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ABSTRACT

Rheumatic Heart Disease (RHD) remains a significant global health issue, particularly in primary healthcare
settings. Enhancing healthcare competence in RHD management was crucial for early detection and
effective treatment. The investigation aims to improve healthcare workers’ competence in managing RHD
through targeted training programs and assess the impact on their knowledge and clinical practices. Pre- and
post-training surveys were used to assess knowledge, confidence, and practices. Clinical observations were
conducted in 46 primary healthcare settings, involving 94 healthcare workers. Variables include knowledge
level, Confidence in RHD Management, clinical practice adherence, diagnostic accuracy, and patient
education effectiveness. Statistical analysis using SPSS Version 25, including the Paired t-test and Wilcoxon
Signed-Rank Test showed significant improvements in healthcare workers’ competence in RHD diagnosis,
treatment, and patient education (p<0,05). The Paired t-test was used to compare the mean differences in
pre- and post-training scores for normally distributed data, it helps determine whether the mean difference
between the two sets of data was statistically significant. The Wilcoxon Signed-Rank Test assessed if there
was significant variation between the two related samples (before and after training) by looking at the rank
order of the differences rather than the actual values. The training program effectively enhanced healthcare
workers’ competence in managing RHD. The intervention holds promise for improving RHD outcomes in
primary healthcare settings, with potential for broader implementation.

Keywords: Healthcare; Rheumatic Heart Disease (RHD); Paired t-Test; Wilcoxon Signed-Rank Test;
Management.

RESUMEN

La cardiopatia reumatica sigue siendo un importante problema de salud mundial, sobre todo en los centros de
atencion primaria. La mejora de la competencia del personal sanitario en el manejo de la EAR es crucial para
la deteccion precoz y el tratamiento eficaz. El objetivo de esta investigacion es mejorar la competencia de
los profesionales sanitarios en el tratamiento de la cardiopatia reumatica mediante programas de formacion
especificos y evaluar el impacto en sus conocimientos y practicas clinicas. Se utilizaron encuestas previas
y posteriores a la formacion para evaluar los conocimientos, la confianza y las practicas. Se realizaron
observaciones clinicas en 46 centros de atencion primaria, con la participacion de 94 profesionales sanitarios.
Las variables incluyen el nivel de conocimientos, la confianza en el manejo de la EHR, la adherencia a la
practica clinica, la precision diagnostica y la eficacia de la educacion del paciente. El analisis estadistico
realizado con el programa SPSS version 25, incluida la prueba de la t emparejada y la prueba de rangos con
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signo de Wilcoxon, mostré mejoras significativas en la competencia de los profesionales sanitarios para el
diagnostico, el tratamiento y la educacion de los pacientes con EHR (p<0,05). La prueba t emparejada se
utilizé para comparar las diferencias medias en las puntuaciones previas y posteriores a la formacion para
datos distribuidos normalmente, y ayuda a determinar si la diferencia media entre los dos conjuntos de datos
era estadisticamente significativa. La prueba de rangos con signo de Wilcoxon evalud si existia una variacion
significativa entre las dos muestras relacionadas (antes y después de la formacion) fijandose en el orden de
rango de las diferencias en lugar de en los valores reales. El programa de formacion mejoré eficazmente
la competencia del personal sanitario en el manejo de la EHR. Se trata de una intervencion prometedora
para mejorar los resultados de la enfermedad en los centros de atencion primaria, con potencial para una
aplicacion mas amplia.

Palabras clave: Atencion Sanitaria; Cardiopatia Reumatica; Prueba t Pareada; Prueba de Rangos con Signo
de Wilcoxon; Tratamiento.

INTRODUCTION

The influence of Rheumatic Heart Disease (RHD) on the illnessproblem of afflicted peoples makes it a
significant source of cardiovascular illness and mortality in several developing countries.® RHD is a long-term
complication of Rheumatic Fever (RF), which typically follows untreated or inadequately treated streptococcal
throat infections.® Primary healthcare (PHC) centers for the affected population are the centers where people
can first report their symptoms related to RHD, which assigns great importance to the anticipation, early
analysis, and further administration of the disease in these centers. Effective early diagnosis and intervention
in PHC could help avoid the advance of RF to RHD saving more costs and invasive corrective procedures such as
valve replacement surgery.® Furthermore, the management of RHD in PHC involves a multidisciplinary approach,
including the use of antibiotics for secondary prophylaxis, regular monitoring, and patient education to prevent
recurrent infections.®However, treating RHD in PHC settings is fraught with difficulties.Early identification and
prompt treatment of RHD are hampered by a lack of diagnostic instruments in many PHC facilities, insufficient
funding, and poor provider training.® In addition, RHD is frequently not well understood by the general public
and medical professionals, which causes delays in diagnosis and treatment.® A large number of patients with
various health conditions overwhelms healthcare systems in some areas, taking focus away from RHD care.
Compounding the issue is the lack of established referral networks between PHC and secondary or tertiary
care, which restricts access to specialized treatment.” Furthermore, economic constraints in PHC settings
result in the underutilization of available resources, which limits the implementation of effective prevention
strategies. The lack of comprehensive data and monitoring systems to track the prevalence and progress of
RHD also impedes long-term planning for its control. Structural barriers such as inadequate infrastructure and
healthcare workforce shortages also contribute to delays in care delivery.® This research aims to assess the
impact of targeted training programs on the clinical practices and knowledge of healthcare professionals while
improving their ability to manage RHD.

