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The quality of medical services plays a crucial role in public health, directly affecting
patient well-being, trust in healthcare institutions, and overall treatment outcomes. Despite
advancements in medical technology and treatment methodologies, ensuring consistent, object-
tive, and comprehensive evaluations of medical professionals remains a significant challenge.
Existing quality assessment methods often focus on retrospective case reviews and financial
management aspects, failing to provide real-time, data-driven insights into physician com-
petence, continuous professional development, and patient satisfaction. This research proposes
the Quality Medical System (QMS) as a comprehensive evaluation framework for medical
professionals, integrating three key subsystems: Control and Expert Review (CER), Educational
Portfolio (EP), and Patient Feedback (PF).

The objective of this study is to develop a systematic, multi-faceted approach to assessing
healthcare quality, incorporating quantitative and qualitative data sources. The CER subsystem
evaluates physician competency through independent expert case reviews, ensuring evidence-based,
objective assessments of diagnostic accuracy, treatment effectiveness, and adherence to medical
standards. The EP subsystem tracks educational progress, measuring participation in training
programs, certification courses, and research activities, promoting continuous professional growth.
Meanwhile, the PF subsystem collects and analyzes patient feedback, capturing insights into
physician-patient communication, service efficiency, and overall patient satisfaction.

To validate the QMS model, an experimental study was conducted across multiple
healthcare institutions, assessing its impact on physician performance, professional deve-
lopment, and patient trust. Results demonstrate a 15 % increase in professional competency
scores, a 25 % rise in physician engagement in educational programs, and a 20 % improvement
in patient satisfaction ratings. Furthermore, the misdiagnosis rate decreased by 10 %, indicating
that objective competency assessments lead to more accurate clinical decision-making.

One of the primary challenges in implementing QMS is the resource-intensive nature of data
collection, processing, and system integration. Additionally, patient feedback may contain subjective
biases, requiring advanced statistical techniques to ensure evaluation reliability. However, the
modular design of QMS allows for customization, making it adaptable to the specific needs of
different medical institutions. Future enhancements will explore machine learning applications for
automating competency assessments, predictive analytics for optimizing training recommendations,
and real-time patient feedback collection via mobile applications.
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This study highlights the effectiveness of QMS as a holistic, scalable solution for enhancing
healthcare service quality. The integration of competency-based assessments, continuous
professsional development tracking, and patient-centered feedback mechanisms fosters a data-
driven, transparent, and improvement-oriented approach to medical service management. The
findings underscore the potential of QMS as a transformative tool in modernizing healthcare
evaluation frameworks, ultimately contributing to higher standards in medical education,
improved patient care, and more reliable clinical outcomes.

Keywords: Quality Medical System, healthcare evaluation, physician competency, patient
satisfaction, continuous medical education, healthcare management, expert review, clinical
decision-making.

Problem Statement

Medical services play a critical role in society, as healthcare quality directly impacts people’s health
and well-being. Despite technological advancements and the implementation of modern medical techno-
logies, the quality of medical services often remains insufficiently controlled. In many cases, quality
assurance is limited to reviewing individual medical cases only after a problem has become evident, making
early-stage intervention difficult. Evaluating the professionalism of physicians and the accuracy of their work
is essential not only for ensuring high-quality healthcare but also for fostering trust between medical
professionals and patients.

A major challenge in healthcare is that the quality of medical services is not always reliable. Patients
frequently find themselves having to undergo repeated medical tests to obtain accurate results. There are
cases where the initial test results fail to provide a definitive diagnosis, necessitating additional visits to
medical facilities and repeated procedures. This leads to a waste of time and financial resources while also
imposing additional psychological and emotional stress on patients. Furthermore, many individuals seek
consultations from multiple doctors to obtain varying opinions about their condition, indicating a certain
degree of mistrust in the initial medical assessments.

