 88.9  

Grave yard 30m away No 2 7.4 1 3.7 .156 (.693) 

 Yes 25 92.6 26 96.3  

Soak away pit 10m 

away 

No 10 37.0 18 66.7 3.591 (.058) 

 Yes 17 63.0 9 33.3  

Toilet 30m away No 4 14.8 10 37.0 .388 (.561) 

 Yes 23 85.2 17 63.0  

Stagnant water 30m 

away 

No 11 40.7 14 51.9 2.440 (.118) 

 Yes 16 59.3 13 48.1  

Overall risk to 

contamination 

High 5 18.5 9 33.3 .356 (.136) 

 Moderate 8 29.6 7 25.9  

 

 

Low 14 51.9 11 40.8  
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5.5 Proportion of Boreholes with Functional Water Point Committees in ODF and 

OD Communities 

The following variables were considered to determine if the water point committee (WPC) is 

functional or not: number of WPC members; female representation in the committee; frequency 

of WPC meetings; and availability of WPC meeting minutes. 

 

The results show that only 11.1% of WPCs in TA Jenala had less than recommended 10 

members as compared to 25.9% in TA Nkhulambe (p value=0.888). 16.0% of WPCs in TA 

Jenala had few female representations as compared to 37% in TA Nkhulambe (p value=0.524). 

Only 18.5% of WPCs in TA Nkhulambe hold monthly meeting as compared to 33.3% in TA 

Jenala (p value=0.260). However, evidence of the monthly meeting was only found on the few 

WPCs in TA Jenala (18.5%); no evidence was found in TA Nkhulambe. 

 

As already discussed under “methodology section”, we considered the overall functionality of 

WPC as those boreholes with WPCs that meet regularly (monthly) and keep minutes. 18.5% 

of boreholes in TA Jenala were found to be functional as compared to 0% in TA Nkhulambe. 

The difference observed was not statistically significant (p=0.382). 

 

5.6 Proportion of Boreholes Contaminated with Faecal Coliform in ODF and OD 

Communities 

Analysis of water samples from all the boreholes in study areas showed some differences in 

the faecal coliform contamination of the water. As already discussed under “methodology 

section”, we had used WHO guidelines of 0 coliform colony count per 100ml of water sample 

for constituents of health significance. Any borehole with at least 1 count of coliform was 

considered contaminated. 
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As shown on Table 5, the results show that only 14.8% of boreholes in TA Nkhulambe had a 

coliform colony count of at least 1 as compared to 37% in TA Jenala. The observed difference 

was not statistically significant (p=0.097). This is surprising because previous analysis has 

shown that in TA Jenala most boreholes had clean surrounding, had lower risk to 

bacteriological contamination and had functional and active WPCs.  

 

Table 4: Analysis of Proportion of Boreholes Contaminated with Faecal Coliform in ODF 

and OD Communities, Phalombe 2020  

Variable                           

ODF 

                                     

OD 

Fisher’s exact test (p 

value) 

  Number % Number % 0.567 (0.078) 

Coliform 

analysis results 

At least 1 count 10 37 4 14.8 

0 count 17 63 23 85.2 
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CHAPTER 6: DISCUSSION OF RESULTS 

 

6.1 Introduction 

This chapter discusses the implication of the study findings. It should be noted that the 

interpretation of the study findings may be affected by a number of limitations encountered. 

Firstly; some data for few villages, especially the back ground information, were missing at 

some boreholes. The researcher had to use secondary data from HSAs of the village. This could 

introduce information bias which could have an effect on the interpretation of the results. 

Secondly, some villages that were initially sampled for the study were replaced because of non-

availability of the functional community borehole to be studied. Lastly, there might be some 

errors in data entry that were not identified and addressed. All these factors could affect 

interpretation of the findings.      

 

6.2 Borehole Clean Surrounding and Its Proximity to Sources of Bacteriological 

Contamination 

The results have shown that cleanliness of boreholes was higher in TA Jenala (59.3%) as 

compared to TA Nkhulambe (48.2%). The risk to bacteriological contamination was lower in 

TA Jenala (18.5%) as compared to TA Nkhulambe (33.3%). However, the observed difference 

is not statistically significant. Thus, these results show that the cleanliness of boreholes and the 

risk to bacteriological contamination in ODF and OD areas are the same. Some studies 

conducted in areas that have implemented CLTS approach have established positive effect of 

this approach on other sanitation and hygiene areas and practices. This study also anticipated 

to establish similar results. The results of this study are not consistent with the findings of some 

other studies that showed the potential of CLTS to have a positive effect on other sanitation 

and hygiene areas. For instance, Harter (2020), found an increase in latrine construction in 
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ODF areas in Ghana as compared to OD areas [8]. Her findings were consistent with other 

findings by Crocker (2019) and Harvey (2011) [7,19].  Other studies have also linked CLTS to 

reduction of diarrhea prevalence among under five children as established by Ayalew (2018), 

Chakma (2008) and Soboksa (2019) [4,31,53]. Similarly Capps (2017) found out that people 

who lived in ODF areas were less likely to suffer from Ebola Virus disease in Liberia due to 

sanitation and hygiene behaviour [24]. 

 

We expected to have significant results of CLTS approach on these two indicators during this 

research. The study has established that cleanliness and risk to contamination is the same in 

ODF and OD areas. The non-significant results may be due to several factors. One of the factors 

should be low priority given to environmental cleanliness during CLTS implementation in [17]. 

