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Abstract 
Preventive treatment for schistosomiasis control is a priority objective for the Department of Health (DoH) in 
South Africa. The uMkhanyakude district of KwaZulu-Natal is one of the districts in which schistosomiasis in a 
major public health concern. We mapped the unmet resource requirements for a schistosomiasis control mass drug 
administration (MDA) program targeting children aged five years old and below in the uMkhanyakude District. 
We interviewed 10 decision makers among the uMkhanyakude Health District staff in order to understand the 
resources that the district has and the resources that the district needs to implement a schistosomiasis control MDA 
program targeting children aged five years old and below in the uMkhanyakude district. We analyzed and reported 
on the resources based on the following categories: financing; coverage; program integration; monitoring and 
evaluation; infrastructure; materials; human resources and training. We identified the resources that the district has 
and the resources that the district needs to acquire to implement a schistosomiasis MDA program targeting children 
aged five years old and below. The resources that the district needs to acquire to implement a schistosomiasis 
control MDA program for children under five include but are not limited to financing, human resources and digital 
scales. The uMkhanyakude district has insufficient resources to implement a schistosomiasis control MDA 
program targeting children aged five years old and below. The cost of the resources that need to be acquired for the 
program could be reduced by integrating the schistosomiasis control MDA program with existing child health 
intervention programs for children aged five years old and below. Economic evaluations are necessary to 
determine the child health program to which the schistosomiasis control MDA program could be most 
cost-effectively integrated to. 
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1. Background 
Recent evidence shows that infants living in schistosomiasis endemic areas may be infected by schistosomiasis in 
their first year of life, contrary to beliefs that children under five are not at risk of infection (Stothard, 
Sousa-Figueiredo et al., 2013). Global estimates show that 50 million children aged below five years are at risk of 
contracting schistosomiasis (WHO, 2011; Osakunor et al., 2018). To date there is no vaccine against 
schistosomiasis(Tebeje, Harvie et al., 2016). In the absence of a vaccine, mass drug administration (MDA) has 
been found to be a cost-effective strategy to prevent and control schistosomiasis in endemic regions(WHO, 2018). 
Five years old children and those below that have previously been excluded from schistosomiasis control MDA 
programs. In response to evidence showing that this age group is at risk of contracting schistosomiasis, WHO has 
recommended the inclusion of children aged below five in schistosomiasis control MDA programs in endemic 
areas (Stothard, Sousa-Figueiredo et al., 2013). Operational planning based on the resources that are available is 
important to ensure the success of MDA programs (Babu & Kar, 2004, Sturrock et al., 2011). 
 Operational resources for schistosomiasis control MDA programs differ with each country and target population. 
For example, in the Koome Islands of central Uganda, Village Health Team members went house-to-house or used 
gatherings to distribute PZQ treatment(Tuhebwe et al., 2015), while in Burundi mobile clinics, health facilities and 
schools were used (Ndayishimiye et al., 2014). The composition of the human resources, and the implementation 
strategies for the schistosomiasis control programs in the two countries were different (Ndayishimiye et al., 2014; 
Tuhebwe et al., 2015). This shows that the program requirements of programs will differ between countries.  
The WHO recommends that an PZQ mass drug administration for children aged five years and below should be 
implemented in a healthcare establishment such as a clinic (WHO, 2018). WHO further recommends that such an 
MDA program must be integrated with existing preventive child health programs (WHO, 2018). Program 
integration has been found to be cost effective based on determinations of economies of scope (Turner et al., 2017). 
Clinical considerations are however necessary to establish the pharmacological implications of preventive 
treatment program integration (de Souza & Dorlo, 2018).  
The World Bank recommends local financing and ownership of mass drug administration programs(WHO, 2015). 
In Burundi, for example, the Ministry of Health was responsible for a preventive treatment program for 