Ensuring the quality of medical services is a fundamental requirement for effective treatment and
disease prevention. Healthcare systems must be designed to meet patient needs while adhering to safety and
reliability standards. This underscores the necessity of a systematic approach to quality control in the medical
field, which can improve physician-patient interactions, enhance service standards, and reduce the likelihood
of medical errors.

Although high-quality medical equipment is crucial, the physician’s role remains the cornerstone of
medical service quality. Modern medicine relies on a wide array of advanced technologies, with many
procedures now being performed using automated systems. However, the physician remains central to the
decision-making process, as they not only interpret diagnostic data from medical devices but also apply
clinical expertise to determine the most appropriate course of action. High-quality healthcare is achieved
through the synergy of cutting-edge medical equipment and highly skilled professionals, enabling accurate
and timely diagnosis and treatment.

Given these challenges, there is a pressing need for a system capable of objectively evaluating
physicians’ competencies and the quality of the services they provide. To address this issue, the Quality
Medical System (QMS) has been developed to conduct a comprehensive evaluation of medical professionals
based on multiple criteria. QMS integrates several subsystems, including Control and Expert Review (CER),
Educational Portfolio (EP), and Patient Feedback Assessment (PFA). Each of these subsystems enables an
objective evaluation of a physician’s competence from different perspectives: professional experience,
educational background, and patient communication quality.

This study aims to develop a model for assessing medical service quality through the integration of
QMS into the healthcare sector. To achieve this goal, the following objectives are outlined:

1. Analyse existing methods for evaluating medical service quality and identify their strengths and

weaknesses.
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2. Develop a methodology for assessing physicians’ competencies based on control and expert
review, educational portfolio, and patient feedback.

3. Establish a system of weighted coefficients for each assessment component to account for the
specific characteristics of different medical institutions.

4. Implement an optimization algorithm to calculate the most effective weight coefficients for
ensuring an objective and fair evaluation of physicians.

5. Conduct an experimental study to validate the effectiveness and reliability of the proposed QMS
framework.

6. By implementing QMS in the healthcare sector, medical institutions can significantly enhance the
quality of medical services. This, in turn, will contribute to improved public health outcomes and
mitigate the issue of patient distrust in medical evaluations.

Analysis of Recent Studies and Publications

The article The Influence of Payment by Category on the Quality of Medical Service in Public
Hospitals from the Perspective of Smart City focuses on economic and administrative aspects such as cost
optimization and financial stability improvements. Despite these valuable insights, the research omits crucial
factors like physician qualifications and patient feedback, both essential components for comprehensive
medical professional evaluation. Thus, it offers only partial insights compared to the holistic approach of the
Quality Medical System, which directly evaluates physician competencies and patient interactions (Mei, &
Zhang, 2021).

In Evaluation of Inter-Provincial Medical and Health Service Quality and Influencing Factors Based
on Factor Analysis, authors propose a region-specific adaptive evaluation model to address healthcare
disparities across diverse regions, particularly relevant for countries with varying infrastructure and
socioeconomic conditions. Although effective in evaluating regional accessibility, this model neglects
individual-level factors such as physician competencies and patient satisfaction, critical components integ-
rated comprehensively within QMS. Therefore, while useful at the regional level, it lacks the person-centered
detail provided by QMS (Zhang, & Zhang, 2021).

The publication Informational Support of Automated Quality Management Systems for Medical
Service Provision Based on the Prognosis of the Patient Affecting Outcome in Social Emergencies
emphasizes information-driven management strategies particularly suited for emergencies, leveraging
predictive analytics and statistical data analysis. While valuable for crisis management, the method does not
encompass broader everyday evaluations of physician skills or patient experiences. In contrast, QMS
explicitly includes ongoing assessments of medical professionals’ competencies and patient feedback,
demonstrating a broader applicability for continuous quality enhancement (Mikhailov et al., 2019).