Related works

The research evaluated the current level of healthcare linked to RHD, including insufficient information,
diagnostic procedure deficiencies, and pharmaceutical supply constraints. The absence of diagnostic testing,
unclear rules, and low district-level understanding were among the obstacles to supplying RHD-related
treatment. It also suggested improving the distribution systems including diagnoses and needed medications,
decentralized RHD diagnosis and detection, and providing specialist instruction.® The effects of RHD worldwide
looking at a wide variety of issues such as illness burden, the effect on the healthcare system, and socioeconomic
ramifications. The treatable illness has a detrimental impact on individuals, as well as the communities and
healthcare systems in which they reside. The process of avoidance, detection, and treatment was filled with
difficulties and expensive.®)The investigation suggested multisectoral cooperation to address the impact of RHD
by involving the public, medical professionals, and legislators, enhancing healthcare support. It also improved
prophylactic distribution methods and raised technological advancement and research as vital interventions
to spare millions of people from avoidable morbidity and mortality. The investigation examined care models
for pregnant women with RHD from the viewpoint of medical professionals. Healthcare systems, workers, and
subcultures are some of the variables that make providing holistic women-centered care difficult. Treatment
conductors, layers, and mutual comprehension are concepts that impact the caliber of care. These elements
assisted in addressing the difficulty, dismantling data barriers, and enhancing knowledge of diseases and well-
informed decision-making."? To lead traditional capabilities and employ a critical reflexive attitude to analyze
systems, organizations, and procedures, it was essential to integrate physiological and sociological techniques
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in research, training, and practice. That method improved medical results by fostering fruitful cross-cultural
communication and societal change, giving clinicians optimism and orientation, and increasing their ability.®
The purpose of the research was to examine the Patient-Centered Care (PCC) methods employed by medical
staff at a hospital-based Rheumatology Clinic (RC), their relationship to digital technologies, and the alleged
impact of these tactics on patients and medical professionals. The significance of psychological and cultural
transformation was evident, and the roles of healthcare providers and patients were impacted. The research
examined women who had previously been diagnosed with RHD, detailing the clinical and echocardiographic
results, finding obstacles to following their prescribed treatment, and assessing the effects of RHD on their
individual lives. Pregnancy-related RHD diagnosis could have long-term clinical and psychological effects.(
Using a paradigm that addressed six domains such as housing and ecological assistance, public engagement and
autonomy, medical knowledge, education and medical facility cooperation, medical directions, and healthcare
professional education, the research attempted to promote RHD fundamental and preventive measures.
Finding out how research participants perceived the model is the purpose. Though that was constrained by the
complexity of the condition, it increased health education and promoted understanding and independence.®

METHOD

This methodology evaluates the effectiveness of training in enhancing the competency of the healthcare
workers in the management of RHD. Demographic data were obtained while statistical analyses were used to
assess changes in the levels of healthcare workers’ competence about selected aspects of RHD management.

Data Collection

The investigation’s data collection approach included acquiring demographic information from 94 healthcare
professionals in 46 primary care settings. Table 1 depicts the demographic characteristics of healthcare
workers. Participants were categorized by gender, age group, years of experience, professional role, region,
and healthcare center type. These data were collected to describe the healthcare workers participating in the
analysis to assess features that could moderate the effects of the training program on the management of RHD
competence.

Selection Criteria

The selection criteria included factors for both inclusion and exclusion to ensure participants were suitable
for the analysis, with the inclusion criteria being based on the participant’s experience, and their readiness to
contribute in the research, and the exclusion criteria excluded participants, who did not meet the necessary
professional qualifications or were unable to participate in the assessments. Table 2 shows the selection criteria
process.
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Table 2. Participants Eligibility Process

Inclusion Criteria Exclusion Criteria
Healthcare workers employed in primary healthcare Healthcare workers are not involved in RHD management
settings. or diagnosis.
Must have direct involvement in managing or Healthcare workers with less than 6 months of experience
diagnosing RHD. in RHD care.
Willingness to participate in pre-and post-training Workers are unable to complete the pre- or post-training
surveys. surveys.