schistosomiasis and soil transmitted helminthes program for children aged 1- 14 years old (Ndayishimiye et al., 
2014). Children aged below five years were, however, only treated for STH but not for schistosomiasis 
(Ndayishimiye et al., 2014). Leaders in schistosomiasis control, such as the Schistosomiasis Control Initiative 
(SCI), with extensive experience in implementation of schistosomiasis programs in Africa can be approached for 
additional information on how best to use existing healthcare resources to conduct a schistosomiasis program for 
any age group in rural communities (Savioli et al., 2017).  
The South Africa National Department of Health Strategic Plan for 2014/2019 reports that Neglected Tropical 
Diseases are endemic in South Africa and recommends the prevention approach to fight these diseases (NDoH, 
2014). The DoH, therefore, intends to implement a mass drug administration program targeting affected 
populations nationwide, especially school children in the year 2020 (Health, 2019). The inclusion of children aged 
five years old and below in this MDA program will be important for reducing transmission and safeguarding the 
health and early development of these children(Stothard et al., 2013). The uMkhanyakude Health Plan for 
2018/2019 - 2020/2021 mentions schistosomiasis as one of the public health challenges in the district (KZN-DoH, 
2018). This presents an opportunity to include children aged five years and below in treatment programs.   
When preparing for an MDA program or any other healthcare intervention, it is important to take into account the 
resources that are available and to have knowledge of existing intervention programs (Marchal et al., 2011). 
Managers of healthcare systems have the responsibility for ensuring the best use of available healthcare resources 
(Marchal et al., 2011). The objective of this study was to identify the additional resources that could be required to 
implement a schistosomiasis control mass drug administration program for children aged below five years old by 
primary healthcare facilities in areas that are affected by schistosomiasis in South Africa and similar countries, 
using the uMkhanyakude Health district as a case study. We explored the perspectives of the child healthcare 
programs decision makers within the uMkhanyakude health district staff on the resources considerations for 
implementing a schistosomiasis control MDA program for children aged five years old and below. The resource 
considerations were in relation to financing of the program, achieving the required treatment coverage, program 
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integration, monitoring and evaluation, infrastructure, materials, human resources and training of personnel. The 
financing theme was selected because funding for schistosomiasis is a challenge in most of the affected countries 
(Reed & McKerrow, 2018).Treatment coverage and program integration themes were selected because both form 
part of the WHO strategy for the control of neglected tropical diseases including schistosomiasis (WHO, 2006; 
WHO, 2018). Monitoring and evaluation is important is important in order to determine whether or not an MDA 
would have achieved the desired impact (Webster et al., 2014). The training theme emerged from the interviews 
that we conducted with the healthcare staff. 
2. Method 
2.1 Study Setting 
This study was conducted in the uMkhanyakude District of KwaZulu-Natal because schistosomiasis is a public 
health challenge in this district (KZN-DoH, 2018). Administratively, the district has four local municipalities: 
Jozini, uMhlabuyalingana, Big 5 Hlabisa, and Mtubatuba (Municipality, 2018). The uMkhanyakude district is 
serviced by 5 district hospitals that are supported by 52 provincial clinics (KZNHealth, 2018). Several healthcare 
programs are implemented through these hospitals and clinics including those for children below the age of five. 
2.2 Study Design  
Designed as a case study of uMkhanyakude District, this research followed a qualitative approach to collect 
empirical data using interviews conducted with health staff members who worked for the uMkhanyakude District 
Department of Health.  
2.3 Study Population 
All the study district health staff members were part of the uMkhanyakude District Department of Health at the 
time that the study was conducted. We preselected them using the uMkhanyakude Health District website 
(KZNHealth, 2018). Out the 20 specialists that we identified, we purposively selected 9 district health staff whose 
roles included decision making in the interdisciplinary healthcare delivery for children aged below five years. We 
identified an additional district health staff member based on their involvement in existing studies that members of 
