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Abstract
Background: Children aged �ve years and below in schistosomiasis endemic areas spend several years
living with the schistosome infections before they can be treated as they are excluded from school based
mass drug administration programs. The WHO has recommended that these children be included in
schistosomiasis preventive chemotherapy in endemic areas. Including these children in schistosomiasis
control mass drug administration programs is a complicated task involving translating clinical studies
into clinical practice processes, contextualizing clinical practice processes to the resources that are
available in the community and economic evaluations.

Methodology: We conducted a scoping search on google scholar and the concepts we searched for
included implementation strategies, contextualization strategies, resource planning and economic
evaluations in health care, risk and quality assessments. We then developed a conceptual framework and
explained how the conceptual framework could be used to develop an implementation strategy for a
mass drug administration for children aged �ve year and below

Results: The most common methods/frameworks that were identi�ed in our search for health care
implementation strategy development include the following: Donabedian framework, scoping review,
FMEA, scenario planning, resource planning and economic evaluation of healthcare interventions and
cost-effectiveness analysis.

Conclusion: We concluded that the Donabedian framework can be modi�ed and used in conjunction with
scoping reviews, FMEA, scenario planning and economic evaluations to develop an implementation
strategy for a schistosomiasis control MDA program for children aged �ve years old and below.

Contribution To Literature
Use of the Donabedian Model to develop a program implementation strategy.

Use of scoping reviews to map processes in program implementation strategies.

The use of Failure Mode and Effect Analysis to contextualize generic program implementation
strategies.

Economic evaluations of program implementation strategies.

Background
Millions of children aged �ve years and below are infected by schistosomiasis and yet they have not been
included in mass drug administration (MDA) programs[1]. Some pre-school aged children (PSAC) have
suffered a myriad of schistosomiasis associated health conditions[2]. The WHO has recommended 
inclusion of this age group in schistosomiasis preventive treatment in communities where
schistosomiasis is endemic [3]. However, most schistosomiasis control MDA programs target school-
aged children (SAC) and are school-based[1, 4]. making the MDA programs inaccessible to most PSAC[5].
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Implementation of the WHO policy on preventive chemotherapy that includes PSAC will require different
implementation strategies from those used to provide chemotherapy to SAC as well as more resources.

Both the WHO and the World Bank have recommended domestic �nancing of schistosomiasis prevention
programs [6]. Egypt and China are examples of countries that have moved from the schistosomiasis
endemic levels to the elimination phases using domestic funds [6]. Since schistosomiasis affects mainly
economically disadvantaged communities, the WHO, in partnership with other institutions such as the
Schistosomiasis Control Initiative (SCI), have successfully mobilized pharmaceutical companies to
donate PZQ for schistosomiasis control programs, including those for children aged �ve years and below
[1, 7, 8]. Thus, much of the expenditure on schistosomiasis treatment programs is for operational
activities rather than the purchase of drugs. However, cost-effective implementation strategies need to be
developed to ensure that the limited funds available in under resourced communities where
schistosomiasis is endemic make it possible to implement preventive treatment in children aged 5 years
and below[9, 10].

Methodology
There is limited literature on the systematic development of healthcare implementation strategies for
schistosomiasis control MDA programs targeting PSAC [11, 12]. The objective was to explore different
methodologies that are used in health care implementation strategy development. We intended to use
these methods to develop a strategy to implement a schistosomiasis control MDA program for PSAC. We
did a search on google scholar and the concepts we searched for included implementation strategies,
contextualization strategies, resource planning and economic evaluations in health care, risk and quality
assessments. We reviewed how implementation strategies for health care intervention programs have
been developed and subjected to economic analysis. We identi�ed different approaches that have been
used to develop MDA program implementation strategies for PSAC. We assessed information that has
been used to develop cost models for the MDA programs as well as the economic analysis methods that
have been used to determine the MDA program implementation strategies for PSACs.

Results
A Donabedian Model Approach to developing healthcare strategy and mapping costing information.