As stated by Kafle (2018) in one of his studies, practices of waste management in ODF areas 

are poor indicating that these aspects of environmental cleanliness may have received low 

priority during implementation since they do not fall in core or standard criteria of ODF status 

[11]. A study conducted in Nepal also established that even in ODF areas, the behaviour of 

proper disposal of solid and liquid wastes is low [11]. However, it should be noted that 

cleanliness of water points both in ODF and OD areas is an important factor as it contributes 

to the reduction of ground water contamination with Pathogens [16,33]. Since environmental 

cleanliness was likely given little priority during CLTS implementation in Malawi as well as 

Phalombe district, community members might not focus much on this area after ODF 

certification. Hence people in ODF areas are reluctant to improve the environmental sanitation 

just like people living in OD areas. That is why the observed difference in terms of cleanliness 

of borehole surrounding was not significant. 

 

Another factor that makes the observed difference not to be significant in the ODF and OD 
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areas is the issue of non-functionality of WPCs. Functionality of WPC is dependent on several 

factors including training, composition and inclusiveness. From the results, equal proportion 

of WPCs in each TA were trained in CBM (66.7%). Female representation in the water point 

committees was high in TA Jenala as compared to TA Nkhulambe. Much as few boreholes in 

ODF TA have functional WPCs, their functionality is not satisfactory. According to 

Dungamaro (2003), community participation is critical in the management of water point to 

ensure sustainability [20]. Functional WPCs are critical to ensure that the community is well 

engaged to fully participate in the management of the water point. Lack of community 

engagement and participation in the management of boreholes can result in poor sanitation and 

hygiene of the water point. Because the WPCs in both areas were inactive, they could not 

mobilize and engage communities to improve sanitation and hygiene around the boreholes.  

 

Proximity of the boreholes to possible sources of pollutants such as toilets, has an effect on 

water quality. On-site sanitation facilities of water point are critical for water quality. If some 

sanitation facilities such as toilets are located near the water point, the likelihood of water 

contamination is high. The study conducted by Back (2018) in Malawi recommended latrine-

borehole separation distance of 29-58m. This distance does not constitute significant risk for 

ground water contamination [37]. In this study, we used an average distance of 30m radius 

from the borehole to any hazard. Most of the households in the study area use pit latrines as 

the primary mode of sanitation thereby increasing the likelihood of water contamination 

through seepage. This is also raising heightened concerns about the effect of latrines on ground 

water quality especially when the borehole is located near the water source. Much as provision 

of toilets to every household is necessary to control water and attain total sanitation, care should 

also be taken on how these pit latrines are located [15,25,38] . We expected communities in 

ODF TA to locate their boreholes further away from possible sources of contamination such 
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as rubbish pits, animal cage, grave yard, stagnant water and pit latrines. This was not the case. 

This is more likely because people in both ODF and OD communities could not link the 

association between the presence of these hazards and water contamination. The few boreholes 

that had clean surrounding can be due to the effect of CBM training of water point committees 

that were conducted in both areas or other factors rather than ODF status. 

 

The issue of environmental sanitation is not adequately addressed by CLTS process in Malawi. 

During CLTS process in Malawi, ODF means when no faeces are openly exposed to the air. It 

is a central term for community-led total sanitation (CLTS) programs and primarily means the 

eradication of open defecation in the entire community. It talks less about environmental 

sanitation [17]. This calls for the inclusion of other additional criteria for ODF status if the goal 

to attain total sanitation is to be achieved. However, with these findings, it is apparent that 

communities in ODF areas do not put much focus on improvement of borehole sanitation since 

their behaviour was not triggered in this aspect. Their focus is always on building and using 

latrines to eliminate open defecation, putting aside other components of sanitation such as 

borehole sanitation 

 

The other issue to consider is the post-ODF activities and ODF sustainability. Odagiri (2017) 

established in Indonesia  that slippage rate is high in ODF areas after certification [32]. After 

ODF certification, communities tend to relax to sustain the status quo. In the communities, 

CLTS is championed by the natural leaders. Natural leaders are community volunteers who 

emerge during CLTS facilitation [3]. Inclusion of WPC members in the committee of natural 

leaders is essential to ensure sustainability and management of water point even after ODF 

certification. Due to lack of this integration, most people in the community think that their role 

end at ODF certification. This also calls for the strengthening of post ODF activities, touching 
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in all other areas of sanitation, to sustain its total achievements. Although CLTS already targets 

most of the relevant factors such as use of pit latrines and hand washing with soap, but can still 

be improved by including some activities that would focus on other factors not yet sufficiently 

addressed. This reasoning has been echoed by Mosler (2018) in one of his studies in 

Mozambique [54]. One of the factors to be focused on for improvement is prioritization of 

environmental sanitation improvement during CLTS facilitation. 

 

The other factor that could have possibly contributed to the observed non-significant results is 

the quality of CLTS facilitation and ODF verification. During the systematic review conducted 

by Venkataramanan (2017), ODF attainment was overstated by several studies. What most of 

the studies reported was not rather ODF but just decrease in open defecation [31]. This raises 

the question if at all the study area where this study was conducted was really ODF at the time 

of the study. If this area was not really ODF at the time of conducting this study, these results 

were expected. However, analysis of data at the office of Phalombe DHO shows that this area 

was certified ODF. This study did not attempt to collect the information on the ODF status of 

the areas at the time of the study. We used past records by office of Phalombe DHO to 

determine the ODF status of the TA. Independent verification by the researchers on the ODF 

status was not done. If ODF process was not properly executed in TA Jenala, it was obvious 

that we could get any difference in terms of cleanliness of the boreholes and risk to 

bacteriological contamination. 

