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ABSTRACT 

 

Background: Globally, 260 million people live with schistosomiases, with 90% of these cases 

found in sub-Saharan countries, with Zimbabwe also facing a high prevalence of heavy 

infection. The treatment of choice for schistosomiasis is praziquantel and fidelity to the correct 

dosage is integral to compliance and treatment outcomes. The study sought to investigate the 

relationship between the implementation fidelity to praziquantel dispensing guidelines and 

their moderating factors, in retail pharmacists in Zimbabwe registered in the year 2021. This 

was done by; finding the implementation fidelity to praziquantel dispensing guidelines, 

describing the moderating factors of the implementation fidelity, and investigating the 

relationship between the moderating factors and the implementation fidelity of Zimbabwe 

retail pharmacists. 

Method: A cross-sectional, analytical study design was employed on 301 participants who 

were selected from retail pharmacists in Zimbabwe registered in 2021. Carroll’s framework for 

implementation fidelity was adapted and developed for the data collection tool, data analysis, 

and interpretation. Fidelity scores were computed from the aspects of adherence (content, 

coverage, and frequency), and the corresponding moderating factors. Logistic regressions were 

used to determine how the moderating factors related to implementation fidelity. 

Results:  The study comprised 51.8% females and 48.2% males. The median implementation 

fidelity score (IQR) was 53.3% (43.33, 66.67). The results indicated that the implementation 

fidelity was significantly associated with the following moderating factors showing the 

significance (p < 0.05), facilitation strategies (cOR: 2.70; 95% CI: 1.50-486), quality of 

delivery (p = 0.053) and dosing practice (p < 0.001). However, after adjusting for socio-

demographic factors, only facilitation strategies (cOR: 3.35; 95% CI: 1.58-7.05), participants' 

responsiveness (cOR: 1.83; 95% CI: 1.06-3.16),  and the dosing practice (p = 0.002) were 

significant with implementation fidelity. 

Conclusion: The low implementation fidelity to the WHO recommended guidelines for 

praziquantel dosing adherence (compliance > 75%) would suggest that treatment could be 

compromised, and highlights poor compliance with the guidelines. Thus, negatively impacting 

the required health outcomes of patients. Effective and efficient communication methods can 

be used to improve the implementation fidelity of the recommended guidelines.  
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CHAPTER 1: INTRODUCTION 

 

This chapter (background and literature review) will launch and define key terms and concepts 

on the researched subject matter. The flow of the chapter aimed to give a simplified version of 

the keywords, concepts, epidemiology, and a walkthrough of the practices and processes of 

schistosomiasis, praziquantel dispensing, and its fidelity in the Zimbabwean retail pharmacists’ 

community; to then narrow on the problems identified, their justification of being researched, 

and leading to the research questions, aims and objectives of the whole report. 

   

1.1.1 The burden of schistosomiases 

 

Globally, a conservative estimation of more than 260 million people live with schistosomiasis 

(Baan et al., 2016), making it the second most prevalent infection after malaria (Toledo and 

Fried, 2019). The World Health Organization (WHO) also puts over 700 million people at risk 

of potentially contracting the disease and estimates that more than 280 thousand people die 

annually after infection (Muhammad, 2019), with an estimated burden of 3.31 million 

disability-adjusted life-years (DALYs) per year (Cucchetto et al., 2019). Of the global 

schistosomiasis cases, more than 90% have been found to occur in sub-Saharan Africa 

(Adenowo et al., 2015).  

The WHO defines heavy infection intensity as any disease prevalence above 5.8% of the 

population. An estimated point prevalence in Zimbabwe showed the average prevalence of S. 

mansoni at 7.2% and S. haematobium at 18% in areas where schistosomiasis is endemic (Midzi 

et al.,2014). Despite the paucity of health effects of schistosomiasis in Zimbabwe, Van der 

Werf et al. 2003’s quantification of clinical morbidity associated with schistosome infection in 

sub-Saharan Africa revealed high magnitudes of schistosomiasis-related mortality and 

morbidity-making it a significant public health problem. Health Data Zimbabwe, 2022, 

reported that approximately 40% of the country's mortality and morbidity risk is due to  Water, 

Sanitation, and Hygiene (WaSH) sources, with schistosomiases being one of them. Mbabazi et 

al. 2011, also cite that in women with pre-existing S haematobium, the risk of acquiring HIV 

(one of Zimbabwe’s significant health burdens) could be as much as three to four times.  
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1.1.2 The treatment of schistosomiases 

 

Praziquantel is a drug classified as an antihelminth agent. It is effective against all forms of 

human schistosomes. Furthermore, its low toxicity, tolerability, and extensive spectrum 

activity enable it to be the treatment of choice (Committee, 2021). 

 

1.1.3 Implementation gaps in schistosomiases treatment  

 

Over time, the recommended praziquantel dosage has changed due to balancing its efficacy 

and side effects; before the WHO 2018 guidelines, the recommended dosing was 40mg/kg 

taken as a single dose. However, in the newest praziquantel product information, the WHO, 

and various other pharmacopoeias now recommend an alternative dosage regimen of 3 doses 

of praziquantel, 20 mg/kg, given 4 hours apart. (Committee, 2019). Further to support this, a 

2017 study by Munisi et al. that compared the efficacy and long-term outcomes of 

administering praziquantel in a single dose versus in divided doses revealed that the latter had 

better cure rates and long-term egg reduction in the host individual, with cure rates of 68.68% 

versus 93.10% (p 0.000) and egg reduction rates of 87.27% versus 97.54% (p = 0.006).  

 

1.1.4 The Zimbabwean implementation gap in schistosomiases treatment  

 

Through its licensing and enforcement division, the Medicines Control Authority of Zimbabwe 

(MCAZ) requires that every registered pharmacy have reference textbooks for dosage referral 

and confirmation. According to March 2021 Licensing and Enforcement 56 (the latest 

published online document), the required reference texts for dispensing are the BNF, 

Martindale, and Essential Drugs List of Zimbabwe (EDLIZ). Other reference texts can also 

meet this requirement as long as they are of verifiable international standards (Inspection of a 

New Pharmacy, 2021). However, due to the non-availability and costs of some international 

reference texts, pharmacies are allowed to have older versions of reference texts even though 

these may have outdated recommended praziquantel dosage information. 
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1.2 Problem statement 

 

Fidelity can mediate the relationship between interventions and their intended outcomes, hence 

the support for adherence to prescribing and dispensing protocols cannot be overemphasized 

(Kardas, 2002). The new revised WHO guidelines for the dosing of praziquantel recommends 

an initial dose of 20mg/kg, followed by three more does of 20mg/kg after every 4-6 hours. The 

Medicines Control Authority of Zimbabwe stipulates that all registered pharmacies have at 

least two recommended texts for dosage referencing; however, sometimes, the texts provide 

different dosing for praziquantel. The British National Formulary, 2021 recommends dosing 

of Praziquantel for adult Schistosomiases at 20mg/kg, followed by three more doses of 

20mg/kg after 4-6 hours, S. Haematobium and S. Mansoni, whilst the Essential Drug List of 

Zimbabwe, 2021 gives dosing of Praziquantel for adult Schistosomiases at 40mg/kg as a single 

dose, for S. Haematobium and S. Mansoni 60mg/kg, once a day for three days. 

 

1.2.2 Justification  

Anthelmintic treatment coverage and effectiveness are crucial to the WHO’s target of 

controlling and eradicating soil-transmitted helminthiasis by 2030 (Becker et al., 2018). The 

implementation fidelity to the advised optimal praziquantel dose recommendations among 

retail pharmacists has to be studied to objectively assess the quality of its implementation and 

the potential factors influencing this fidelity (Adenowo et al., 2015).  

Administering more than one dose of praziquantel, rather than one, has been found to increase 

cure rates and reduce the prevalence of schistosomiasis (Munisi et al., 2017). King et al., 2011 

further corroborate this notion and suggest that this practice can reduce both direct and indirect 

costs associated with the transmission, and can be quantified in terms of a life-path model. This 

model predicts that multiple-dosing strategies in typically high-risk communities are cost-

effective, as they limit the total number of years spent infected, as well as the number of years 

spent with heavy infection, leading to improved quality of life. 