our research team are part of, thus making a total of 10 pre-selected district health staff members. We interviewed 
9 out of the 10 district health staff members because one was not available. Additional three district health staff 
members were recommended for interviews by some interviewees. Of these three, one was available. Thus, 
ultimately, we interviewed 10 district health staff members; 7 females and 3 males. All the district health staff 
members had served the uMkhanyakude Health District for at least 24 months. The roles of all the district health 
staff members included decision making, training, advisory and implementation of healthcare programs. The 
minimum academic qualification of the district health staff members was a Diploma level qualification. To ensure 
the confidentiality of our participants, the district health staff members’ roles and job titles are masked in this study. 
2.4 Data Collection and Analysis 
We conducted semi-structured individual interviews between December 2018 and January 2019 at venues agreed 
upon by the district health staff members or telephonically depending on the convenience of the district health staff 
member. We asked similar questions regarding implementation of a preventive schistosomiasis treatment program 
for children aged below five years. The questionnaire had the following 3 themes: 1. Existing healthcare programs 
for children under the age of five years, 2. Activities involved in treating schistosomiasis in children aged below 
five years; and 3. Integration of a schistosomiasis treatment program into existing programs targeting children 
aged below five years. The district health staff members maintained the right to disregard questions that they felt 
were irrelevant to them and were also allowed to provide additional information that they deemed important but 
not included in the pre-determined questions. We recorded the discussions using a voice recorder and made 
handwritten notes according the following themes: financing; coverage; program integration and monitoring and 
evaluation. Training was included as an additional theme because district health staff consistently mentioned 
training during interviews. We selected quotes from the participants that best suited the themes that we reported on. 
2.5 Triangulation and Validity  
Validity was ensured through using purposive sampling to select respondents who are in a strong position to speak 
on issues relating to treatment program development, healthcare program resource planning and decision making 
in the uMkhanyakude Health District in KwaZulu-Natal. The participants had worked in their roles for at least two 
years and had tertiary level qualifications. In addition, the data collection instrument was informed by the WHO 
Needs Assessment Tools (WHO, 2000). 
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2.6 Ethical Clearance 
Ethical clearance was obtained from the University of KwaZulu-Natal Biomedical Research Ethics Committee 
(reference number: BE403/18) and the KwaZulu-Natal Department of Health Research Committee (reference 
number NHRD_201809_007). 
3. Results 
3.1 Financing  
The district health staff members considered financing to be important in the implementation of child health 
programs such as a schistosomiasis control MDA program for children aged five years old and below emphasizing 
that money spent on an intervention must be informed by the epidemiology of the disease (Table 1). A district 
health staff member told us that:  
“Epidemiological considerations must be taken into account when we decide on our budget.” 
The district health staff members mentioned financial constraints in implementing some programs and found the 
intervention of some Non-Governmental Organizations (NGOs) helpful in the provision of adequate resources to 
ensure the success of treatment programs. Financing of the HIV/AIDS program was given as an example of a 
well-funded program that includes child health intervention. The district health staff members recommended the 
need to secure more partnerships to finance healthcare programs in the district including child health programs. 
3.2 Coverage 
District health staff members stated that the coverage of child health programs in the district is heterogeneous.  
Some district health staff members told us that the vaccination program is one of the most successful child health 
programs in the district. One of the district health staff members said to us: 
“When it comes to the vaccinations of the children under five years old we are on target.” 
Some district health staff members thought that the vaccination program was successful because parents were keen 