 

6.3 Functionality of Water Point Committees (WPC) 

Having a functional water point committee is a recipe for borehole management and good water 

quality. Overall, the study has established that functionality status of WPCs in these two study 

areas is the same. ODF status had no effect on functionality status of WPC. Other studies and 
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literature have reiterated the importance of  WPCs for borehole operation, maintenance and 

cleanliness [18,44]. A study conducted in South Africa by Ogony (2018) also recognizes WPCs 

as change agents who would be responsible to educate borehole users on strategies to minimize 

ground water contamination [42]. Hence WPCs are really essential if borehole maintenance 

and sustainability are to be maintained.  

 

The results show that the WPC in both study areas were not functional at the time of the study 

against the requirement. Functionality of WPC was slightly high in ODF TA (18.5%) as 

compared to OD TA (0%).  Most (66.7%) of these WPCs in both study areas were trained in 

community-based management (CBM) of water points. Hence, we expected them to be 

functional in both OD and ODF areas. In ODF areas, since sanitation and hygiene behaviour 

of people have changed, we anticipated the committees to be more active. However, this was 

not the case. Hence, the involvement of WPC during CLTS approach as natural leaders is thus 

questioned. Much as CLTS approach focus on the entire community, deliberate inclusion of 

WPC members as natural leaders (CLTS volunteers) is critical for us to achieve total sanitation.  

Although the difference in the functionality of WPCs in the two TAs is not statistically 

significant, it had some effect on hygiene of boreholes. The other results (section 6.2) have 

shown that in ODF TA, the boreholes have clean surrounding and have low risk to 

bacteriological contamination as compared to OD TA. This slight difference can also be 

attributed to activeness of WPC in the two study areas. The more the committee is active, the 

more likely it is to take action to reduce risks to contamination. The functionality status of 

WPC had no bearing on water contamination levels. Boreholes in ODF areas, where the 

committees are more active, were more faecally contaminated than boreholes in OD area 

(where the WPCs are not active) (section 6.4). 
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Community management of boreholes is a cheaper option and is well suited for in order to have 

a chance of reaching long-term sustainability [41]. For the community to manage well the water 

point, training and women participation is essential [45]. If the WPC is active, it can undertake 

some water point activities; such as cleaning and sanitary surveys, that minimize water 

pollution. Thus the functionality of WPCs is directly associated with factors related to good 

governance and management of water points to ensure good water quality [20]. The study has 

established that women representation in WPC in both study areas was there. This is good for 

sustainability and management of WPCs since women participate more in community activities 

as compared to men.  

 

Most people in the community regard water from boreholes to be safe. This reasoning was 

collaborated by Parker (2010) in one of his studies [25]. With this general reasoning by 

community, no efforts by WPC (especially when it is inactive) and the entire community can 

be undertaken to improve the general surrounding of the borehole since they maybe un aware 

on the link between poor sanitation and hygiene around the water point and ground water 

quality. However, their activeness is critical to ensure good governance and management of 

the boreholes. We expect CLTS, being a behaviour change approach, to motivate the WPC and 

entire community to improve the sanitation and hygiene of the boreholes. This calls for the 

detailed training of the WPCs and entire community on the factors related to borehole water 

contamination and how to conduct sanitary inspections of the boreholes.  

 

6.4 Faecal Contamination of Water Points 

Water quality results showed that most boreholes in OD areas were not faecally contaminated 

(14.8%) as opposed to the boreholes in the ODF areas (37%). This is surprising since 

environmental sanitation and hygiene standards were high in ODF areas. We used the model 
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of sanitary surveys to establish cleanliness, sanitation and hygiene of water points as described 

in section 4.1 above. This raises a question as to whether sanitary inspection scores are a good 

pointer for faecal contamination. Misati (2017) in his study argued that sanitary inspection 

scores of boreholes is not statistically associated with total coliform contamination [40].  These 

results were also echoed by Ercumen (2017) in Bangladesh who argued that sanitary scores 

were not associated with E. coli presence or concentration[39]. Rajgire (2013)concluded that 

ground water contamination is mainly due to open defecation practices [15]. This means that 

the determinants of ground water contamination by E. coli include open defecation, borehole 

cleanliness, sanitation and hygiene.  

 

Thus, the observed contamination of the water in both study areas cannot be entirely attributed 

to characteristics of the borehole environment. Rather, it can also be due to open defecation 

practices in both study areas. In ODF area we do not expect to observe open defecation. 

However, sometimes it is possible as confirmed by another study by Chakma (2012) who 

bemoaned the tendency of people even in ODF areas to continue practicing OD practices 

despite improvement in latrine coverage [30]. Thus, open defecation practices might have also 

contributed to the high levels of water contamination in both OD and ODF areas. 

 

This study has also found that proportion of boreholes near pit latrines was slightly low in ODF 

as compared to OD areas though not statistically significant. We expect to have less boreholes 

in ODF area contaminated with faecal coliform as compared to OD area. However, according 

to this study, the results shows high bacteriological contamination of boreholes in ODF area 

(37%) as compared to OD area (14.8%).  Several factors can attribute to the observed 

contamination. These factors include soil texture, soil permeability, depth to water table and 

geological conditions. All these factors affect underground water movement and 
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contamination. Water contamination is high in soils which allow quick downward movement 

of water. Similarly, in areas with clay soils, movement of water is slow hence less risk of 

contamination. Areas of high-water table are also prone to ground water contamination [56]. 