 

Treatment fidelity monitoring enables the early detection of errors, which helps to prevent 

protocol deviations from becoming widespread and long-lasting. Through monitoring fidelity 

to recommended treatment guidelines, implementation fidelity can be improved, leading to 

higher rates of patient retention and lower attrition (Borelli, 2011). 
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Therefore, the study assessed Zimbabwe's pharmacists' current knowledge and practices 

regarding Praziquantel dispensing practices and recommended optimum protocols and 

potential moderators to the guidelines. 

 

1.3 Literature review 

 

1.3.1 Schistosomiasis 

 

Neglected tropical diseases (NTDs) are a group of treatable infections that affect 1.5 billion 

people, 40% of whom live in Africa, primarily among the poor and vulnerable. NTDs cause 

disability and disfigurement, leading to economic unproductivity and school absenteeism 

(Zimbabwe and Neglected Tropical Diseases, 2018). These diseases, including 

schistosomiasis, continue to pose a major global health challenge, leading to both acute and 

chronic debility. Schistosomiasis was first described by Dr. Bilharz in 1851 and is an ancient 

disease caused by various Schistosoma species found in tropical regions, with evidence of its 

existence dating back as far as 1200 BC in tropical countries, and 2100 years ago in China 

(Toledo and Fried, 2019). These species (S. Haematobium, S. Jupeci, and S. Mansoni) can 

inhabit the human body and manifest as a protozoan infection. Infected individuals can present 

with symptoms such as chronic anaemia, diarrhea, impaired cognitive function, haematuria, 

bladder carcinoma, hepato-intestinal symptoms, and death (Colley et al., 2014). Over the years, 

however, management and treatment of schistosomiasis have advanced, leading to a decreased 

mortality and morbidity to a point where schistosomiasis eradication is seen as achievable  

 

1.3.2 Schistosomiasis in Zimbabwe 

 

Zimbabwe is a lower–middle–income country in sub-Saharan Africa and lies within the tropics. 

It comprises approximately 15 million people, two-thirds of the population in rural areas. The 

health status in Zimbabwe falls short on several fronts, and the treatment of schistosomiases is 

no exception. (Bradley, Clyde, and Kenneth, 2020). Table 1.1 shows each province by size, 

population, and schistosomiasis distribution. 
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Table 1.1: Schistosomiases distribution by province and population in Zimbabwe (Midzi et al., 2014) 

 

Province Percentage by size of 

province 

Population percentage Schistosomiasis 

Distribution  

Bulawayo 8.8% 0.2% 3.3% 

Harare 15.6% 0.2% 14.8 

Manicaland 12.9% 9.8% 23.8% 

Mashonaland 

central 8.5% 7.6% 

31.2% 

Mashonaland east 9.9% 3.4% 39.3% 

Mashonaland west 11.0% 15.5% 22.8% 

Masvingo 10.9% 15.2% 37.0% 

Matebeleland North 5.5% 20.2% 3.8% 

Matebeleland South 5.0% 14.6% 8.8% 

Midlands 11.9% 13.2% 30.4% 

 

1.3.3 Treatment of schistosomiasis  

 

In finding the optimum treatment for schistosomiases, extensive research, which is still 

ongoing, has been done, spanning several years of exploits. Early efforts focused on agents that 

were easy to tolerate and their effectiveness. Some of the problems rife with earlier agents 

include; varying degrees of gastrointestinal side effects in some cases leading to the death of 

some patients, mode of drug delivery with some agents only being deliverable to the patient(s) 

only as injectables, and cost. These factors rendered some of these agents inefficient for 

optimum treatment and accessibility to patients. Further advancements in development led to 

orally administrable agents and agents with reduced potential side effects profiles. However, 

problems encountered included the efficaciousness of some of the agents against the whole 

schistosomiases species spectrum, some existing and exacerbated side effects, concerns for 

drug resistance, and the cost-effectiveness of the agents (Chala, 2023). The most significant 

advancement to date in the treatment of schistosomiases has been Praziquantel, developed in 

1970 and by 1985, being reported by the WHO as the drug of choice for both treatment and 

control, with over 150 million people having been treated over a period of only ten years (2007-

2017) (WHO, 2018). Characteristics of Praziquantel that make it the treatment of choice 

include and are not limited to its effectiveness against all forms of schistosomiases species, its 
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tolerability (as it is taken orally and has the least side effect profile range in comparison with 

other agents to date), its cost-effectiveness, its use both as a curative and prophylactic agent 

and in its ability to suppress and prevent re-infection. Studies are still being conducted to 

optimize and complement Praziquantel in treating schistosomiases (BNF, 2022)  

 

1.3.4 Praziquantel’s mechanism of action 

 

To understand praziquantel’s mechanism of action, Figure 1.3 gives the life cycle of 

schistosomiasis from the existence of the various schistosomiases species eggs.  

 

 
Figure 1.2: Schistosomiasis life cycle (adapted from CDC, 2019)  

 

Schistosoma eggs are eliminated with faeces or urine (1). When optimum conditions arise, the 

hatching of eggs into miracidia happens (2). These swim into snails regarded as intermediate 

hosts (3). In the snails, two sporocyst stages exist (4), leading to cercariae production (5). The 

snails release the cercariae, which swim and enter the mammalian host (including humans) (6); 

in the mammalian host, these further develop into the state of change schistosomula (7). The 
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schistosomula then travels through the blood to various organs and the liver, where they 

mature (8) (9). Sexual reproduction of the protozoans occurs in the liver, where they multiply 

(10). Depending on the Schistosoma species, they move and inhabit different body organs, 

leading to the pronunciation of their effects. Praziquantel has been shown to act on adult worms 

by vacuolation and blebbing the worm’s subsegmental structures and reducing the production 

of eggs in mammalian hosts (Nelwan, 2019).  

 

1.3.5 The Preamble to Implementation Science (IS) 

 

Implementation science is a discipline that systematically promotes the adoption, scale-up, and 

adaptation of evidence-based interventions (EBIs) to improve the effectiveness and quality of 

the interventions’ delivery. The business focus of IS research in healthcare is to allow for the 

optimum delivery of interventions, improve public health and maximize care (Bauer et al., 

2015). Implementation science studies seek to assess implementation outcomes meant to 

provide for an EBI, its acceptability, adaptation, appropriateness, costing, feasibility, 

penetration, sustainability, and adherence or fidelity (Wensing and Grol, 2019).  

 

1.3.6 Fidelity and Moderating Factors in Implementation Science  

 

Proctor et al., 2010 defined implementation fidelity as the extent to which an intervention 

follows the original protocol's instructions or the program's designers' intentions. It, therefore, 

follows that the magnitude of the adherence to a given intervention will likely increase the 

attainment of its intended effect(s). However, in most cases, this commitment is also affected 

by other external factors, the moderating factors, for example, the facilitation strategies and 

quality of delivery of the invention. For this reason, an understanding of the fidelity to 

intervention must have some knowledge of factors that may moderate this commitment and 

attain its outcomes (Ridde, Pérez, and Robert, 2022). Mihalic, Fagan, and Argamaso, 2018, 

denote that the determination of implementation fidelity to intervention allows its viability and 

is essential in evidence-based practice. They also state other key advantages like ruling out 

errors that can be inherent to intervention and imperative in the provision of primary data, 

which can be used for future studies and to confer heterogeneity which is essential in internal 

validity. Prudence is critical in the use of antimicrobials for numerous reasons; the nature and 

the roles of pharmacists allow for this prudence, the correct provision of medicaments, and as 
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a source of advice to prescribers on effective, rational, practical, and safe drug usage (Wiffen, 

2021). 

 

Moderating factors to implementation fidelity can have an impact on the successful 

implementation of interventions. They can impact the uptake and use of interventions, and 

influence policies and funding which can influence the ability to implement interventions. 

Socio-cultural factors, such as attitudes and beliefs, can also affect the implementation process. 

Understanding these moderating factors is essential for the successful implementation of 

interventions, as well as the development of effective strategies to address challenges (Kirigia 

et al., 2019). In addition, developing partnerships between policymakers, funders, and 

practitioners can help to ensure interventions are effectively implemented (Taylor et al., 2016). 

Understanding moderating factors is therefore essential for the successful implementation of 

interventions. 

 

1.3.7 Assessing implementation fidelity  

 

To establish fidelity, several processes must be followed. Firstly, potential indicators or critical 

elements must be identified, along with data sources for each indicator, and operational 

definitions for the indicators or critical components must be developed. In the second stage, 

data collection is done using multi-informant techniques. In the third phase, the indicators are 

examined for validity and reliability. Finally, the collected data is analyzed to draw 

implementation fidelity conclusions (JMU, 2022).  