on the program. 
The deworming program was given as an example of a program with poor coverage in the district. Some of the 
interviewees thought the poor coverage was a result of lack of interest from parents. The participating district 
health staff members recommended that health education could be key to achieving sufficient treatment coverage 
and that this would apply to a schistosomiasis control MDA program for children aged five years old and below. 
They stressed the need to ensure that correct information reaches communities; especially information on the 
side-effects of different treatments (Table 1). One of the district health staff members encouraged strong health 
collaborations with traditional leaders so that the correct information could be associated with individuals that the 
communities trust. This district health staff member to us that: 
“It is important of us to work with the traditional leaders. Some of our health education activities are done during 
meetings which the indunas hold with the communities.” 
3.3 Program Integration 
The district health staff members/participants supported the concept of integrating the schistosomiasis control 
MDA program for children aged five years old and below with existing child health programs. A district health 
staff member informed us that from a patient or a guardian of a minor’s perspective, fragmented treatment 
programs take up a\patient time. This district health staff member told us that: 
“Program integration saves the guardians/parents’ time and the children will receive better holistic care.” 
The district health staff members suggested that the deworming and vitamin A supplementation program was the 
most appropriate to integrate with schistosomiasis MDA program for children aged five years old and below. The 
reason given by the district health staff members was that parents are increasingly getting to know the program.  
One district health staff member was unsure about the impact of the period of none activity in the vaccination 
program between the ages of 18 months and 60 months. The district health staff member was also undecided 
between whether the gap provides an opportunity to insert the schistosomiasis MDA program or whether that gap 
would make it difficult for people to avail their children to the schistosomiasis MDA program (Table 1). 
One district health staff member had reservations with integrating the schistosomiasis MDA with the deworming 
MDA for this age group because of the insufficient treatment coverage of the deworming program. 
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3.4 Monitoring and Evaluation 
The district health staff members indicated that there is an existing strategy that could be adopted for use in the 
PZQ MDA program children aged five years old and below. This monitoring system is currently used to manage 
incapacitated patients receiving treatment at home. One district health staff member told us that:  
“…all patients that are treated at home are linked to a facility that is near the homestead.”  
Children can be linked to a clinic facility near their homestead to manage side-effects. The district health staff 
members opined that the communities should be educated on how to observe and seek help in the event of adverse 
effects to PZQ experienced by the children. One district health staff member suggested that an adverse events 
reporting form that is specific to the schistosomiasis control MDA program for children aged five years old and 
below could be developed for use by the nurses in the clinics when side-effects are reported.   
The district health staff members also suggested compliance can be monitoring through continuous auditing of the 
child health booklet so that any child who misses treatment is easily identified treatments. They recommended that 
PZQ should always be available at clinics so that children who are identified as having been missed by the MDA 
program can receive their PZQ dose when they visit any clinic or participate in any clinic based child health 
program. 
3.5 Infrastructure 
District health staff members said they were happy for the 52 clinics spread throughout the district as well as the 
crèches and ECD to be used during schistosomiasis control MDA for children aged five years old and below.  
“The vaccination program is already running in the clinics. The deworming and vitamin A is done in the crèches 
that are registered with the Department of Social Development and ECD centres.” 
The district health staff members were of the view that some of the resources that are available in the clinics or for 
use when treatment teams go to crèches and ECD centres could be availed to the schistosomiasis control MDA 