The Donabedian model has over decades become one of the most widely used healthcare quality
assessment framework[13, 14]. The model assess healthcare systems based on structure, process and
outcomes[14]. Structure refers to resources that are used by the healthcare system such as human
resources and medication[14, 15]. Process refers to the chronological arrangement of activities that are
accomplished by the healthcare system, for example a triaging system[14, 15]. Outcomes are the results
of the processes employed by the healthcare system, for example, short or long patient waiting times[14,
15]. The Donabedian’s model stipulates  that the quality of the structure of a system in�uences the
quality of the process which in turn in�uences the quality of the outcome[14, 16]. An analysis of the
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structure, process and outcomes, according to the Donabedian framework, can be used to assess and
improve the quality of healthcare. The Donabedian model can be used to inform costing models for
healthcare programs such a schistosomiasis control MDA program for PSAC. When using the
Donabedian framework to develop and to describe healthcare implementation strategies: the processes
would be the operational programmatic strategy, the structure would refer to the resources required to
implement the strategy and the outcomes would be the costs and policy recommendations emanating
from assessments of different implementation strategy options (�gure 1).

The relationship between healthcare program implementation strategies and costs.

Different program strategies are often available to implement a single healthcare intervention program
[17]. For example, when different old age institutions implemented oral health interventions for their
occupants they used knowledge transfer, some institutions combined knowledge transfer with practical
demonstration of correct brushing of teeth while others combined knowledge transfer with the
distribution of tooth brushes [18]. Pictorial and narrative models showing detailed operational processes,
resource requires and the expected outcomes of healthcare interventions can be used to describe
healthcare intervention strategies [19]. The activities associated with each speci�c implementation
strategy of the same healthcare program  will consume varying amounts of similar resources and at
times different resources altogether [20]. The resources that used for program implementation activities
of each strategy may result in different cost expenditures.   [21]. The cost of implementing a
schistosomiasis control MDA for PSAC will therefore depend on the strategy that is used to implement
the MDA program.

Development of implementation strategies for a schistosomiasis control MDA program for PSAC.

The implementation strategies of treatment based healthcare interventions are a hybrid of clinical
strategies and program implementation strategies. The clinical strategies detail treatment guidelines and
are used to develop patient management standard operation procedures (SOPs)[22]. Program
implementation strategies describe program implementation plans and are used to develop costing
models[23]. The clinical strategies often include options on the choice of drug and diagnostic tools
required to treat speci�c diseases. For instance the clinical strategy to treat severe pneumonia in PSAC
could involve either an injectable penicillin or oral amoxillin [24]. The clinical strategy for the treatment of
schistosomiasis in PSAC has a single drug option, praziquantel (PZQ). Options however exist in the
dosing strategy depending on whether the dose calculations are based on weight, height or age to
achieve the treatment dose of praziquantel [25].  These dosing strategy options determine the the
treatment process. The dosing strategy options also varies in the consumption of resources. For example,
weight based dosing requires weight scales, height based dosing requires dose poles and age based
dosing does not require any instrumentation [25-27]. The WHO recommends a dose of 40mg/kg when
treating schistosomiasis in all age groups[28]. Some studies have recommended a dose of 60mg/kg
arguing that it is as more e�cacious and safe for treating schistosomiasis in all ages[25]. The choice of
the quantity of PZQ used to treat schistosomiasis in PSAC also forms part of the dose strategy. PZQ dose
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quantities determine the cost of treating schistosomiasis in any of the PSAC. Consequently, the clinical
process strategy, guidelines, process model and cost will differ depending on the dose strategy option
used.

Evidence-based implementation strategies.