 

The data collection process should include measures of reliability, such as interrater reliability, 

to ensure that the data collected are consistent and valid. Additionally, measures of validity, 

such as concurrent and predictive validity, can be used to ensure that the data collected are 

meaningful and representative of the intervention or program. Furthermore, measures of 

internal consistency can be used to assess the reliability of the data collected. 

 

Overall, data collected for implementation fidelity should be analyzed in order to draw valid 

and meaningful conclusions from the data.  This involves assessing factors such as dosage, 

adherence, and quality, as well as fidelity criteria, and adherence. Dosage involves assessing 

the amount of time providers spend implementing the core components of the program, 
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compared with the time recommended in the program model. Quality involves assessing the 

extent to which the program model components are implemented using strong practices. 

Adherence involves assessing the percentage of program model components implemented as 

intended (Emshoff (2008), Fixsen, Blase, Timmons (2005) and Wisconsin RTI Center (2015). 

 

1.3.9 Modeling to assess fidelity as an outcome 

 

Fidelity is key to the success of an intervention, which could explain treatment outcomes vis-

a-vis the integrity of their implementation. A suitable balance of fidelity and its moderating 

factors is needed to provide the highest possible implementation fidelity (An et al., 2020). 

Carroll’s conceptual framework for implementation fidelity depicts implementation fidelity, 

its elements, and how these are interconnected (Figure 1.4). Fidelity (adherence, faithfulness, 

integrity, or commitment) to a given intervention is key to maximizing its potential outcomes. 

However, the devotion to the intervention can be modified by other factors external to the 

intervention itself. Moderators are factors that may influence or affect the degree of fidelity 

with which an intervention is implemented. The evaluation of implementation fidelity is 

intended to predict the success of the outcome of the intervention. Furthermore, this assessment 

is essential in giving feedback on the intervention’s effectiveness and adaptation.   

 

Carroll's conceptual framework for implementation fidelity is a model that emphasizes the 

importance of adhering to the delivery system of an evidence-based intervention (EBI) to 

achieve the intended outcome. The framework consists of four main components that influence 

implementation fidelity, which is content, coverage, frequency, and duration. The outcome 

gives a measurable effect of the EBI implementation. The comprehensiveness of policy 

description, facilitation strategies, quality of the delivery system, and participant 

responsiveness are potential moderators that can positively or negatively affect implementation 

fidelity. The relationships between these moderators can also influence the fidelity of the EBIs. 

Fixsen et al. 2019 suggest that the moderating factors are compensatory. 
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Figure 1.4: Carroll’s. et.al Conceptual framework for implementation fidelity, 2007 

 

1.3.11 Schistosomiasis treatment by pharmacists in Zimbabwe. 

 

In 2009 the Zimbabwe Ministry of Health and Child Care enlisted schistosomiasis in its 

National Health Strategy based on being recognized as one of the country’s major health 

burdens. (Ministry of Health and Child Care - National Health Strategy 2020 - 2025, 2021). 

Furthermore, in collaboration with the MCAZ, pharmacists were entrusted to prescribe and 

dispense praziquantel to patients directly to enhance schistosomiases treatment approaches and 

options by reaching a more extensive pool of potential patients requiring treatment.  

 

 

1.3.12 Fidelity to the treatment of schistosomiasis in Zimbabwe  

 

Praziquantel is a drug classified under the eleventh schedule or as a Pharmacist Initiated 

Medicine (PIM). This implies that pharmacists can diagnose and prescribe praziquantel to 

patients without a prescription. However, it is essential to note that prescriptions for the drug 

can also come from other healthcare providers, rendering the pharmacist responsible for any 
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possible dosage errors from different prescribers. Below is a swimlane diagram of how 

praziquantel is dispensed to a patient (Medicines and Allied Substances Control, 1991). 

 

 
Figure 1.5: Schematic flow of “the praziquantel dispensing system” in Zimbabwe 

 

1.3.13 Registration of retail pharmacists in Zimbabwe 

 

The distribution of registered human medicines in Zimbabwe is enforced by the Medicines and 

Allied Substances Control Regulations (MASCA) SI 150 of 1991 and promulgated by the 

MCAZ through their registration of approved premises, human medication, and registered 

persons (including pharmacists) and the PCZ through their registration of premises and 

registered persons (Medicines and Allied Substances Control, 1991). 
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1.4 Research question  

 

What is the implementation fidelity to praziquantel dispensing guidelines, the moderating 

factors, and their link in Zimbabwean retail pharmacists?  

 

1.5 Aim 

 

To assess the implementation fidelity to praziquantel dispensing guidelines, and investigate the 

relationship between the implementation fidelity and their moderating factors in Zimbabwe 

retail pharmacists. 

 

1.6 Overall research objective 

 

To investigate the relationship between the implementation fidelity to praziquantel dispensing 

guidelines and their moderating factors in retail pharmacists in Zimbabwe registered in 2021. 

 

1.7 Specific research objectives 

 

(1a) To describe the implementation fidelity and the moderating factors to implementing 

praziquantel dispensing guidelines in retail pharmacists in Zimbabwe registered in 2021. 

(1b) To test for associations/relationships between moderating factors and the implementing 

fidelity to dispensing guidelines in retail pharmacists in Zimbabwe registered in 2021.  
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CHAPTER 2: METHODOLOGY 

 

The chapter focuses on how the objectives identified from the contextual problems were 

researched. The chapter gives how the methodology work breakdown structure was analyzed; 

the study design, study population, sampling technique, sample size calculation, data collection 

tools, the study variables, and their analysis, and the data management and the ethics 

components of the study.  

 

2.1 Study design 

 

Using the Saunders research onion approach; a positivism philosophy approach was adopted 

as the investigation detailed scrutiny of practices and process evaluation in the determination 

of implementation fidelity of praziquantel. Furthermore, in support of this philosophy, the 

study sought to explore possible causal and effect relationship(s) between implementation 

fidelity and its moderating factors. Following the positivism philosophy, a deductive approach 

was employed with the research using both quantitative and qualitative techniques, and the 

choice of a survey was used as a research strategy. A proportion of the population was regarded 

as representative and a cross-sectional time horizon was employed as data was collected 

simultaneously. 

 

2.2 Study population  

 

Retail pharmacists in Zimbabwe registered in 2021 were considered. Registration had to be by 

the Pharmacists Council of Zimbabwe and the Medicines Control Authority of Zimbabwe, both 

Zimbabwean pharmacists' licensing and enforcement agents.  

 

2.3 Sampling technique 

 

The MCAZ register for “registered persons” was used. The register was sorted and filtered 

according to the type of pharmacy the practitioner supervised, and the pharmacy’s location. 

Contact details for the selected participants were obtained from the PCZ registrar. A probability 

sampling method was employed to attain the desired sample representative of the population. 

Stratified random sampling was used to select participants for the study. The Pharmacist’s 
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Council of Zimbabwe register was used as the sampling frame. The data was sorted by province 

and grouped into strata; each province was taken as a unique stratum. The proportion of each 

stratum in the sampling frame was computed, and systematic random sampling was employed 

to select participants. 

 

2.4 Sample size 

 

This was done using Fischer et al. (1998) at a 95% confidence interval. Due to a lack of 

published information on the subject matter, a prevalence of 50% was assumed as those 

pharmacists adhering to the proper guidelines.  

Therefore n = (z/D)2p(1-p) 

Where: n =  Minimum sample required 

D = Absolute precision (5%) 

a =  Level of significance (5%) 

Z = Standard normal deviate corresponding to 95%, CI (1.96) 

P =  Proposition of pharmacies using WHO guidelines (assumed at 50%) 

Therefore n =  (1.96/ 0.05)2 x 0.5 (1 - 0.5) = 384  

It was assumed that 5% of the selected sample would potentially not complete the survey or 

incomplete the questionnaire. Therefore, an adjusted figure of 406 pharmacists was then used. 