Another study also established that local topography of the area can be associated with faecal 

contamination [49]. TA Jenala is a low-lying area with high water table and is close to the Lake 

Chilwa whilst TA Nkhulambe is a hilly area. Therefore, the risk of contamination is likely to 

be high in TA Jenala than TA Nkhulambe. Being a low-lying area, TA Jenala is also prone to 

persistent floods. Floods can cause water contamination especially during rainy season and the 

effects of floods on water quality can even be felt during dry season depending on the 

characteristics of the soil. Thus, the contamination of water with faecal coliform can be due 

combination of several factors. 

 

Whether an area is ODF or not, risk to ground water contamination is always there. A study by 

Howard (2003) in Uganda concluded that on-site sanitation is sometimes less important than 

other sources of faecal matter such as open defecation practices and presence of pit latrines 

near the water point as already discussed. And this was consistent with his study area which 

had low sanitation coverage [33]. Thus, improving local environmental hygiene is more 

important to control contamination than controlling on-site sanitation hence the need for 

community members to actively participate in maintaining high sanitation coverage in the 

areas.  
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CHAPTER 7: CONCLUSION AND RECOMMENDATIONS 

 

7.1 Conclusion 

CLTS approach does not adequately address other areas of sanitation and hygiene. These areas 

include borehole sanitation, hygiene and water quality. This study has found weak evidence to 

support the claim that sanitation and hygiene of boreholes is dependent on ODF status of an 

area.  

 

This study has specifically found that borehole cleanliness, risk to bacteriological water 

contamination, functionality of water point committees and borehole faecal contamination 

were the same in ODF and OD areas. 

 

7.2 Recommendations 

This study, therefore, recommends the following: 

 CLTS approach should incorporate tools that address issues of environmental 

cleanliness including borehole sanitation 

 CLTS process should actively involve water point committee members in order to 

sustain borehole sanitation and hygiene  

 Health workers and other sanitation partners should prioritize sanitary inspection and 

water quality testing even in areas certified ODF 

 CLTS implementers should be undertaking periodic re-assessment of ODF area to 

determine compliance with sanitation and hygiene behaviour in various areas of 

sanitation and hygiene 

 Health workers should continue providing health education messages on sanitation, 

hygiene and water quality even in areas certified ODF 
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APPENDICES           

Appendix 1: Curriculum Vitae 

Curriculum Vitae 

Chimwemwe Dickson Jella 

    Phalombe DHO 

P.O BOX 79 

    PHALOMBE   

    TEL: 01 480 018 

    CELL: 0999 732 216/0888 117 229 

    EMAIL: chimwaje@yahoo.com 

 

PERSONAL BACKGROUND 

DATE OF BIRTH:  25th August, 1984 

SEX:     Male 

MARITAL STATUS: Married 

NATONALITY:   Malawian 

RELIGION:   Christian 

 HOME DISTRICT:  Chiradzulu 

 

 

PROFFESSIONAL EXPERIENCE 

FEBRURY 2017 TO DATE: Chief Preventive Health Officer 

INSTITUTION: Ministry of Health-Phalombe District Health Office 

DUTIES INCLUDE: 
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 Facilitates planning, organizing, managing and evaluating environmental and other 

preventive health services at district level 

 Liaising with Local government authorities and other stakeholders and provide 

guidance on matters relating to water and sanitation, hazardous waste management, 

disease outbreak/epidemic control, food safety, vector and vermin control and 

enforcement of public health regulations. 

 Coordinate and collaborate with relevant institutions and organizations on emergency 

preparedness, response and health and safety.  

 Supervising and conducting performance appraisal for all environmental and other 

preventive Health staff. 

 Supervising environmental and other preventive health projects at district level. 

 Conducting surveys and studies on environmental and other preventive health issues. 

 Conducting health and social impact assessment of various projects and provide 

technical guidance. 

 Liaise with government departments and NGOs working on issues of preventive 

health activities and projects in the district 

 Interprets and enforces environmental and other preventive health policies and 

regulations. 

 Prepares estimates and budget for environmental and other preventive health 

activities. 

 Assess training needs of environmental and other preventive health personnel in the 

district. 

 Organizes meetings and in-service trainings of environmental and other preventive 

health personnel in the district. 

 Acts as HMIS focal person at district level. 
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 Supervises the District Water and Sanitation, Food hygiene, Vector and Disease 

Control, and Health, Safety and Emergencies Officers in his / her district 

 Perform any other duties as deemed reasonable for the post and as assigned from time 

to time. 

 

JULY 2015 TO FEBRUARY 2017:  

 Principal Environmental Health Officer (PEHO) 

 INSTITUTION: Ministry of Health-Lilongwe District Health Office 

 

JANUARY 2008 TO JULY 2015:  

 Environmental Health Officer (EHO) 

 INSTITUTION: Ministry of Health-Mzimba South District Health Office. 