The development of an evidence-based clinical process model for a schistosomiasis control MDA
program for PSAC could be built out of existing schistosomiasis treatment reports for PSAC [29]. Several
clinical studies are available to inform clinical strategies and processes[28, 30-34]. These clinical studies
include but are not limited to randomised control trials and other forms of studies that seek to determine
important aspects of treatment such as the safety and e�cacy of different dose options or the accuracy
and sensitivity of a panel of diagnostic tools[28, 30, 35]. Reviewing relevant clinical studies provides
essential information on which to build a schistosomiasis treatment strategy for PSAC. Narrative reviews,
systematic reviews and scoping reviews can be used to collate the information that is required to develop
a clinical strategy[11, 12]. Narrative reviews are commonly used in medicine and can easily be used when
guided by pre-existing professional expertise to develop clinical treatment process[36]. The selection of
studies to inform the strategy development rests on the strategist or process developer’s professional
opinion. Systematic and scoping reviews provide a more structured way using clinical studies to develop
or identify clinical strategies[37, 38]. Systematic and scoping reviews are guided by research questions
and de�ned inclusion and exclusion criteria[38, 39]. Scoping reviews are recommended for use where
there is limited literature on the subject being reviewed such as is the case with literature on the treatment
of schistosomiasis in PSAC[37-40]. One of the recommended uses of scoping reviews is to report on
methodology[40]. Qualitative process analysis that chronologically maps the �ow of activities in the
methodology can be used in the scoping review to generate a �owchart that depicts a treatment process
model[41]. The ability of the scoping review to analyse and report on methodology makes it an ideal
method to map the clinical process, activities and resources required to implement a schistosomiasis
control MDA for PSAC[37]. Essentially the scoping review is a useful tool for the development of direct
processes that could be used in the implementation strategy for a schistosomiasis control MDA program
(�gure 1).

Programmatic strategies are concerned with the scaling up of clinical processes to a larger population.
The scaling up of clinical process involves several aspects of health systems including health education,
human resources, procurement processes, capital investments and other clinical and non-clinical
activities[42]. A major determinant of the success of programmatic strategies is the suitability or
contextualisation of scaling up the clinical intervention in the health and social system in which the
intervention is to be made[11, 12]. For instance, certain programmatic strategies are better suited for
a�uent communities while others are better suited for resource limited settings.  Some of the factors that
affect contextualisation are often associated with the adequacy of program implementation resources
available or could be procured for the treatment program [11, 12]. Policy and political priorities could also
affect impact program implementation plans[43, 44]. For example, if a government is the sponsor of a
treatment program and has a political agenda to take health to the people through mobile clinics, most
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treatment programs would end up using mobile clinics based strategies as opposed to using �xed clinic
based programs. The details of each program implementation strategy, including the resources required
to employ the strategy will be re�ected in the program implementation plan, and the costing model.

Numerous reports have been made on school based and community wide schistosomiasis control MDA
programs from places where schistosomiasis is endemic and some of these reports have information
that is important for generating evidence-based program implementation strategies for schistosomiasis
control [45]. Systematic reviews can be used to  decipher and analyse scienti�c evidence where literature
is abundant[37]. Programmatic strategies for a schistosomiasis control MDA for PSAC could be
developed by systematically reviewing reports on schistosomiasis MDA programs that have been
performed for different age groups. Evidence-based implementation models have the advantage of
capturing information from homogenous settings to develop models and implementation plans that are
generalizable across similar settings to those from which the reports came from[11, 12].

Practice-based implementation Strategies.

Models derived from the systematic analysis of reports, although being evidence-based, may fail to
capture important contextualisation requirements necessary to improve the e�ciency of policy making
and implementation[46, 47]. Some of the contextual issues may emanate from varying social
determinants of health in the affected communities, governance systems in the different health
departments, and in�uence of individual healthcare workers and community leadership[48, 49]. For
example, some resource deplete areas are reachable by road while others are not. The contextualisation
of strategies to capture risk factors and their complimentary mitigation measures requires stakeholder
and expert engagement on evidence-based programming to provide detailed knowledge based on
experience in the speci�c setting[48]. Implementation strategies that incorporate stakeholder and expert
insights are practice-based evidence implementation strategies or models. These strategies have the
advantage of proactively addressing the challenges that would otherwise threaten the success of the
program  Practice based strategies also have the bene�t of improving e�ciency of resource use and
unmasking possible hidden costs associated with procuring additional resources to overcome challenges
unique to the community where the MDA program for PSAC is implemented[50, 51]. A combination of
both evidence based and practice based approaches for development of  implementation strategies is
important for the success of healthcare intervention programs such as schistosomiasis control MDA
programs for PSAC[52].