 

2.5 Framework for Analysis and Measurement of Fidelity   

 

Carroll and colleagues’ conceptual framework for implementation fidelity was adopted and 

then adapted to suit the investigated subject matter. The four pillars of the framework were still 

adopted, and modification was done to enable the framework’s suitability to collect and analyze 

health data. 
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Figure 2.1: Framework for implementation fidelity – Adapted from Carroll’s framework, 2007  

 

2.6 Data collection tool:  

 

Primary data was collected using parameters from the adapted framework from Carroll’s 

conceptual framework for implementation fidelity. A provider-report survey (Appendix 2) was 

employed electronically online using REDCap to the selected sample, using a pre-tested survey 

form. Closed-ended, single-answer multiple-choice questions were primarily used, employing 

Likert scale ratings, ranking, and dropdown choices. The questions included socio-

demographics, adherence, and moderating factors to fidelity. Data mainly comprised a 

combination of quantitative and categorical nominal and categorical ordinal data. The 

pretesting and modification of the survey tool were done using a cross-sectional study, over 

two weeks, which also ensured the tool's validity. The population selected were board members 

of the Retail Pharmacists Association of Zimbabwe (RPA), and purposive sampling was 

employed. All five board members were chosen to participate as they were more accessible for 

feedback and enabled a higher response rate. Two-day sequential evaluation of the survey tool 

was done until no new input could be made to the collection tool. Data was then collected over 
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one month, over which a weekly reminder was sent to the selected participants to remind them 

to complete the data collection tool.  

 

2.7 Data management 

 

Data was exported in its CSV format into Microsoft Excel for cleaning and computation of 

fidelity scores using a logical framework. The cleaned data was imported into Stata SE version 

17 (Stata Corporation, College Station, TX, USA) for further statistical data analysis and 

inference.  

 

2.8 Study variables 

 

The outcome variable was implementation fidelity. The explanatory variables were grouped 

into either sample characteristics or moderating factors. 

 

2.9 Outcome variable and its analysis  

 

In determining the outcome variable, Feely et al., 2017’s method was considered for calculating 

a fidelity score. Factors considered included; the structure of intervention, in this case, a set of 

skills or techniques mastered in delivering a concept (knowledge), which was taken in the study 

as the content. The structure around the skill, and reinforcement, were the reference textbooks 

for implementing the guidelines (coverage) (Cross and West, 2011). 

The adherence components from the adapted framework (content, coverage, and frequency), 

and the potential moderating factors (intervention’s complexity, facilitation strategies, quality 

of delivery, and participants' response) were used to compute the fidelity. Implementation 

fidelity was computed as an aggregate of the participants’ scores. The scoring of 

implementation fidelity score also followed how the practitioners practiced when dispensing 

praziquantel, that is, their dosing practice. For each of the constructs, 5 points were awarded 

for issuing the correct dose or using the reference that gave the correct dosing.  
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Moderating factors contribution. 

Interventional complexity (IC): Here, the participants were asked about their perception of 

the complexity of the latest WHO guidelines which recommend dosing praziquantel at 

20mg/kg in three doses. 

Facilitation strategies (FS): This was done to find the participants' perception of the 

effectiveness of the method used in the communication used to deliver the guidelines. 

Quality of delivery (QD): This was to find the participants' perception of the efficiency of 

communicating the WHO guidelines in the package insert that came with the praziquantel. 

Participants’ responsiveness (PR): this was meant to view the position of the participants 

regarding the provision of these guidelines, given the magnitude of the problem of 

schistosomiasis in their area of practice, 

Scoring of the moderating factors was based on the 5-point Likert scale: ranging from 1 point 

to 5 points with higher scores influencing increased fidelity, as shown in Table 2.1. 

Table 2.1: Scores for Moderating factors per response per each participant 

Moderating Factor  Strongly  

Disagree 

Disagree                Neutral Agree Strongly 

Agree 

Max 

Score 
 

Interventional complexity (IC)  5 4 3 2 1 5 

Facilitation strategies (FS) 1 2 3 4 5 5 

Quality of delivery (QD) 1 2 3 4 5 5 

Participants’ responsiveness (PR) 5 4 3 2 1 5 

Total Score for all Moderating factors per participant 20 

 

Adherence contribution 

For participants who responded that they used their knowledge only when dispensing 

praziquantel (content): a score of 10 (the extra 5 points were awarded for the coverage 

component which was inapplicable when dispensing this way) was given for participants 

whose response provided dosing of 20mg/kg in three divided doses and 0 for participants who 

offered any other dosage.  

 

For participants who responded that they used reference texts only when dispensing 

praziquantel (coverage): a score of 10 (the extra 5 points were awarded for the content 

component which was inapplicable when dispensing this way) was given for participants who 
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used reference textbooks for dispensing, which provided PZQ dosing at 20mg/kg in divided 

doses. A score of 0 was assigned for participants who used reference textbooks that did not 

offer this dosing regimen. A combination that used reference texts providing for PZQ dosing 

at 20mg/kg in divided doses only was given a score of 10. A combination of reference texts 

with any that provided the wrong dosing contributed negatively to adherence. Hence, a score 

of 0 was assigned to that combination.  

 

For participants who responded that they used both their knowledge and reference texts when 

practicing (content, coverage, and frequency): 50% was assigned to the use of knowledge 

(content), and the other 50% was assigned to the use of both the practitioners’ reference texts 

and their frequencies; as such, a score of 5 was given for participants whose response provided 

dosing of 20mg/kg in divided doses, and 0 for participants who offered any other dosage. A 

score of 5 was given for participants who used reference textbooks for dispensing, which 

provided PZQ dosing at 20mg/kg in divided doses. A score of 0 was assigned for participants 

who used reference textbooks that did not offer this dosing regimen. A combination of 

reference texts with any that provided for the wrong dosing was taken to contribute to the 

adherence negatively. Hence, a score of 0 was assigned to that combination. 

 

Composite scores for implementation fidelity were derived for each respondent by summing 

up the weighted scores for all the constructs (minimum score = 0, maximum score = 30). The 

final implementation fidelity score was given as a percentage and obtained by multiplying the 

aggregate score by a factor of 100/30. 

 

2.10 Explanatory variables  

The explanatory variables were potential factors associated with implementation fidelity. They 

were grouped broadly as sample characteristics of the participants and moderating factors of 

implementation fidelity. 

Sex was categorized into male and female; age group was categorized into early age (24-34 

years), middle ages (35 years – 43 years), and the elderly ( > 44 years). Retail years’ experience 

was categorized into, early years, middle-level experience, and late-career level. The variable 

education was categorized into either having attained a postgraduate qualification post-
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registration as a pharmacist or not having done so. Provinces were categorized as city provinces 

and non-city provinces. Praziquantel availability was categorized into those that had no stock 

at all over the whole of 2021, and those that had stock at least over a calendar month of 2021. 

Of those that had stock in 2021, the stock availability was categorized into those that had stock 

for over 6 months of the year and those that had stock for less than 6 months of the year. The 

dispensing practice was categorized into how practitioners would mainly dispense 

praziquantel, either as a pharmacist-initiated medicine, or dispensing on the presentation of a 

prescription, or both. The dosing practice was categorized into how the practitioner would 

determine the dose of the praziquantel in practice, either by using their knowledge base only, 

by referring to references for the determination of the dose, or by using both. The moderating 

factors to implementing praziquantel guidelines were treated as continuous quantitative 

variables. 

 

 2.11 Data analysis 

Univariate analysis was used to give descriptive summary statistics for the outcome and 

explanatory variables. 

Inferential statistics were used to get reasonable data on the larger population. Analysis of the 

implementation fidelity score was done to see if the outcome variable could conform to 

parametric tests. A frequency normal curve was plotted on the fidelity score frequency 

histogram. A skewness kurtosis test was also run to determine the fidelity score’s normality, 

both the skewness and kurtosis did not satisfy the conditions of normality (p < 0,05). Hence 

the choice for non-parametrical statistical tests. 

Various statistical test methods were used to test the association of the explanatory variables 

with the outcome variable (p < 0.2). The Chi2 test was chosen for; the age, age range, retail 

years’ experience, further education post-registration as a pharmacist, the province of practice, 

availability of praziquantel, stock out months of praziquantel, dispensing practice, and the 

dosing practice of praziquantel. Chi2 test was also used on the moderating factors; intervention 

complexity and quality of delivery, as they had been recategorization into meaningful 

categories for analysis, where appropriate the Fischer’s exact test was used. The Kruskal-

Wallis test was chosen for the moderating factors; facilitation strategies, and participants' 
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responsiveness after the categorization resulted in multicollinearity when performing logistic 

regressions.  

 

To describe the moderating factors for implementing praziquantel dispensing guidelines in 

2021, registered pharmacists in Zimbabwe; measures of the central tendency of the 

implementation fidelity score by each moderating factor were given. The median (IQR) was 

used as a measure of the variability of implementation fidelity. 