 

EDUCATION BACKGROUND 

2003-2007: Bachelor’s Degree in Environmental Health with merit 

Institution: University of Malawi-The Polytechnic 

 

1999-2002: Malawi School Certificate of Education (MSCE) 

Institution: Dedza Secondary School  

 

PROFESSIONAL TRAININGS 

 Sustainable Community management of Rural Water supply, sanitation and Hygiene  

 Community management of acute malnutrition (CMAM) 

 Integrated Disease Surveillance and Response (IDSR) 

 TOT training in Community Led Total Sanitation (CLTS) 
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 Course on sustainable school sanitation: Investment by small scale entrepreneurs for 

sustainable school sanitation at Mzuzu University 

 Course on Rural sanitation marketing (Part 1) at Mzuzu University 

 Course on Delivering Sanitation Solutions to Rural Marketing at Mzuzu University 

 Induction Course for Environmental Health Officers at Staff Development Institute 

(SDI), Mpemba. 

 EPI disease surveillance and response. 

 Field Epidemiology Training Program (FETP) 

 

PROFESSIONAL AND ACADEMIC AWARDS AND ACHIEVEMENTS 

1. 2009: Awarded as the best Environmental Health Officer for Mzimba DHO (s) 

2. 2006 &2007: One of the recipients of Dr. David Livingstone award by Stathclyde 

University as one of the best environmental Health Student at the Malawi Polytechnic 

3.  2009 to 2015: An active member of Appointment and Disciplinary Committee (ADC) 

at Mzimba DHO (s) 

4. July 2015: Promoted to Principal Environmental Health Officer 

PUBLICATIONS 

Conducted an academic research as a prerequisite for the award of a Bachelor’s degree at the 

Malawi polytechnic entitled: 

“Problems and Challenges faced by Health surveillance Assistants (HSAs) in 

implementation of health services- A case study for Bwaila Hospital and Kawale Health 

centre”. 

 

COMPUTER SKILLS 

1. Microsoft Word 
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2. Microsoft Excel (including Data Analysis using Pivot Tables) 

3. Microsoft Power point 

4. Microsoft One note 

5. Internet 

 

REFEREES 

Ketwin Kondowe 

Director of Health and Social Services 

Phalombe District Council 

P.O Box 79 

Phalombe 

Cell: 0999 71 72 33 

Email: kckondowe14@gmail.com 

 

Mr. Allone Ganizani 

Deputy Director for Environmental Health 

services 

Ministry of Health Headquarters 

Lilongwe 

Cell: 0999-268-537/0888-332-454 

E-mail:ganizaniall@yahoo.com 
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Appendix 2a: Data Collection Tool (English Version) 

 

A comparative study of sanitation, hygiene of water points in open defecation free and 

open defecation communities in Phalombe district 

 

Name of 

Village_____________________GVH_______________TA________________________ 

District________________Name of data collector________________________________ 

Date of data collection___________________ Borehole Code_________________________ 

 

Is the village declared ODF by NOTF                        Yes=1, No=0? 

 

If yes, Date declared ODF Less or equal to 5 yrs.=1, More than 5yrs=0 

 

Type of water source (Observe)         If community borehole=1; any other water source=0 

 

Status of borehole (Observe)          If function=1; If nonfunctional=0 

 

When was the borehole drilled?                    Less or equal to 5 years=1, more than 5 years = 0 

 

Water point committee available                   Yes=1, No=0 

 

Water point committee (WPC) trained in CBM   Yes=1, No=0 

 

When was the WPC trained in CBM?  Less than or equal to 5 years=1, more 
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than 5 years=0 

 

Number of people in WPC                               If at least 10=1, Less than 10 = 0 

 

Number of females in WPC                                 At least 5=1; Less than 5=0 

 

Does the WPC regularly meet (every month)? Yes=1, No=0 

 

Minutes of monthly meeting available (Observe)                  Yes=1, No=0 

 

Is the roaster available for cleaning of borehole? (Observe)              Yes=1, No=0 

 

Is the water point fenced (observe)?                 Yes=1, No=0 

 

Drainage and apron have no cracks (Observe) Yes=1, No=0 

 

Presence of debris, grown up grasses &shrubs around the water point (observe)               

Yes=1, No=0 

 

Soak away pit available 10m away from WP (Observe)                  Yes=1, No=0 

 

Nearest toilet is at least 30m away from WP (Observe)                 Yes=1, No=0 

 

Nearest rubbish dump is at least 30m away from WP (Observe)                 Yes=1, No=0 
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Nearest animal cage is at least 30m away from WP (Observe)              Yes=1, No=0 

 

Nearest graveyard is at least 30m away from WP (Observe)               Yes=1, No=0 

 

Stagnant water available within 30 meters of water point (Observe)            Yes=1, No=0 

 

WATER QUALITY TESTING 

Name of 

Village_____________________GVH_______________TA___________________ 

 

District________________ Name of data collector_____________________________ 

 

Date of sample collection____________________Borehole code______________________ 

 

Is the village declared ODF by NOTF                        Yes=1, No=0? 