program for the children aged five years old and below in the district. 
3.6 Materials 
Some of the district health staff members informed that the district has a collaborative health education system that 
involves the district health department, the district municipality and the department of social services. One of the 
district health staff members informed us that the community radio stations in the district are also forthcoming in 
offering air time for health education to be done on their radio stations. These district health staff members told us 
that although transport and materials for health education are available for existing health programs, health 
education pamphlets, posters and information for a schistosomiasis MDA program targeting children aged five 
years old and below are not available.  
When asked about the presence of resources that could be used during the treatment process, some of the district 
health staff members informed us that the district health department has allocated weight scales and measuring 
boards to every healthcare facility. These district health staff members informed us that the district health 
department also buys additional weight scales to replace those that get irreparably malfunctioned. The district 
health staff members also told us that at times the backup scales run out due to financial constraints and these may 
take a while to replace. We were informed by a key district health staff member that pestle and mortars for crushing 
tablets have been used in one of the treatment programs in the district that included children aged five years old and 
below.  
Some of the district health staff members informed us that food in the form of micronutrient supplemented instant 
porridge is available to all the clinics in the district through the health district’s nutrition program. They informed 
us that this porridge can be fed to the children during the treatment program if need be. A district health staff 
member informed us that this porridge is also availed to children in crèches and early childhood development 
(ECD) centres that are registered with the Department of Social Development DoSD. 
3.7 Human Resources 
District health staff members suggested that the implementation of a schistosomiasis control MDA for children 
aged five years old and below should be done by the ward based outreach teams (WBOTs) who are spread 
throughout. A district health staff member said: 
“The WBOT, ward based outreach team, are the best people to go out and implement the schistosomiasis treatment 
program. They already do that with the other programs.” 
The WBOT consist of a professional nurse, a staff nurse, and CCGs. The interviewees thought the CCGs are 
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effective in implementing healthcare intervention but are insufficient to cover the needs of several programs. The 
respondents also said the high turnover of CCGs was because the current hiring policy stipulates that CCGs must 
be employed for 12 months on a rotational basis could negatively affect the quality management of treatment 
interventions. Consequently, some interviewees recommended longer term employment contracts for the CCGs 
(Table 1).  
3.8 Training 
Interviewees were of the opinion that some of the activities that we identified to be necessary to implement a 
schistosomiasis control MDA program for children aged five years old and below are similar to those involved 
other child health programs. The district health staff member informed us that for example, the CCGs are well 
trained in activities such as measuring the weight and height of children which are important in determining the 
PZQ dosage that has to be given to the children. In addition, nurses are trained to administer treatment based on the 
essential medicines list (EML) and guidelines are provided in the EML for the treatment of isolated cases of 
schistosomiasis in children between the ages of 24 months and 59 months. The district health staff members 
recommended that, to ease fiscal constraints, the training for the implementation of a schistosomiasis control MDA 
program targeting children aged five years old and below could be appropriately integrated with existing training 
programs. One of the district health staff members said: 
‘The CCGs have been trained on how to measure the weight and the height of the children, but they have not been 
trained to plot graphs in road to health booklet. Only the nurses can do that.’ 
One district health staff member recommended that schistosomiasis treatment for children aged five years and 
below could be integrated with the program on Management of Childhood Illnesses training (Table 1).  
 