 

To compute a predictive model, regression analysis of the participants’ fidelity scores, the 

sample characteristics, and the moderating factors for the implementation of the proper 

guideline was sort. The ‘gladder’ command in STATA was used to explore possible 

transformations that could convert the fidelity score variable to normal data. Shapiro Wilks 

tests, after each transformation, were then used to check if the fidelity score would be normally 

distributed. Since all the data transformations did not yield satisfactory p values after running 

the Shapiro-Wilks tests on them; a logistic regression model was chosen. A logical 

dichotomization method was employed, using a WHO standard on the optimum fidelity that is 

required in the treatment of schistosomiases using praziquantel, which requires the fidelity to 

praziquantel compliance to be above 75% for optimum treatment, Category two then became 

any implementation fidelity score below 75%. Unadjusted and adjusted logistic regressions 

were run considering the significant sample characteristics until a model of best fit could be 

found.  After regression diagnostics, post-estimation tests were computed to assess model fit 

using the Hosmer–Lemeshow to assess how well the regression model fits the data  

 

2.12 Data Management 

 

The Principal Investigator (PI) collected, managed, and analyzed the data. For participants’ 

privacy and confidentiality, personal identifiers were not required. The data collected was only 

accessible to the PI and the supervisors. Data responsibility lay with the PI and was stored in 

their computer, backed up on Google Drive. All data collected, measured, and analyzed was 

password protected. Data is envisaged to be kept for two years maximum, within which the PI 

will seek to publish research data.  
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2.13 Ethical considerations 
 

Ethical clearance was obtained from the University of Witwatersrand Human Research Ethics 

Committee (ref: M220274), the Medical Research Council of Zimbabwe (ref: 

MRCZ/B/2/2193), the Pharmacists Council of Zimbabwe, and the Medicines Control 

Authority of Zimbabwe (ref: B279/33/62/2021). Consent was sought from all study 

participants completing the survey. Participation in the study was voluntary and personal 

identifiers were not asked to keep respondents anonymous. The data collected was solely for 

this study and was intended to reinforce implementation fidelity to the recommended 

guidelines for praziquantel dosing.  There was no known harm from participating in the study.  
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CHAPTER 3: RESULTS 

 

The current chapter will present the findings in line with the objectives. It comprises descriptive 

tables with a summary of the participant's characteristics, the implementation fidelity findings, 

the description of the moderating factors, and the possible association between moderating 

factors and implementation fidelity. 

 

A total of 301 responses were gathered from the 406 questionnaires that were sent out. The 

response rate was 74.1% and the inclusion criterion was satisfied by each and every respondent. 

 

3.2 Sample characteristics according to implementation fidelity  

The descriptive statistics of the sample characteristics fidelity were summarized and given in 

Table 3.1. 

 

Table 3.1: Descriptive statistics of the explanatory factors to the implementation fidelity  

 

Variable 
 

Frequency (percentage) 

Sex 301 (100) 

Female  156 (51.8) 

Male  145 (48.2) 

Age range  301 (100) 

Early age (24- 34 years) 116 (38.55) 

Middle ages (35 years – 43 years) 116 (55.2) 

Elderly ( > 44 years) 19 (6.3) 

Retail years’ experience 301 (100) 

Early-career Level  80 (26.6) 

Middle Level  104 (34.6) 

Late-career Level  117 (38.9) 
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Further education 301 (100) 

No postgraduate qualification  164 (54.5) 

Postgraduate qualification attained  137 (45.5) 

Province of practice 301 (100) 

City provinces (Harare and Bulawayo) 136 (45.2) 

Non city provinces 165 (54.2)) 

Praziquantel availability (over 12 months) 301 (100) 

No stock 100 (33.2) 

Available  201 ( 66. 8) 

Stock out of praziquantel (in months) 201 (100) 

Below 6 months 164 (81.6) 

Above 6 months 37 (18.4) 

Dispensing practice for praziquantel 301 (100) 

Pharmacist Initiated Medicine only (PIM) 87 (28.9) 

On Prescription presentation only (PP) 92 (30.6) 

Both 122 (40.5) 

Dosing practice 301 (100) 

Knowledge only 63 (20.9) 

Reference textbooks only 76 (25.3) 

Both 16 (3.8) 

 

As shown in Table 3.1, the study comprised 301 participants. The analysis of the dataset shows 

that among the participating retail pharmacists, more than half (51.8%) were female and 48.2% 

were male. The majority of the participants fell in the middle-age category 55.2% with most 

having had enough experience to be at the late-career level (38.9%). The study revealed that 

the majority 54.5% of the participants had not acquired any postgraduate qualification, post 

their registration. Regarding the province of practice, they seemed to be more pharmacists 
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(54.2%), practicing in ‘noncity provinces”. In terms of dispensing practice, 40.53% of 

participants used both pharmacist-initiated and prescription presentation to issue out 

praziquantel, while almost a third, 28.90%, dispensed praziquantel on the presentation of a 

prescription. Findings on the dosing practice revealed that 25.3% of participants relied on 

reference textbooks only, while 20.90% relied on knowledge only. 

 

3.3 Overview of IF to PZQ dispensing guidelines among registered retail pharmacists 

in Zimbabwe 

 

Table 3.2: Summary of descriptive statistics of the implementation fidelity score 

 

Minimum score 14.0% 

Maximum score 97.0% 

Modal score 15.0% 

Median score 53.3% 

IQR (43.3, 66.7) 

Skewness 0.5 

Kurtosis 2.6 

 

Table 3.2, above, shows the descriptive statistics for the implementation fidelity score of a 

minimum score of 14.0%, a maximum score of 97.0%, a mode of 15.0%, and a median of 

53.3%. The interquartile range (IQR) is 23.3%, indicating moderate variability in the scores. 

The distribution of the implementation fidelity score in the sample is skewed to the right, with 

a skewness coefficient is 0.5, suggesting a slight asymmetry in the distribution, with a long tail 

on the right. The kurtosis coefficient is 2.6, indicating a non-normal distribution, of thinner 

tails and a lower peak. 
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Implementation fidelity score variability 

 

 
Figure 3.1 Implementation fidelity score variability 

 

Figure 3.1 shows the implementation fidelity scores variability on a box and whisker plot.  The 

median (IQR) implementation fidelity score was 53.33% (43.33, 66.67). 

 

Table 3.3, shows the frequency (percentage) distribution after sorting by the WHO-

recommended optimum implementation fidelity score of greater than 75%. The variable has 

two categories: "Below Optimum Fidelity" and "Optimum Fidelity.". The table shows that 265 

(88.0%) had implementation fidelity scores below the optimum. On the other hand, 36(12.0%) 

participants had implementation fidelity scores at or above the optimum level. 

 

Table 3.3: Frequency distribution of optimum implementation fidelity score 

 

Variable Frequency (percentage) 

Below optimum fidelity (IF<75%) 265 (88.0) 

Optimum fidelity (IF>75%) 36 (12.0) 
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3.4 The contributory factor of references on coverage to the fidelity score 
 

Table 3.4  Percentage distribution of use of dosing references  

 

 Name of reference used Yes (percentage) No (percentage) N/A (percentage) 

EDLIZ 161 (53.5) 77 (25.6) 63 (20.9) 

BNF 107 (35.6) 131 (43.5) 63 (20.9) 

MARTINDALE 59 (19.6) 203 (67.4) 39 (13.0) 

OTHER 43 (14.3) 195 (64.8) 63 (20.9) 

 

Table 3.4, shows a distribution of dosing references used in practice by the participants who 

indicated they used them. The reference text used the most was the EDLIZ (53.5%). The BNF 

was the second most frequently used reference textbook (35.56%); the Martindale was the least 

used of the reference textbooks (19.6%) enlisted on the recommended MCAZ’s list. A small 

proportion of the participants indicated they used other references; mainly online sources, the 

MIMS, WHO guidelines, and the USP Pharmacopeia. The negative contributory factor of 

coverage to the implementation fidelity score could be attributed to the majority of those 

practitioners who rely on reference textbooks for dosing using the EDLIZ which does not have 

the WHO-recommended praziquantel dosing.  