Variables

The variables in this research are Knowledge levels which are measured by the pre- and post-training
knowledge questionnaires. Self-efficacy of RHD management is assessed using confidence ratings before and
after the training. Clinical practice adherence measures the extent to which diagnostic as well as treatment
guidelines are followed. Diagnostic accuracy in RHD means the degree to which clinicians make accurate
diagnoses of RHD. Patient education effectiveness is measured by the ability of the information being given to
patients on RHD issues.

Statistical Analysis

Data were analyzed using the SPSS Version 25 to assess change in healthcare workers’ competence in managing
RHD before and after training. Paired t-test was used in measuring normally distributed data about normally
distributed services, to establish the significance of the difference between means, before and after training.
Further, to determine the significance of differences between the related samples (before and after training),
to compare the rank order of the discrepancies, the Wilcoxon signed-rank test was utilized. The actual impact
of the training program on the results was evaluated by controlling all possible confounding variables, such
as years of experience or professional function, using Analysis of Covariance (ANCOVA). With a p-value of less
than 0,05, all tests demonstrated substantial gains in the knowledge, confidence, clinical practice adherence,
diagnostic accuracy, and efficacy of patient education of healthcare personnel. This demonstrated the efficacy
of the training intervention.

RESULTS

Statistical comparison also shows that the values of the assessed variables have improved after the
intervention. Several tests, including paired t-test, Wilcoxon signed-rank test, and ANCOVA analysis further
support the training in improving the participants’ knowledge, skills, and confidence, with strong effect sizes
and statistical significance across all measures.

Pre- and Post-Training Assessment of Healthcare Worker RHD Competence

Following a focused training program, Table 3 shows a notable increase in healthcare personnel’s proficiency
in handling RHD. Pre-test scores ranged from 17 % to 43 %, indicating a lack of understanding in important
areas such as early indicators of RF, diagnostic standards, and management techniques. Nonetheless, post-test
results showed significant improvements, with 72 % to 96 % of correct responses across a range of subjects, such
as screening, diagnostic techniques, and preventative measures. Improvements in areas including identifying
RF symptoms, comprehending the diagnostic value of echocardiography, and treating penicillin allergies were
the most noticeable. With statistically significant p-values (<0,001), these findings demonstrate how well the
training improved the knowledge, abilities, and confidence of healthcare professionals in managing RHD. They
also highlight the potential for such programs to improve patient outcomes and advance RHD management in
primary healthcare settings.

To determine if the zero and mean discrepancies between two sets of data are significance levels, the
mean values of two groups that is associated. This procedure was applied to analyze the before and after test
scores from each variable shown in table 4. To compare pre-test and post-test designs before and after the
implementation of the program, and to calculate the mean difference, p-value, df, and t-statistic value. The
p-values for each of the following variables such as Knowledge Level, Clinical Practice Adherence, Diagnostic
Accuracy, Confidence in RHD Management, and Patient Education Effectiveness are stated as <0,001. Therefore,
the variances between the before and after test are statistically substantial with extremely high confidence
(more than 99,9 %), and the results after the test are for every variable considerably higher than the the prior
test scores. Thus, with the largest mean difference (23,5) among the variables, results from Patient Education
Effectiveness have been found. Knowledge Level ranks second with a mean difference of 23,3. Both variables
exhibited statistically significant increases.
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Wilcoxon Signed-Rank Testis also known as the signed-rank test and is used in comparing paired data which
is unsuccessful in the normality test, but where the paired t-test cannot be used. Table 5 shows the outcome
of the Wilcoxon signed-rank test. By concentrating on the rankings of the differences rather than the actual
scores, this test specifically examined two concurrent groups to ascertain whether there is a statistically
significant variance in the mean of the differences. It’s most appropriate when using ordinal data or when the
distribution of differences is positively skewed. The findings also show that there are changes in all the assessed
factors, and the p-values are less than 0,001. This can be concluded from the fact that the mean after training
score is significantly higher than the mean before training score on all factors.
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Figure 1. Mean Comparison of various variables