Identifying risks of a treatment program in a speci�c area enables assessment of the feasibility of the
treatment program and facilitates the contextualisation of the treatment program to the area in which the
treatment program is implemented[12, 53]. Failure Mode and Effect Analysis (FMEA) has been used to
prospectively identify the severity of the risk, and recommend the best corrective measures in pediatric
drug administration [54]. The ability of FMEA to identify and prevent avoidable adverse events during the
treatment process makes it a very important tool in patient safety and the contextualization of treatment
programs [53, 55]. Conducting FMEA requires the assembly of a diverse panel of experts with extensive
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experience in treatment programs [10, 56]. The panel must detail the treatment process, from a
programmatic perspective [10, 56].  This panel will identify, describe and document the activities that may
deviate from the expected implementation plan (failure modes)[10, 56]. Based on empirical knowledge,
the experts have to agree on, provide and document rate of occurrence and the impact of the failure
modes[10, 56]. The expert panel also documents insights as to how, when, why the failure mode is likely
to be detected and by which role player in the treatment process[10, 56]. The experts also provide
recommendations on how the failure modes could be prevented or corrected and the role player in the
treatment process that could prevent or correct the failure mode [10, 56]. The FMEA document needs to
be continuously reviewed and updated to capture lessons learnt during the implementation of a treatment
program[56, 57]. The FMEA is an important tool for process analysis (�gure 1).

In instances where the FMEA is applied to a treatment process that has not been implemented, scenario
planning can be used within the FMEA to anticipate risks. Scenario planning is a contextual analysis
method that can be used to develop strategies on how mass drug administration of PZQ to the children
aged �ve years and below can be implemented in the intended setting. The method is used to illustrate
conceptual models of different futuristic possibilities, mainly in commerce [58]. These conceptual models
can be used to plan the future in a manner that takes advantage of opportunities and mitigates against
threats[59]. Scenario planning for the implementation of the PZQ MDA program for children aged �ve
years and below can be used to build different implementation strategies that take into respond to
factors such as the internal organizational structure of different program sponsors  and the resources
available for use by the program [60]. Currently there is no standardized method for scenario planning in
public health despite its value to healthcare management[60].  Mapping and remodeling the activities of
a treatment program by experts with local experience in pediatric treatment program implementation
using a scenario planning driven FMEA enables the contextualization of the MDA program
implementation strategy and costs (�gure 1).  

Resource Planning for Program Implementation Strategies.

Schistosomiasis endemic areas are often characterized by low economic activity and resource
limitations. Resource planning through funding and allocation of existing resources to the intervention is
crucial for the success of healthcare program is resource limited settings [61]. The recommendation by
the WHO to integrate schistosomiasis control MDA programs for PSAC within existing child health
programs seeks to address resource needs by sharing with or reallocating the resources from other child
health programs to schistosomiasis control MDA programs for PSAC[3, 61]. Considerations on available
human resources, capital resources and consumables identi�ed during the development of evidence
based practice strategies have to be made as resource requirements may differ between settings[62]. For
example, the presence of a donor or government funded feeding scheme in one area may offset the
requirement of food as requirement of the MDA program while in another area food remains a
requirement to alleviate the side effects of PZQ. Context speci�c resource planning strengthens program
implementation strategies and the integrity of cost estimation models for treatment interventions (�gure
1).
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Economic Evaluations for Program Implementation Strategies

Funding for the treatment of schistosomiasis is very limited, hence the classi�cation of schistosomiasis
as a neglected tropical disease (NTD). The strategies to implement schistosomiasis control programs
must therefore undergo rigorous economic evaluation. Economic evaluations can inform policy makers
and funders of healthcare interventions of the amount of money that is required to achieve a
predetermined healthcare outcomes [63], such as reducing the burden of schistosomiasis in PSAC.