Table 1. Available operation resources and needs for implementation of a schistosomiasis control MDA program 
for children aged five years old and below in uMkhanyakude  
Theme Available resources Unmet Needs 

Financing None. 
Epidemiological data. 

Partnerships or Collaborations. 

Coverage Health Promotions Office. 
Health education. 

Buy in from parents. 

Program Integration 

Support from district health staff 
members. 

Vaccination Program. 

Deworming and Vitamin A               

Supplementation program.               

Decision on which program to integrate 
the schistosomiasis control MDA of 
children aged five years old and below 
with. 

 

Monitoring and Evaluation 
Monitoring system for side-effects. 

Monitoring mechanism for compliance. 

Laboratory diagnosis evaluation. 

 

Materials Weight scales, measuring boards, 
micronutrient porridge. 

Additional weight scales, 

Additional micronutrient porridge, 
pestle and mortar, pamphlets and 
posters. 

Infrastructure  

Clinics 

Crèches 

ECD centres. 

None 

Human Resources Ward Based Outreach Teams. Additional community care givers and 
nurses. 

Training Training program and schedules. Inclusion of schistosomiasis in IMCI 
booklet.                                  
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4. Discussion 
4.1 Summary of Findings 
We asked the district health staff members about the operational resources that would be required to implement a 
schistosomiasis control MDA program for children aged five years old and below in the uMkhanyakude district. 
The district health staff members reported that there are already existing systems and infrastructure in the district 
that can facilitate the implementation of such a program. They however, raised concerns on the inadequacy of 
resources that would be required to ensure the quality and effectiveness of such an MDA program. They 
recommended that some of the main resources that are required include funding, partnerships, and additional staff. 
They also highlighted the need for health education in order to ensure sufficient coverage to reduce transmission.  
The inadequacy of resources to ensure the success of the program is a funding challenge that is characteristic of 
many LMIC health systems(Wiseman, Mitton et al., 2016). This funding challenge is worse for financing of 
healthcare interventions targeting the neglected tropical diseases (NTDs), such as schistosomiasis which affect the 
poorest of the poor and more often rural communities (Krentel, Gyapong et al., 2017, Pierce, MacDougall et al., 
2017; Reed & McKerrow 2018). Funding needs to be mobilized and sustained(Organization, 2011; Reed & 
McKerrow, 2018). The mobilization and sustenance of funds could achieved through global, regional, local 
partnerships and sources other funding agencies and donors (Molyneux, Bradley et al., 2003; Organization, 2011). 
WHO has contributed to the donation of PZQ to MDA programs in endemic countries (Hotez, Engels et al., 2010; 
Stothard, Bustinduy et al., 2014; Cohen, Silva et al., 2016). In South Africa, donated generic praziquantel is not 
permitted and that makes the use of donated PZQ not an option for funding schistosomiasis control MDA (Magaisa, 
Taylor et al., 2015) for children aged five years old and below. The health staff interviewed recommended 
epidemiological data demonstrating the extent of the problem to be used to motivate for the availability of funds to 
implement a schistosomiasis control MDA program for children aged five years old and below in the district.  
Epidemiological information guides the allocation of MDA resources to the geographic areas that need the 
resources (Clements et al., 2006).   
The district health staff members were in support of integrating the schistosomiasis control MDA program for 
children aged five years old and below with existing child health programs. This is in line with the WHO strategy 
for schistosomiasis control in endemic areas (WHO, 2018). Treatment program integration improves the 
cost-effectiveness of MDA programs (Goldman et al., 2011) which is very important when financial resources are 
limited s as is the case in uMkhanyakude and many other schistosomiasis affected areas. Integration of the 
schistosomiasis control MDA program with other health programs for this age group will eliminate the costs of 
duplicate activities that exist between the programs, effectively driving down the cost of running each program. 
This elimination of duplication was identified by the district health staff members as existing in the combined 
deworming and vitamin A supplementation program and in the training for the IMCI. The lessons learnt from 
implementing control MDA programs for schistosomiasis among school-going children can be useful in 
developing those for schistosomiasis among children aged below five (Mutapi, Rujeni et al., 2011). In some cases 
the schistosomiasis control MDA programs for school going children have been combined with that for controlling 
STH because the drugs to treat schistosomiasis and STH can be co-administered (Namwanje, Kabatereine et al., 
2011, Lo, Andrews et al., 2016). A schistosomiasis control MDA for children aged five years old and below in the 
uMkhanyakude could therefore be integrated with the combined deworming and vitamin A supplementation 
program that is already in place in the district.  
The coverage for the vaccination program in the uMkhanyakude District is 84% while that of the deworming 
program is 44% (Health 2017, Health 2018). One of the district health staff members told us that that since some 
parents do not like the deworming program, health education could assist in improving the acceptability of the 