 

Date declared ODF Less or equal to 5 year=1, More than 5yrs=0 

 

Type of water source (Observe)      If borehole=1; any other water source=0 

 

Type of analysis Fecal coliform=1, other analysis=0 

 

Coliform analysis Results                Positive=1, Negative=0 
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Appendix 2b: Data Collection Tool (Chichewa Version)  

 

Dzina la 

mudzi__________________________Gulupu__________________________Mfumu 

yayikulu________________________________Boma________________ Dzina la wofunsa 

mafunso_________________________Code ya mjigo___________________________ 

Tsiku lofunsa mafunso_______________________________ 

 

M’mudzimu, chidyerano cha manyi chinatha                                           Eya=1, Ayi=0 

 

Ngati eya, Chidyerano cha manyi Chinathaliti m’mudzimu              Osapitilira zaka  

 

zisanu=1, Kupitilira zaka zisanu=0 

 

Mtundu wa chitsime (Onani)              Mjigo=1; oti simjigo=0 

 

Mjigo ukugwira ntchito (Onani)              Eya=1; Ayi=0 

 

Mjigowu unakumbidwa liti?                           Osapitilira zaka zisanu=1, Kupitilira zaka 

zisanu= 0 

 

Komiti ya pa mjigo ilipo?                Eya=1, Ayi=0 

 

Komiti yapa mjigo inaphinzitsidwa maphunziro apanjigo?                        Eya=1, Ayi=0 
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Ngati eya, Maphunzirowo adachitika liti? Osapitilirazakazisanu=1,  

 

Kupitilirazakazisanu=0 

 

Namabala ya anthu mu komiti                        Ngati alimo khumi=1, osapitilira khumi = 0 

 

Nambala ya akadzi mu komiti                                Opitilira asnu=1; ochepera asanu=0 

 

Kodi komiti imakumana mwezi ulionse                           Eya=1, Ayi=0 

 

Ma lipoti a misonkhano alipo (Onani)? Eya=1, Ayi=0 

 

Ndondomeko yosamalira pa mjigo ilipo (Onani)? Eya=1, Ayi=0 

 

Mjigo uli ndi mpanda (Onani) Eya=1, Ayi=0 

 

Ngalande komanso apuloni ilibe ming’alu Eya=1, Ayi=0 

 

Mjigo wazunguliridwa ndi zinyalala ndi udzu wosafunika       Eya=1, Ayi=0 

 

Dzenje logwera madzi lili pa mtunda wosachepera milingo khumi kuchokera pa mjigo  

Eya=1, Ayi=0 

 

Zimbudzi zili pamtunda wosachepera milingo 30 kuchokera pa mjigo                           

Eya=1, Ayi=0 
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Maenje otayira zinyalala ali pa mtunda wosachepera milingo 30 kuchokera pa mjigo  

Eya=1, Ayi=0 

 

Makola a ziweto alipa mtunda wosachepera milingo 30 kuchokera pa mjigo               

Eya=1, Ayi=0 

 

Manda ali pa mtundawasachepera Milingo 30 kuchokera pa mjigo                                       

Eya=1, Ayi=0 

 

Zithaphwi zili pa mtunda wosachepera milingo 30 kuchokera pa mjigo                Eya=1, 

Ayi=0 

 

KUYETSA MADZI NGALI ALI NDI TIZILOMBO TOYAMBITSA MATENDA 

 

Dzina la mudzi__________________Gulupu____________________Mfumu 

yayikulu_______________________Boma________________ Dzina la wofunsa 

mafunso______________________Code ya mjigo________Tsiku lotenga madzi okayesa ku 

laboratory______________________________ 

 

M’mudzimu, chidyerano cha manyichinatha                       Eya=1, ayi=0 

 

Ngati Eya, Chidyerano cha manyi Chinatha liti              Osapitilira zaka zisanu=1,  

Kupitilirazakazisanu=0 

 

Mtundu wa chitsime (Onani)           Mjigo=1; oti simjigo=0 
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Njira yogwiritsa ntchito poyeza madzi            Kuyeza majelemusi=1, Kuyeza zina=0 

 

Zotsatira za ku laboratory                                     majelemusi alimo=1, majelemusi mulibe=0 
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Appendix 3: List of Villages Sampled for the Study 

 

SN TA JENALA VILLAGES TA NKHULAMBE VILLAGES 

1 Nguluwe Katemera 

2 Sekakhomo Mavikhuwa 

3 Mulima Mthita 

4 Mambo Phweremwe 

5 Sigoti Muruwezi 

6 Phwemula Kambalame 

7 Nayuma Tuthuwa 

8 Sasanya Likhura 

9 Nampira Mjojo 

10 Mwango Gwirima 

11 Dzanjo Bwanali 

12 Dumba Likangala 

13 Ligomeka Wowo 

14 Lambulira Mlaviwa 

15 Chazemba Mkhulambe 2 

16 Nasiyaya Nomanda 

17 Magawa Guwiza 

18 Chaima Yohane 

19 Girevulo Mwalura 

20 Mukhawa Mutanga 

21 Kamwachale William 

22 Mumbo Mweta 

23 Mwanga Mchenga 

24 Ndungunya M’babiwa 

25 Mwathiwa M’mora 

26 Njobvu Nyamula 

27 Chimombo Mbelenga 
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Appendix 4: COMREC Approval Certificate  

 

 

 

 

 



67 | P a g e  
 

Appendix 5: Sample Size Calculation 

 

 

 

Where: 

n= Sample size 

1-β=Power of the study (80%) 

Α=Level of significance (0.05) 

P1=Expected latrine coverage in OD community (65%) 

P2=Expected latrine coverage in ODF community (95%) 
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Appendix 6: Authorization Letter by Director of Health and Social Services (Phalombe) 

to Conduct the Study 

 

Telephone:  01 480 018 

                     01 480 016 

Fax:              01 480 017 

 

In reply please quote No … 

        Phalombe Health Office 

         P.O. Box 79 

        PHALOMBE. 