The two most widely used cost analysis for the cost of treating NTDs are cost per patient and cost-
effectiveness analysis[9, 64, 65]. Cost per patient often assumes a linear relationship between the number
of children treated and total cost of treating the children[64]. In practice, the cost of treatment per child
may initially reduce with an increase in the number of children tested and then increase when a speci�c
threshold is reached[66]. This phenomenon, referred to as disproportionate economies of scale, is a
consequence of quantity and cost of some of the resources used for treatment remaining constant while
the number of children who use the resource increases before an additional quantity of the resource is
required. For example, a speci�c number of children could be treated using the same mobile clinic;
however, beyond that speci�c number of children an additional mobile clinic may need to be purchased. If
an MDA program is integrated within a similar healthcare program, similar resources will be shared
between the integrated healthcare programs resulting in a reduced cost of treatment per child in each
program[64]. This phenomenon is referred to as the economies of scope[67]. Ideally the cost of
implementing a schistosomiasis control MDA program for children aged �ve years and below should take
into account economies of scale and economies of scope.

The cost-effectiveness analysis (CEA) of MDA programs to control NTDs such as schistosomiasis has
been established[4]. The CEA compares the costs and outcomes of two implementation strategies. The
choice of outcomes selected for a CEA depends on the purpose and the desired outcomes of the
program. The outcomes that for CEA should be comparable between the two strategies. When the CEA is
being used to calculate the outcomes of interventions to different diseases, for example pediatric
schistosomiasis and pediatric cancer, the comparable outcome that is commonly used is the quality
adjusted life-years (QALY) and the disability-adjusted life years (DALY)[19, 68]. The QALY describes the
effect of a healthcare intervention on the state of health of an individual or individuals[68]. The disability-
adjusted life years (DALY) describes the impact of the intervention on the disease burden of a
population[68]. When the CEA is used to compare implementation strategies for a single intervention, (e.g.
two or more options to implement a schistosomiasis control MDA program for PSAC)  outcomes such as
coverage and new cases prevented can be used[19].

Cost-effectiveness of different strategies to implement schistosomiasis control MDA for children under
�ve is essential. The choice of program to which the schistosomiasis control MDA program is integrated
with may be informed by a cost-effectiveness analysis. The major measure of effectiveness for
schistosomiasis control MDA programs may be the coverage such that the most cost-effective strategy
would be the one achieving WHO treatment coverage of 75% at the lowest cost. A combination of the
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cost-per-child and cost-effectiveness analysis can empower policy and budget makers to make correct
decisions on the strategies for implementing a schistosomiasis control MDA for children aged �ve years
and below (�gure 1).

Conclusion
A well-informed schistosomiasis control MDA program for children under �ve years is essential for
ensuring the health of these children in communities where schistosomiasis is endemic. Developing an
implementation plan of a schistosomiasis control MDA program for children aged �ve years and below is
a complex task. The implementation plan requires triangulation of several methods/frameworks,
reference to sources of information including scienti�c reports, consultation with healthcare programs
implementation o�cers, and cost-effective analysis. The Donabedian framework that is used to analyse
quality in healthcare can be employed as framework to build healthcare program implementation
strategies and to collect information for cost models of healthcare implementation programs. Scoping
reviews are useful as sources of information for the development of treatment processes and the
determination of resources that are required to implement the treatment processes. The Failure Mode and
Effect Analysis (FMEA) frequently used in engineering can be coupled with the scenario planning which is
a business forecasting tool to determine the feasibility of a treatment process in speci�c healthcare
settings. Resource planning based on a scoping review and FMEA can be used to further contextualize
the treatment process into speci�c healthcare program settings and to build information for healthcare
program costing models. Economic analyses such as costing and cost-effectiveness analysis of possible
healthcare programs implementation strategies is important to inform the selection of strategies for
implementing a healthcare program and the costs involved.
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Figure 1

Conceptual framework for implementing a schistosomiasis control MDA program for children aged �ve
years old and below.