The article Research on the Data Quality Control Model of the Traditional Chinese Medicine Inpatient
Medical Record Home Page Based on XGBoost presents a robust approach to improving data quality in
medical records using the XGBoost algorithm, achieving high accuracy and consistency. Nevertheless, the
model focuses exclusively on data integrity without addressing critical quality aspects such as physician
expertise or patient satisfaction. This narrow focus contrasts significantly with the comprehensive framework
provided by QMS, which systematically integrates data-driven methods with professional competency
assessments and patient-centered evaluations (Pan et al., 2021).

In Design and Implementation of a Perioperative Medical Data Quality Management Platform, authors
describe a platform designed to manage complex perioperative data through inter-system comparisons and
temporal logic rules. While effective for managing technical data inconsistencies, this platform does not
evaluate physician performance or patient experiences. Compared to QMS, which offers a balanced approach
incorporating both technical and human-centric evaluation criteria, this perioperative platform remains
narrowly focused on technical data control, limiting its overall applicability for comprehensive healthcare
quality assessment (Cao et al., 2022).



64 I. Pavliv, O. Lozytskyy

The Donabedian Approach for Simulation Modeling to Evaluate the Quality of Emergency Medical
Services in a Large Metropolitan Area integrates environmental factors and system dynamics within the
classic Donabedian framework. This enhanced model effectively evaluates complex emergency medical
scenarios in urban areas but demands extensive computational resources and detailed data collection. Despite
its robust evaluation capability, it lacks explicit individual-level assessments of physician competencies or
patient interactions, which are systematically integrated within QMS, making QMS more practical for
routine healthcare service evaluations (Begicheva, 2020).

In the article Optimization of Medical Care Provision in Intelligent Medical Information Systems,
authors utilize multi-agent systems and Pareto optimization for personalized treatment plans, enhancing
patient-specific care and resource management. The approach is particularly effective in clinical
personalization and cost-efficiency but requires substantial computational resources and detailed patient
databases. However, it does not incorporate comprehensive physician competency assessments or patient
feedback, aspects integral to QMS, which provides broader healthcare quality indicators beyond operational
efficiency (Bodin et al., 2023).

The Fuzzy Model for Evaluating the Quality of Medical Care leverages fuzzy cognitive modeling and
fuzzy binary relations to assess structural changes and their indirect effects on healthcare service quality. It
offers strategic value for predicting administrative impacts but is complex to implement, requiring
specialized expertise and significant computational resources. Unlike QMS, it does not explicitly evaluate
physician competencies or patient satisfaction, limiting its ability to provide a complete quality assessment
at the individual level. Integration with QMS could enhance the predictive model’s comprehensiveness by
including direct professional and patient evaluations (Begicheva, 2019).

In Research on Computer Intelligent Nursing Home Service Quality Assessment Factor Scoring
Feedback System, the authors propose a detailed, multi-stakeholder quality evaluation model tailored for
elderly care institutions. This comprehensive model effectively integrates regulatory oversight, institutional
management, and elderly patient feedback, enhancing transparency and stakeholder cooperation. Despite its
strengths, this approach is specialized for elderly care, limiting its broader applicability. Unlike QMS, it does
not fully address physician competency evaluations or general patient experiences, making QMS more
universally adaptable across diverse healthcare contexts (Li, 2024).

The article A GRA-Based Method for Evaluating Medical Service Quality introduces Grey Relational
Analysis combined with fuzzy multi-criteria decision-making to handle uncertainties in medical service
evaluation. This structured, mathematically driven model effectively integrates subjective and objective
criteria, enhancing precision and versatility in uncertain contexts. However, it primarily emphasizes
structured data analysis without explicitly integrating physician skills and patient feedback evaluations.
QMS, conversely, systematically incorporates these critical dimensions, offering a more comprehensive and
practical framework for healthcare quality evaluation at the individual level (Liu et al., 2019).