25th November, 2019 

 

 

TO WHOM IT MAY CONCERN 

 

This letter serves as permission for Chimwemwe Dickson Jella to conduct a comparative 

study of sanitation and hygiene of water points in open defecation free communities in TA 

Jenala and open defecation communities in TA Nkhulambe. This is a prerequisite for the 

researcher to be awarded Master degree in Epidemiology by University of Malawi-College of 

medicine. 

 

Chimwemwe Dickson Jella requested Phalombe district council for an approval to conduct the 

above-named topic in the district. Looking at the study, we feel that the results will help to 

improve WASH service delivery in the district thereby improving quality of life of the people. 

The lessons learnt may also be of great importance not only in Phalombe but the whole country 

at large. The results might influence WASH policy direction. 

 

Because of the aforementioned reasons, the council has therefore allowed Chimwemwe 
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Dickson Jella to conduct the study in the district and in your area.  

 

Should you have any questions, do not hesitate to contact the undersigned. 

 

Sincerely Yours, 

 

Ketwin Kondowe 

DISTRICT HEALTH OFFICER 
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Appendix 7a: Consent Form (English Version) 

 

A comparative study of sanitation, hygiene of water points in open defecation free and 

open defecation communities in Phalombe district 

 

Name of Village_________________________GVH_____________________________ 

Borehole code__________________________Date ______________________________ 

 

General Information 

 

Hello, My name is___________________________________. I am one of the enumerators for 

the above-named research topic. 

 

You are being asked to take part in this study because you are one of the members of Water 

point committees for this water point in your village. 

 

Before you decide on whether you would like to participate in the study, I would like to explain 

to you the purpose, benefits, risks and what will be expected of you if you decide to participate 

in the study. You are free to ask questions at any time. When you have agreed to participate in 

the study, you will sign below. 

 

This study is being conducted by Chimwemwe Dickson Jella, a student at College of Medicine 

in Blantyre. It is an academic research conducted in partial fulfillment for the award of Degree 

of Master in Epidemiology. The study is being sponsored by the student herself. 
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What is the Purpose of the study? 

 

The main aim of this study is to compare the status of sanitation and hygiene of water points in 

ODF and OD communities in Phalombe District. Your area is one of the areas which is 

ODF/OD. So, this study wants to appreciate the sanitation and hygiene practices at your 

borehole. 

 

Who are participating in this study? 

 

In this study, we have randomly sampled some boreholes in ODF and OD communities. At 

each sampled borehole, we are interviewing executive members of WPC (Chair, Vice chair, 

Secretary and treasurer).  

 

What are the Study procedures to be followed? 

 

If you accept to participate in the study you will be expected to answer several questions about 

your water point. We will also conduct sanitary inspection of your water point. Then, a water 

sample will be collected to test for coliform. This exercise will take approximately 30 minutes 

of your time. 

 

Are there any risks? 

 

There is no known risk of participating in this study.  However, you may feel a little 

uncomfortable to discuss some issues pertaining to poor sanitation and hygiene practices of the 

water point for fear of lack of confidentiality. This is taken care of since no one apart from 
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those processing this information, will have access to this data. 

 

What are the benefits for participating in this study? 

 

You may not directly benefit from participating in this study. However, you may benefit 

indirect since the information obtained in this study may be used to improve quality of life in 

this village through improvement of sanitation and hygiene of water points. 

 

Options if you chose not to participate 

 

Your participation in this study is on voluntary basis. You are free to decline participation or 

withdraw from study participation at any time. However, we would be glad if you fully 

participate and answer all the questions. The services you receive in this community will not 

be affected by your decision on whether to participate in the study or not. 

 

Privacy and Confidentiality 

 

To protect your privacy, the interviews will take place at a private place where there will be 

you and the interviewer. Anything discussed between you and interviewer will be confidential. 

All recorded information will not be seen by other people outside the study. However, the 

information may be seen by study supervisor from College of Medicine. Your privacy and 

confidentiality will still be guaranteed since your name will not be recorded; instead unique 

study identification code will be used. There will be no link between you and the code. 

 

Whom to Contact if I may have some Questions?  
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Should you require further information about this study, contact the Principal Investigator on 

0999 732 216. If you have any questions concerning your rights in the participation in this 

study please contact, the Chairperson, College of Medicine Research and Ethics Committee on 

01989766.   

If this consent form has been explained to you (or you have read the consent form), all your 

questions have been answered and you are willing to take part in this study, please sign below. 

I voluntarily agree to participate in the study 

_________________________________                         _____________________________          

_________________________________                         _____________________________    

_________________________________   Interviewer name and signature 

_________________________________ 

Participant name and signature 

 

 

 

 

 

 

 

 

 

 



74 | P a g e  
 

Appendix 7b: Consent Form (Chichewa Version) 

KUPEMPHA CHILOLEZO KUTENGA NAWO MBALI PA KAFUKUFUKU 

Kafukufuku osayinitsa ukhondo wapa Mjigo pakati pamadera omwe chidyerano cha 

manyi chinatha ndikomwe chiliko mboma la Phalombe 

 

Dzina la mudzi_________________________Gulupu_____________________________ 

Code ya mjigo__________________Tsiku la kafukufuku __________________________ 

Mawu Oyamba 

Moni, dzina langa ndine _____________________________mmodzi mwa anthu omwe 

ndikupanga nawo kafukufuku yemwe talongosola pamwambapo. 

Tikufunsani mafunso chifukwa ndinu mmodzi mwa anthu omwe muli  mukomiti yoyendetsa 

ntchitoza pa Mjigo mmudzi mwanu muno. 