 

3.5 Objective 1b: Description of perceptions of moderating factors of praziquantel 

dispensing guidelines 

 

Table 3.5: Description of perceptions of moderating factors of praziquantel dispensing 

guidelines 

 

Variable Mean score 

(out of 5) 

Modal score (out of 5) ( 

% frequency) 

Median (IQR) 

score (out of 5) 

Interventional complexity 3.8 4 (40.5) 4 (3, 5) 

Facilitation strategies 3.1 3 (86.4) 3 (3, 3) 

Quality of delivery 2.7 2 (55.5) 2 (2, 3) 

Participants responsiveness 3.9 4 (38.9) 4 (3, 5) 
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Table 3.6, above, gives the descriptive statistics of how the moderating factors scores were 

observed as they contributed to the final implementation fidelity scores. Participants scored 

highest in their perception of the interventional complexity and participants' responsiveness 

median (IQR), 4(3, 5). The facilitation strategies and quality of response scored comparatively 

lower mean (IQR), of 3(3, 3) and 2 (2,3) respectively. The variability of the median (IQR) 

scores were given using box and whiskey plots below: 

 

Interventional complexity 

 
Figure 3.2: Interventional complexity variability of scores 

 

The median score (IQR) for this moderating factor was a score of 3 (3 5); these showed that 

most participants were of the perception that the new WHO praziquantel dosing guidelines 

were not complex to comprehend.  

 

Facilitation strategies  

 

The median score (IQR) for this moderating factor was a score of 3 (3 3). These showed that 

most participants were in the range neutral to strongly agreeable, on the effectiveness of the 

deliverance of the new WHO praziquantel dosing guidelines using drug information banners 

that can be found displayed in retail pharmacies. 
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Quality of delivery 

 

 
Figure 3.3: Quality of delivery variability of scores 

 

The median score (IQR) for this moderating factor was, a score of 2 (2 3); these showed that 

most participants were of the perception that the package insert accompanying praziquantel 

was just effective as a communication method to convey the new WHO praziquantel dosing 

guidelines.  
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Participants' responsiveness 

 

 
Figure 3.4: Participants' responsiveness variability of scores 

 

The median score (IQR) was 4 (3 5) these showed that most participants agreed, with the notion 

that the provision of the new WHO praziquantel guidelines was necessary for healthcare 

delivery, in light of the problem of schistosomiases in their area of practice.  

 

3.6 Relationship between IF and socio-demographics and moderating factors 

 

Table 3.6: Associations between the implementation fidelity score and all the explanatory 

factors using nonparametric tests 

 

Variable Frequency (percentage) p value 

  Below optimum 

IF  

Above optimum IF    

Moderating factors      

Interventional complexity    0.067† 

Yes 35 (97.2) 1 (2.78)   

Neutral  58 (92.1) 5 (7.9)   

No 172 (85.1) 30 (14.9)   

Facilitation strategies     0.001** 
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Strongly agree 2 (100.0) 0 (0.0)   

Agree 3 (100.0)  0 (0.0)   

Neutral 234 (90.0) 26 (10)    

Disagree 21 (77.8) 6 (22.2)  

Strongly disagree 5 (55.6) 4 (44.4)  

Quality of delivery     <0.001† 

Yes 156 (91.2) 15 (8.8)   

Neutral  61 (100.0) 0 (0.0)   

No 48 (69.6) 21 (30.4)   

Participants responsiveness     0.074** 

Strongly agree 0 (0.0) 0 (0.0)   

Agree 9 (100.0) 0 (0.0)   

Neutral 84 (89.4) 10 (10.6)   

Disagree 106 (90.6) 11 (9.4)  

Strongly disagree 66 (81.5) 15 (18.5)  

Socio characteristics    

Sex 
 

  0.123* 

Female  133 (85.3) 23(14.7)   

Male  132 (91.0) 13 (8.9)   

Age range  301 (100)   0.642 

Young Adult 102 (87.9) 14 (12.1)   

Middle aged 145 (87.3) 21 (12.7)   

Elderly 18 (94.7) 1 (5.3)   

Retail years’ experience 301 (100)   0.364 

Early career 73 (91.2) 7 (8.8)   

Middle level experience 88 (84.6) 16 (15.4)   

Late-career level experience 104 (88.9) 13 (11.1)   

Further education 301 (100)   0.891 

No postgraduate studies 144 (87.8) 20 (12.2)   

Postgraduate studies 121 (11.7) 16(44.4)   

Province of practice 301 (100)   0.244 

Cities (Harare and Bulawayo) 123 (90.4) 13 (9.6)   

Non – Cities 142 (86.1) 23 (13.9)   

Praziquantel availability ( > 12 months) 301 (100) 
 

0.252 

No stock 131 (80.0) 33 (20.0)    
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Available  180 (89.6) 21 (10.5)   

Stock out of praziquantel (in months) 201 (100)   0.441 

Below 6 months 87 (85.3) 15 (14.7)   

Above 6 months 34 (91.9) 3 (8.1)    

Dispensing practice for praziquantel 301 (100)   0.290 

Pharmacist Initiated Medicine only (PIM) 79 (90.8) 8( 9.2)   

On Prescription presentation only (PP) 77 (83.7) 15 (16.3)   

Both 109 (89.3) 13(10.7)    

Dosing practice 301 (100)   <0.001* 

Knowledge only 47 (74.6) 16 (25.4)   

Reference textbooks only 65 (85.5)) 11(14.5)   

Both 153 (94.4) 9(5.6)   

* Pearson chi (2) test 

† Fisher’s exact test 

** Kruskal Wallis test 

 

As shown in Table 3.6, all moderating factors were associated with the implementation fidelity 

score. Gender and dosing practice were also statistically associated with the implementation 

fidelity score. The sex variable has 85.3% of females and 91.0% of males with above optimum 

fidelity. In the age range variable, 87.9% of young adults, 87.3% of middle-aged, and 94.7% 

of old participants had below-optimum fidelity. For retail years’ experience, early-career and 

late-career level participants had above-optimum fidelity at 91.2% and 88.9% respectively. 

More participants with postgraduate studies had above-optimum fidelity at 44.4%. In the 

province of practice, cities had 9.6% of participants with above optimum fidelity. In the dosing 

practice variable, 94.4% of participants used both knowledge and reference textbooks.  

 

3.7 Association between moderators and implementation fidelity score 

 

To compute a predictive model a regression analysis of the participants’ implementation 

fidelity scores, the sample characteristics, and the moderating factors to implement the proper 

guidelines were carried out. After checking and confirming that the assumptions for logistic 

regression had been satisfied, unadjusted and adjusted logit models were run using the 

implementation fidelity score as the dependent variable. 

 



 

 
32 

Table 3.7 Factors associated with the implementation of WHO-recommended guidelines on 

praziquantel dosing amongst Zimbabwean retail pharmacists 

 

Factors  Unadjusted OR  
(95% CI) P – value Adjusted OR 

(95% CI) P – value 

Moderating factors         
Interventional complexity   0.097   0.068 
Neutral  1.00   1.00   
Yes 0.33 (0.37, 2.95) 0.322 0.39 (0.39, 3.89) 0.545 
No 2.02 (0.75, 5.46) 0.164 2.72 (0.86, 8.51) 0.136 
Facilitation strategies  2.70 (1.50, 4.86) 0.001*  3.35 (1.58, 7.05)  0.01* 
Quality of delivery 1.00 0.053*    0.323 
Yes 1.00    1.00   
No 4.00 (0.99, 4.06) <0.001  1.52 (0.66, 3.48) 0.323 
Participants responsiveness 1.51 (0.97, 2.34) 0.065  1.83 (1.06, 3.16)  0.029* 
Sex   0.126   0.429 

Female 1.00 0.126 1.00   
Male 0.57 (0.28, 1.17)   0.72 (032, 1.62) 0.429 

Age range    0.661    

Young Adult 1.00      

Middle aged 1.06 (0.51, 2.17) 0.884   

Elderly 0.41 (0.50, 3.27) 0.396   

Retail years’ experience   0.370    

Early career 1.00      
Middle level experience 1.90 (0.74, 4.86) 0.183   

Late-career level experience 1.30 (0.50, 3.43 0.591   

Further education   0.891    

No postgraduate studies 1.00      

Postgraduate studies 0.95 (0.47, 1.92) 0.891   

Province of practice   0.246    

Cities (Harare and Bulawayo) 1.00      

Non – Cities 1.53 (0.74, 3.15) 0.246   

Praziquantel availability (over 12 
months)   0.254    

No stock 1.00      

Available 0.66 (0.32, 1.35) 0.254   

Stock out of praziquantel (in months)   0.445    

Below 6 months 1.00      
Above 6 months 0.62 (0.18, 2.12) 0.445   
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Dispensing practice   0.30    

Pharmacist Initiated Medicine only 
(PIM) 1.00      

On Prescription presentation only (PP) 1.92 (0.77, 4.80) 0.160   

Both 1.18 (0.47, 2.98) 0.729   

Dosing practice   <0.001*   0.002* 

Knowledge only 1.00   1.00   
Reference textbooks only 0.50 (0.21, 1.17) 0.109 0.53 (0.20, 1.41) 0.206 

Both 0.17 (0.07, 0.42) <0.0001 0.17 (0.07, 0.46  ) <0.001 
* Significant (p  < 0.05) 

 

Table 3.7, above, shows the unadjusted and adjusted odds ratios and p values obtained for all 

the explanatory factors to the implementation fidelity. Findings on the unadjusted model for 

all the explanatory factors show that the significant ones (p <0.005) were: the moderating 

factors: facilitation strategies ( p = 0.001) (OR = 2.70; 95% CI: 1.50-4.86), and quality of 

delivery ( p = 0.053) which was on the borderline, and only the dosing practice proved 

significant for the socio-demographics ( p = < 0.001). 