The study Informatization Promotes Medical Colleges to Improve the Level of Governance and the
Quality of Personnel Training focuses on the transformative impact of digitalization within medical
education, enhancing governance structures, decision support, and educational methodologies. The authors
emphasize the importance of collaborative platforms linking medical colleges and clinical practices,
significantly improving educational efficiency. While effective in educational governance, this
informatization approach does not explicitly evaluate clinical competencies or patient interactions. QMS
addresses these gaps by directly integrating professional skill evaluations and patient feedback, providing a
holistic evaluation of healthcare quality beyond purely educational contexts (Peng, 2021).

In Based on Public Health Service in Smart Medical Comprehensive Service Platform, authors
propose a large-scale integrated healthcare platform using IoT, cloud computing, and big data analytics to
address healthcare disparities and enhance resource distribution and operational efficiency. Although highly
effective for public health management, the platform primarily focuses on large-scale operational and
infrastructure improvements rather than detailed evaluations of physician competencies or patient
satisfaction. In contrast, QMS provides a more detailed individual-level evaluation framework, explicitly
incorporating professional competencies and patient experiences into healthcare quality assessment (Zeng
& Wu, 2019).
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Finally, the article the Information Technologies in the Control Mechanism of Medical Processes
examines a dynamic IT-based model for managing medical processes, emphasizing adaptability during crises
like pandemics. This approach enhances operational responsiveness and adaptability through real-time
adjustments to healthcare processes. However, it predominantly focuses on organizational and procedural
aspects rather than directly evaluating physician competencies or patient feedback. QMS integrates these
human-centric dimensions explicitly, enabling comprehensive quality evaluations at both procedural and
individual professional levels, which could effectively complement the operational strengths of this IT-based
approach (Sultanovs et al., 2020).

Formulation of the Article’s Objective

The objective of this article is to develop a comprehensive evaluation framework for assessing the
competency, professional development, and patient interaction quality of medical professionals through the
implementation of the Quality Medical System. The study aims to integrate objective expert assessments,
educational tracking, and patient feedback into a unified evaluation model that ensures transparency,
reliability, and adaptability in healthcare quality management. By analysing existing assessment methods,
identifying their limitations, and proposing a data-driven, systematic approach, this research seeks to enhance
the accuracy of physician evaluations, improve medical service standards, and foster continuous professional
development.

The Quality Medical System is designed to provide a comprehensive evaluation of healthcare service
quality based on multiple criteria. It consists of several subsystems, each of which plays a specific role in
the holistic assessment of medical personnel’s professional competencies, interactions with patients, and
educational background. The core components of the QMS system include:

Control and Expert Review Subsystem
Educational Portfolio Subsystem
Patient Feedback Module

Together, these components ensure a reliable, objective, and well-balanced assessment of medical
professionals’ performance.

Formally, the Quality Medical System can be represented as a formula that incorporates its key
components and their respective contributions to the overall evaluation of healthcare service quality:

QMS = W, -CER+ W, -EP + W, - PF , (1)

where QMS — the overall quality assessment of medical services; CER — the Control and Expert Review
Score, which evaluates the performance of the Control and Expert Review Subsystem; EP — the Educational
Portfolio Score, which assesses the educational qualifications and professional development of medical
personnel through the Educational Portfolio Subsystem; PF — the Patient Feedback Score, which measures
the interaction and communication quality with patients, as determined by the Patient Feedback Module;
Wy, W,, W53 — weight coefficients that determine the relative importance of each subsystem in the overall
assessment.

Main Results
Control and Expert Review Subsystem

The Control and Expert Review Subsystem evaluates the professional qualities of medical personnel
based on specific criteria, such as:

noc. W
CER = M' )

where CER — the overall Control and Expert Review Score; C; — evaluation criteria (e.g., diagnostic accuracy,
treatment effectiveness); W; cggr — weights assigned to each criterion; n — the total number of evaluation
criteria.
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Educational Portfolio Subsystem

The Educational Portfolio Subsystem assesses the educational qualifications and professional
development of medical personnel (Educational Portfolio score) based on:
EP = Lj5aS) Wjep ()
m 1
where §; — indicators of educational achievements (e.g., number of certifications, participation in seminars
and workshops); W; gp — weights assigned to each indicator based on its significance; m — total number
of educational indicators.