Results denote the signature strength of medium to large effect size, which for bootstrapped estimates ranges
between 0,60 and 0,64. These values demonstrate the training intervention is significant and socially significant
in terms of larger effect sizes. Examining these by Z-statistic, Patient Education Effectiveness had the largest
negative Z-statistic (-6,22) and measures the largest improvement (ES = 0,64). The remaining variables such as
Knowledge Level, Confidence in RHD Management, Clinical Practice Adherence, and Diagnostic Accuracy also
depicted increased improvement with effect size over 0,60. The results therefore show the benefits of the training
program in enhancing the important competencies and knowledge domains. The strong effect sizes and significant
p-values enhance clinical practices and patient-related outcomes. The results presented in this analysis reveal the
extensive changes produced by the intervention within all views considered in the assessment.
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Figure 2. Pre- and Post-Comparison of Wilcoxon Signed-Rank Test Variables
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ANCOVA is a statistical technique that combines the ideas of analysis of variance with regression. While
statistically adjusting for the effects of one or more variables, it examines whether the means of a dependent
variable change between groups. It removes the variability of the dependent variable that is observed about
the covariates hence leaving the results of the independent variable. The covariate Pre-training Knowledge the
dependent variable was affected as was found by an F-statistic of 10,5, p < 0,001 comparing initial knowledge
level and post-training knowledge. The Training Effect also reached a statistical significance with an F-statistic
of, 22,4, p<0,001. Therefore, confirmed that the training intervention influenced the dependent variable after
accounting for prior knowledge. The partial n? expresses the percentage of variance accounted for by each
factor. The covariate Pre-training Knowledge for 15 %, and the Training Effect explained the largest 30 % of the
variance, evidencing the training’s influence on the differences observed during training. The significance of
both the covariate and the training effect indicates that adjusting for baseline differences is critical for the
assessment of interventions. Hence, through partially the effect of training, the analysis reduces variability
and confirms that the intervention was responsible for enhancing the post-training knowledge and skills. Table
6 depicts the outcome of ANCOVA.

Table 6. Results of ANCOVA for Training Effectiveness

Source SqL?:r:so(fSS) df Mear(\A:st'])uare F-Statistic p-value Partial n2

Pre-training Knowledge 150,0 1 150,0 10,5 <0,001 0,15

(Covariate)

Training Effect 320,0 1 320,0 22,4 <0,001 0,30

Error 1280,0 92 13,91 - - -

Total 1750,0 94 - - - -
DISCUSSION

An effective outcome is highlighted in the statistical evaluation of the training program on enhancing the
competencies of healthcare workers in the management of RHD. The paired t-test results present significant
changes in all the studied variables, namely Knowledge Level, Clinical Practice Adherence, Diagnostic Accuracy,
Confidence in RHD Management, and Patient Education Effectiveness with p-values less than 0,001. This
indicates that the after-training scores were significantly higher than the initial training scores. These results
are also supplemented by the Wilcoxon Signed-Rank Test, which shows a relatively high effect size from 0,60
to 0,64 which means that the impact of the intervention type was of medium to big effect. The Z-statistics
of each variable demonstrate significant enhancements, with Patient Education Effectiveness as the major
advancement. Thus, statistically significant differences between pre-training and post-test results show that
the Pre-training Knowledge and the Training Effect had a significant F value and both the independent variables
influenced the post-training outcomes, conditioning for the baseline difference. The value of The Training
Effect was 0,30 which accounted for 30 % of the total variability, and the value of Pre-training Knowledge
accounted for 15 % of the total variability, thus proving that the intervention made a significant difference.
These findings imply that the training was useful in improving the knowledge and practice of healthcare workers
dealing with RHD patients. The research findings reveal that consistently higher pre and post-test percentages
in all the domains coupled with large-effect size, underline the importance of training endeavors in enhancing
healthcare practices and patient outcomes in PHC.

CONCLUSIONS

The training program has produced a meaningful level of improvement in the management of RHD among
the healthcare workforce in terms of their competence in terms of knowledge, clinical practices, diagnostic
accuracy, and patient education. After using both pre-and post-training knowledge assessments together with
clinic observations, significant improvements were noted in terms of meeting effective standards of RHD case
identification and management by healthcare workers. Through the quantitative measures of the research with
the use of ANCOVA, Paired t-tests, and Wilcoxon Signed-Rank Tests, it was estimated that all these enhancements
are significant. This intervention holds the most promising impact on improving RHD outcomes in PHC and is
more expansively beneficial to developing a stronger healthcare workers’ approach to handling RHD worldwide.
A limitation of this study is its focus on primary healthcare settings, which could limit generalizability and
subsequent research could include all healthcare settings and various settings with extended follow-up for
evaluation of the course’s impact on RHD management results.
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