 

After adjusting for the sociodemographic factors that were statistically associated with the 

implementation fidelity, sex, and the dosing practice; findings from model 2, show that the 

significant factors were; the moderating factor: facilitation strategies (p = 0.010) (OR = 3.35; 

95% CI: 1.58-7.05) and participants responsiveness (p = 0.029) (OR = 1.83; 95% CI: 1.06-

3.16) and the socio-demographic factor dosing practice (p= 0.002) 

 

Post-estimation tests were computed to assess model fit using the Hosmer–Lemeshow to assess 

how well the regression model fits the data. The model was found to fit the data reasonably (p 

= 0.342) 
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CHAPTER 4: DISCUSSION 

 

4.1 Introduction  

 

The discussion chapter gives a critical introspect into the research and its findings. The focus 

of the chapter was on the significant findings of the study. An attempt was made to explain 

these essential findings after which the results of the study were compared to similar research 

studies that have been done and an attempt to bring out the similarities and differences between 

them. The researcher also attempted to give alternative explanations of the significant findings 

that were made in the study. The practical results, the clinical relevance, and implications were 

given and finally, possible limitations of the study were also provided. 

 

4.2 Main findings of the study 

 

The summary of the findings suggests low implementation of fidelity to praziquantel 

dispensing guidelines amongst 2021 registered retail pharmacists in Zimbabwe in light of the 

WHO recommended target for praziquantel compliance rates (75% and above). The 

moderating factors' contribution (out of a possible 5 points) to the implementation fidelity 

scores were, in their order by magnitude, both the interventional complexity and participants' 

responsiveness 4; followed by the facilitation strategies 3, and lastly the quality of delivery 2.  

 

Statistically significant predictors of implementation fidelity identified in the study (p < 0.2) 

were: all of the moderating factors; intervention complexity, facilitation strategies, quality of 

delivery, participant's responsiveness and the socio-characteristic factors, sex, and the dosing 

practice.  

 

The analysis of the factors associated with the implementation of WHO-recommended 

guidelines on praziquantel dosing amongst Zimbabwean retail pharmacists, in the unadjusted 

model; showed the statistical significance of the moderating factors; facilitation strategies, and 

quality of delivery, and the sociodemographic factor; dosing practice. The findings indicate 

that the odds of achieving high implementation fidelity to praziquantel dosing are 2.7 times 

higher in the presence of facilitation strategies compared to their absence. This finding suggests 

that the use of facilitation strategies can be an effective approach to improve the 
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implementation fidelity to praziquantel dosing. The odds ratio of 4 times for the quality of 

delivery, which measured the perception of the efficiency of the package insert accompanying 

praziquantel, suggests that participants who thought the package insert was inefficient, were 

four times more likely to have low implementation fidelity to praziquantel dosing compared to 

those who thought the package insert was efficient. This highlights the importance of providing 

clear and effective package inserts to ensure proper implementation of medication dosing. The 

dosing practice was also significant and showed that the odds of achieving high implementation 

fidelity are 50% lower (odds ratio of 0.5) for those who only use references compared to those 

who only use knowledge. Moreover, the odds of achieving high implementation fidelity are 

even lower (odds ratio of 0.17) for those who use both references and knowledge. 

 

The analysis of the factors associated with the implementation of WHO-recommended 

guidelines on praziquantel dosing amongst Zimbabwean retail pharmacists after adjusting for 

the statistically significant socio-characteristic factors, sex, and dosing practice showed 

significance in the moderating factors; facilitation strategies and participants' responsiveness 

and the socio-characteristic factor dosing practice. There was an increase in the magnitude of 

the association of facilitation strategies in the adjusted model, showing the validity of the initial 

findings. The findings on the participant's responsiveness showed that practitioners who 

perceived guidelines as important are more likely to achieve high implementation fidelity and 

hence efforts to improve practitioners' responsiveness to guidelines may improve 

implementation fidelity to praziquantel dosing. 

 

The low fidelity to the recommended dosing can be explained on several fronts. There is a 

possibility of ineffectiveness in the communication media that could have been employed to 

either contentious the recommended guidelines; or on the inefficiencies of the package insert, 

which is supposed to reinforce the recommended dosing, that accompanies praziquantel. 

 

Findings from the dosing practice of practitioners showing that those who used their knowledge 

base only in dosing praziquantel to patients could show that the use of references could be 

adversely affecting the implementation fidelity to the recommended guidelines.  

 

During the reporting of the study, there had been no previous studies on the implementation 

fidelity to praziquantel dosing for the treatment of schistosomiases. This consequently 

restricted how closely the research's results could be compared to other studies. As such 
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comparison mainly focused on those factors that affected the implementation fidelity as given 

by other almost similar studies. 

 

Cuccheto et al., 2019 in a systematic review that sought to establish praziquantel dosing; found 

dosing distortions. Non-standard treatment regimens had been recorded in almost 50% of the 

records. The percentage found of "alternative" regimens comprised those with higher 

praziquantel dosages, longer treatment durations, and or doses repeated many days or weeks 

apart. The reported reasons for the dosing distortions amongst healthcare workers included 

perceptions that single dosing could be associated with improved compliance, cost of the 

medication, and similarly as in this study, inadequate facilitation strategies. 

 

Van Der Wer, Bosompem, and De Vlas, 2003 in their study on schistosomiases control in 

Ghana; conclusions were: that there was inadequate treatment of patients due to the non-

availability of medication (in this study, 33.22%). They also concluded that proper training of 

healthcare cadres in the diagnosis and treatment of schistosomiases was imperative for the 

optimum treatment of schistosomiases. There were almost similar findings, in this study, which 

showed the need for proper facilitation strategies to communicate recommended WHO 

treatment guidelines and the improvement of the package insert of the medication 

accompanying the medication to increase its visibility and communication of the recommended 

dosage. Wafula, Miriti, and Goodman, 2012 also concluded that implementing fidelity 

medication dosing and improved healthcare outcomes could be affected by stocking the 

stocking levels of the medication and the health shop's location. Similarly, the stocking of 

praziquantel in Zimbabwean pharmacies was also inconsistent, which could explain the low 

implementation fidelity observed.  

 

In a study done by Bamulanzeki 2014; on ‘analysis of factors that Influence compliance with 

Praziquantel for the Control of Intestinal Schistosomiasis in some Ugandan communities;’ 

respondents who had a better understanding of the illness and how to treat it, after training had 

better compliance to the praziquantel-recommended dosing than the participants who had 

received no training.  

 

Bawate, Callender-Carter, Nsajju, and Bwayo, 2016 in a study that sort to assess compliance 

to national treatment guidelines of healthcare workers in the treatment of malaria, found a low 

overall adherence and concluded that there was a need for continuous education of healthcare 
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workers to guidelines which they said is key to improving the health care of the population and 

improving patience treatment outcomes; which could also be identified as possible conclusions 

to this study.  

  

It could be possible that practitioners could be finding the recommended guidelines to be 

complex and hence could have not comprehended the intended dosages.  