Musanaganize zopanga nawo kafukufukuyu,  ndikufotokozelani cholinga ndi ubwino 

wakafukufukuyu kuti muthe kuganiza zoyankha nao mafunso kapena ayi.  Poyamba 

ndikufotokozelani kuti kafukufukuyu ndiwachiyani komanso kufunika kwake nkotani. Khalani 

omasuka kufunsa mafunso nthawi iliyonse. Mukagwilizana nazo musaina dzina lanu 

mmusimu. 

Kafukufukuyu akupanga ndi Chimwemwe Dickson Jella, ophunzilawaku College of 

Medicine ku Blantyre. Kafukufukuyu akupanga ndi cholinga chakuti amalize maphunzilo ake 

a ukadaulo. Zonse zokhudza kafukufuku ameneyu wazipanga yekha. 

Kodi cholinga cha kafukufuku ameneyi ndi chotani? 

Kafukufukuyu akupangidwa ndicholinga chofuna kudziwa ngati pali kusiyana pakati pa 

ukhondo wa pa mjigo kudera komwe anthu anasiya chidyerano cha manyi ndiko 

mwechidyeranochi chikupitilirabe. Dera lanu ndi limodzi mwa madera omwe kuli chedyerano 

cha manyi/kulibe chidyerano cha manyi. Choncho tingofuna kuphunzirapo kuti nkhani ya 
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ukhondo wapa mjigo mdera lanu lino umayenda bwanji. 

Kodi anthu ofunsidwa mafunso ndi ndanu 

Kafukufukuyi tasankha mwamayere mijigo yomwe ili mdera lomwe kuli chidyerano cha manyi 

ndi komwe kulibe. Pa mjigo ulionse, tizifunsa mafunso komiti ya pa mjigo makamaka 

cheyamani ndi wotsatora wake, mlembi and msungichuma. 

Kodi kafukufukuyi achitidwa potsatira njira ziti? 

Mukavomeleza kutenga nawo mbali pa kafukufukuyi, mudzayankha mafunso okhudza 

ukhondo wapamjigo uno kupahtikizapo kagwiridwe ntchito ka komiti yapa mjigo uno. 

Komanso tidzayendera pa mjigo wanu pano kuti tiwone   nkhani zaukhondo. Pakhoza kutenga 

mphindi makumi atatu tikukambilana. 

Kodi pali Chiopsyezo chilichonse potenga nawo mbali pa kafukufuku uyu? 

Palibe chiopsyezo chilichonse chimene mungadziikemo polowa mu kafukuyu ngakhale anthu 

ena akhoza kuchita manyazi pa zokambilana zathu popeza tidzifunsa mafunso okhudzana 

ndiukhondo wa pa mjigo pano.Izi zisakudetseni nkhawa chifukwa zomwe zilembedwe pano 

sizikaululidwa kulikonse kupatuka kwa okhawo amene akupanga kafukufukuyu. 

Kodi pali Phindu Lililonse potenga nawo gawo pa kafukufukuyi? 

Simungapeze phindu loonekelatu mukapanga nawo kafukufukuyu komabe zikhoza 

kuthandizila kuti umoyo ndi ukhondo wa anthu a mmudzi muno upite patsogolo. 

Kuvomela kapena kukana kupanga nawo kafukufukuyu 

Mukhoza kusankha kupanga kapena kusapanga nao kafukufukuyu. Komabe tidzakhala 

osangalala ngati mutapanga nawo kafukufukuyi komanso kuyankha mafunso onse. 

Chithandizo chilichonse chomwe mumalandila kudera kuno sichikhudzidwa chifukwa chakuti 

mwalowa kapena simunalowe nawo mukafukufukuyu. 

Chisinsi 

Pofuna kusunga chisinsi, zones zimene zifunsidwe sizidzanenedwa kapena kuonetsedwa kwa 
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wina aliyense kupatula anthu amene akupanga nawo kafukufukuyu. Komabe zotsatila 

zidzaonedwa ndi mkulu oyang’anila kafukufukuyi waku College of Medicine. Chisinsi chanu 

chidzasungidwa chifukwa polemba lipoti dzina lanu silidzatchulidwa.Mmalomwake, nambala 

idzagwilitsidwa ntchito mmalo mwa dzina lanu.Sipadzakhala mgwilizano ulionse pakati pa 

nambalayi ndi dzina lanu. 

Mafunso 

Ngati muli ndimafunso alionse kapena mukufuna kudziwa zambiri zokhudzana ndi 

kafukufukuyu mukhoza kuimba telefoni kunambala iyi 0999 732 216 kwa amene akupangitsa 

kafukufukuyu. Ngati muli ndimafunso okhudzana ndiufulu wanu chifukwa chotenga nawo 

mbali mu kafukuyu, imbani telefoni kwa wapampando wakomiti yovomeleza za kafukufukuku 

College of Medicine Research and Ethics Committee pa 01989766. 

Ngati fomuyi yafotokozeledwa kwa inu kapena mwaiwelenga nokha, mafunso ndinkhawa zanu 

zayankhidwa ndipo muli okonzeka kulowa nawo mu kafukufukuyu, sainani dzina lanu 

mmusimu. 

Ndikuvomela kuti ndilowa nawo mu kafukufukuyu 

_________________________________                         _____________________________          

_________________________________                         _____________________________    

  

_________________________________   Dzina ndi saini ya ofunsa 

mafunso 

_________________________________ 

Dzina ndi saini ya oyankha mafunso 