program among parents. Other MDA programs such as the school based treatment program in the south coast of 
KwaZulu-Natal have experienced low coverage because parents did not allow their children to get treated 
(Magaisa, Taylor et al., 2015). Exaggeration of  the side-effects of treatment can  cause distrust of MDA 
programs by some communities (Krentel, Fischer et al., 2013). In some cases, the unacceptability of the MDA 
programs has been because of people fearing  the side effects of the drugs that are used during the MDA programs 
or/and do not know how to manage or report these side effects (Babu and Kar 2004). For example, in Bangladesh 
some parents refused their children to be part of a deworming program because of rumours about that the treatment 
would make their children sick (Nath, Padmawati et al., 2019). The impact of health education is clearly illustrated 
in the case of Zimbabwe where the high schistosomiasis treatment coverage was attributed to the fact that most 
parents of the children who received schistosomiasis treatment had knowledge about schistosomiasis(Chimbari 
2012). Health education therefore, plays a major role in ensuring sufficient treatment coverage (Habib, Soofi et al., 
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2017, Deardorff, Rubin Means et al., 2018). In addition to health education, the availability of resources influences 
the coverage that can be achieved by an MDA program (Sturrock, Hsiang et al., 2013). This necessitates the need 
for an understanding of the resource requirements for the program. 
4.2 Comparison With Other Studies 
The unavailability of funds for schistosomiasis control that we report has also been reported by the WHO during an 
assessment of the resource requirements to expand schistosomiasis control in sub-Saharan Africa (WHO, 2010). 
Refusal by parents for children to be treated was anticipated to reduce the coverage of an intended schistosomiasis 
control MDA for children aged five years and below. In the Ugu District of KwaZulu-Natal treatment coverage for 
a school based program was low because some parents did not want their children to be treated (Randjelovic et al., 
2015). Health education was postulated to be a possible solution to low treatment coverage (Randjelovic et al., 
2015). The need for the uMkhanyakude Health district to decide on the program with which to integrate a 
prospective schistosomiasis control MDA for children aged five years old and below resonates with the WHO 
recommendation that schistosomiasis control MDA programs for this age group should be integrated with existing 
child health programs (WHO, 2018; Ortu & Williams, 2017). The need for additional weight scales by the district 
is in contrast with findings in other countries where a dose pole has been recommended instead of weight scales 
(Stothard et al., 2011; Palha De Sousa et al., 2014; Sousa-Figueiredo, Betson, & Stothard, 2012). Measuring scales 
have been discouraged mainly because scales are expensive and difficult to maintain in the resource limited areas 
where schistosomiasis is mostly found (Mutapi, 2015). Monitoring and evaluation and additional human resources 
and training that the district requires were identified as needs in the WHO Regional Strategic Plan for Neglected 
Tropical Diseases in the African Region 2014–2020 (WHO, 2013). 
4.3 Strengths and Limitations of the Study 
The study explored the views of district health staff of child health programs for children aged five years old and 
below. The Department of Social Development was not involved in the study because the district health 
department is the implementing agent for all treatment activities. We sought to find out the resources that are 
available to implement a schistosomiasis control program for children that are aged five years old and below in the 
uMkhanyakude District of KwaZulu-Natal. The study data provided overview of the systems that are in place, the 
resources that are available, the resources that are required and the recommendations of district health staff in 
relation to the implementation of a schistosomiasis control MDA program for children aged five years old and 
below.  
The strength of this study is that district health systems in South Africa are homogenous throughout the country. As 
a result, these resource requirements will generally apply to all districts in South Africa where schistosomiasis is 
endemic. These findings will also apply with minimum amendments to other low and medium income countries 
(LMICs) where schistosomiasis is endemic. The findings of study, however, have the limitations of not being 
applicable to places that are not similar to rural South Africa. Schistosomiasis can also be found in some urban and 
peri-urban areas where the settings are significantly different from the uMkhanyakude Districts.  
5. Conclusion 
The uMkhanyakude district has systems and resources that can be used to implement a schistosomiasis control 
MDA for children aged five years old and below. These resources are however, insufficient and hence more 
resources need to be availed to the district for successful implementation of the MDA program. Such an MDA 
program can be integrated with the vaccination program or the combined deworming and vitamin A 
supplementation program. Economic evaluations will be necessary to establish the merits of choosing between 
integrating the schistosomiasis MDA control program for children aged five years old and below with the 
vaccination program and the deworming and vitamin A Supplementation program. The ideal choice will be one 
that will be combination of programs that will be more cost effective between the two available options.  
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