 

4.3 The clinical relevance of this study 

 

As alluded to in the introduction, schistosomiases are one of the significant waterborne diseases 

endemic to Zimbabwe. The low implementation fidelity scores amongst pharmacists could 

imply underdosing or overdosing of praziquantel, resulting in possible undertreatment or non-

treatment of patients. Undertreatment is also associated with microorganisms' resistance to 

treatment, which could imply the future ineffectiveness of praziquantel. These could worsen 

the previously mentioned mortality and morbidity issues and have an increased 

schistosomiases burden on the country's healthcare system. 

  

4.4 Study limitations 

 

The implementation fidelity amongst pharmacists of giving praziquantel in several dosages to 

treat schistosomiases has not been previously investigated or published; as a consequence, it 

was difficult to directly compare the research's findings to those of other studies. 

 

The study was conducted as a survey, and data collection could only be done online, mainly 

due to the COVID-19 epidemic. This could have introduced bias in response. Audiotapes or 

videotapes for objective delivery verification and evaluation based on predetermined criteria 

are the gold standards for ensuring that treatments are administered as prescribed. Provider 

checklists and other techniques of fidelity of delivery monitoring are less trustworthy and  

have weak associations with objective measurements; hence the study could have employed 

observations in practice, which could have been more ideal. Using the framework as a tool 

for analysis could have introduced challenges and bias since the framework had to be adapted 

to contextualize the investigation at hand.  
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS 

 

In conclusion, this study measured implementation fidelity to Zimbabwean retail pharmacists' 

recommended praziquantel dispensing guidelines. It provided evidence for the need for process 

evaluation of interventions to recommended dosage guidelines and, in this case, in measuring 

the implementation fidelity outcome and its importance in improving healthcare outcomes.  

The observed low implementation fidelity by pharmacists could negatively affect the expected 

treatment outcomes, deter the eradication of tropical diseases, and significantly impact the 

country's healthcare financing and its overall fiscus.  

 

According to O'Neil et al., 2020, there is room for improvement in the adherence to 

praziquantel treatment implementation in schistosomiasis eradication programs. These 

programs should also include the following elements: (1) strong political will; (2) adequate 

funding; (3) prudent drug use; (4) efficient training and education; (5) the creation of a national 

schistosomiasis control program; and (6) the development of national legislation and 

regulations. 

 

There is a need for policymakers to focus on a drive to make the communication effort of the 

guidelines more visible; there is also a need to rectify the EDLIZ dosage to align with the 

recommended dosage, the mainly used and visible reference text. Only recent editions of 

reference textbooks on premises by practitioners could be enforced, which could help reduce 

non-fidelity due to coverage factors. The regulatory authorities could also increase this by 

implementing regular inspections of premises to improve general implementation fidelity to 

guidelines.  

 

Another way of increasing implementation fidelity is by reaching out to the drug manufacturers 

to make their package inserts visible and efficiently communicate the recommended dosage. 

This could also be done at a policy-making level by enforcing the visibility of package inserts 

during drug registration.  

 

Lastly, to ensure that implementation fidelity is or has improved, more implementation 

evaluation processes can be carried out; Formative evaluation: the assessment process can be 

designed to identify potential and actual influences on the progress and effectiveness of 

implementation efforts of the guidelines; the analysis with continuous communication with the  
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practitioners can be done as an ongoing improvement process to enable the adaptation and 

improvement of the implementation process. Summative evaluation can also be used to assess 

the impacts of implementation strategies on the outcomes, for example, the financial 

consequences of adopting a specific implementation strategy and using the EBI, which could 

be vital for policymakers in addressing similar issues.  
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Appendix 3: Figures and tables of results findings 
 

Implementation of fidelity score distribution 

 

 

Pie chart showing PZQ Stocking over 2021 in participants' pharmacies 
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Praziquantel stock-out distribution variability stock-out levels over 2021 (in months) 

 
 

 

Pie chart showing the distribution of participants by dispensing practice 
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Pie chart showing the distribution of participants by dosing practice 

 
 

 

 

 

Percentage frequency of reference textbooks used in practice 
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Distribution of moderating factors by the participant's frequencies 
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Skewness and kurtosis tests for normality of the fidelity score distribution 

 
 

Description of fidelity score frequency distribution graph 

Variable  Pr (skewness)   Pr (kurtosis)  

Fidelity score 0.00003 0.08 

 

 

Shapiro Wilks test probability results for fidelity score 

Variable Prob>z 

Fidelity score 0.00 
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Ladder FSCORE – Possible transformations for the fidelity score variable 

 

Transformation Formula Prob> chi2 

Cubic FSCORE^3 0.000 

Square FSCORE^2 0.000 

Identity FSCORE 0.001 

Square root sqrt(FSCORE) 0.097 

Log log(FSCORE) 0.024 

1/(Square root) 1/sqrt(FSCORE) 0.000 

Inverse 1/FSCORE 0.000 

1/Square 1/(FSCORE^2) 0.000 

1/Cubic 1/(FSCORE^3) 0.000 

 

FSCORE Histograms after possible transformations 
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Shapiro-Wilks probabilities for Log and Square root fidelity score transformations 

Variable Prob>z 

Log fidelity score 0.00000 

Square root fidelity score 0.00000 

 

 

Adjusted Logistic regression STATA output of optimum fidelity the moderating factors 
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The goodness of fit of the adjusted model  
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Appendix 4: Study information for participants. 

 

Study title: Fidelity and its moderators to praziquantel dispensing guidelines in Zimbabwe 

retail pharmacists 

 

Greetings: Hello. My name is Victor Ndanda. I am an MSc Epidemiology student at the 

University of Witwatersrand, South Africa. As my studies require, I must undertake a research 

project for my Degree. I am studying the above topic under the supervision of Dr. Juliana 

Kagura.  

 

Introduction: This research project aims to assess implementation fidelity to praziquantel 

dispensing guidelines; and investigate the relationship between the implementation fidelity and 

its moderating factors in Zimbabwe retail pharmacists. I invite you to answer a questionnaire 

as part of my research project. The questionnaire has thirty questions, divided into four 

sections. and will take around 5 to 10  minutes to complete. This survey will run for a week. 

Please take note of the following. 

 

Risks and discomfort: There are no known risks attached to the research study. 

 

Benefits: The study aims to assess implementation fidelity to praziquantel dispensing 

guidelines and investigate the relationship between implementation fidelity and its moderating 

factors in Zimbabwe retail pharmacists. It is intended to benefit from adhering to recommended 

guidelines for praziquantel dosing.   

 

Compensation: There are no costs in participating, and you will not be rewarded (or paid) if 

you participate in the study. 

 

Confidentiality: By signing this document, you indicate your willingness to participate in this 

study. The collected information will be treated with strict confidentiality and only accessible 

to the Principal Investigator and his supervisor. Personal identifiers will not be sought to keep 

your anonymity. 
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Voluntary participation: Participation in this study is voluntary and completion of the survey 

will be considered as consent to participate. 

 

Contact details of the researcher 

Principal Investigator Victor Ndanda Contact details: 

 victorndanda@yahoo.com 

+263 771 674 644  

Supervisor Dr Juliana Kagura Contact details: 

Wits School of Public Health 

Epidemiology and Biostats 

Division 

Juliana.kagura@wits.ac.za 

+27 (0) 11 717 2605 

 

 

This study has been approved by the Human Research Ethics Committee (Medical) of the 

University of the Witwatersrand, Johannesburg (“Committee”). A principal function of this 

Committee is to safeguard the rights and dignity of all human subjects who agree to participate 

in a research project and the integrity of the research. If you have any concerns over how the 

study is being conducted, please get in touch with the Chairperson of this Committee, Dr. 

Clement Penny, who may be contacted by telephone number 011 717 2301 or by e-mail at 

Clement.Penny@wits.ac.za. The telephone numbers for the Committee secretariat are 011 717 

2700/1234. and the e-mail addresses are Zanele.Ndlovu@wits.ac.za and 

Rhulani.Mukansi@wits.ac.za.  

 

Outputs: A research study will be produced with findings, analysis, and recommendations. 

 Upon request. a copy can be availed to participants. 

Participation process 

To participate in the study, kindly follow the link below, which will link you to an online 

survey: 

[SURVEY LINK] 

Thank you for reading this study information sheet. 

May 2022 

mailto:victorndanda@yahoo.com
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Appendix 5: Pharmacists Council of Zimbabwe 
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Appendix 6: Medicines Control Authority of Zimbabwe 
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Appendix 7:    Medical Research Council of Zimbabwe Approval  
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Appendix 8:    Human Research Ethics Committee Clearance Certificate  

 