This subsystem ensures that healthcare professionals maintain up-to-date knowledge and skills by
actively engaging in continuous learning and professional development activities.

Patient Feedback (PF) Module
The Patient Feedback Module evaluates patient satisfaction (PF score) based on:

PF = Y1 Rk 'Wk,PF, 4)
p
where R, — patient feedback ratings (e.g., service quality, communication); Wy, pr — weights assigned
to each type of feedback; p — the total number of feedback indicators.
The weight coefficients (Wy, W,, W3) are determined based on the priority of each subsystem in the overall
evaluation. For example, if patient interaction is considered the most important aspect, then W3 > W,, W,.
The model allows for the customization of weights and criteria to align with the specific needs of the

healthcare service system.
Architecture of the QMS System

The QMS system is built on the principles of a multi-level architecture, allowing for efficient
management of various aspects of healthcare service quality (Fig. 1). The core architectural structure of the
system consists of several levels: the data collection level includes tools for gathering information from
various sources, such as forms filled out by experts, patient feedback surveys, and integration with databases
storing the educational achievements of medical professionals; the data processing level comprises
algorithms for analysing and processing collected data, handling CER forms, analysing educational
achievements, and classifying patient feedback for further evaluation; the evaluation level conducts the final
calculation of results based on the data collected and processed at previous levels, where the CER, EP, and
patient feedback subsystems are integrated to generate an overall assessment reflecting professional
competence, educational qualifications, and patient satisfaction; and the feedback level allows both
management and healthcare professionals to receive evaluation results along with recommendations for
improvement, ensuring a continuous process of healthcare service quality enhancement.

Control and Expert Review Subsystem

The CER subsystem serves as the core module of the QMS system, enabling an objective assessment
of the professional competence of medical personnel. It is based on the principle of expert review, allowing
evaluations to be conducted using real medical cases selected by independent experts with the necessary
level of experience (Figure 2).

The goal of the subsystem is to provide an unbiased evaluation of physicians’ professional
performance through the analysis of specific clinical cases. This approach helps identify strengths and
weaknesses in the practical skills of medical professionals, supporting their ongoing professional
development. Furthermore, the system enhances transparency in the evaluation process, fostering greater
trust among patients and healthcare management.

The implementation process involves experienced medical experts selecting clinical cases for analysis.
Physicians then complete specialized evaluation forms, which are tailored to the type of medical case. Each
section of the form is assigned a specific weight, allowing for the consideration of various aspects of medical
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treatment. The final assessment is expressed as a percentage of the maximum possible score. The primary

focus is on physicians’ professional skills in real clinical scenarios, ensuring an objective and accurate
reflection of their competence.

QMS System Multi-Tier Architecture
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Fig. 1. Multi-Level Architecture of QMS

The CER subsystem holds the highest weight among all QMS subsystems, as it directly evaluates
physicians’ professional expertise in real-world situations, providing a reliable and objective measure of
their competence.
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Input Data (Evaluation Sources)
Selection of Medical Cases by Experts

A
Analysis of Medical Cases by Experts
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Y
Output Data
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« |dentification of strengths and weaknesses
of the physician

 Recommendations for improvement

Fig. 2. Control and Expert Review Subsystem

The Educational Portfolio Subsystem is a crucial component of the QMS system, as it evaluates the
educational background of medical professionals. To form this assessment, the EP subsystem considers
criteria such as the number and duration of completed training programs, participation in conferences and
seminars, possession of professional certifications, academic publications, and involvement in educational
and research initiatives that contribute to the continuous professional development of medical personnel.

The objective of this subsystem is to assess physicians’ educational training and their commitment to
continuous professional growth. This approach encourages medical professionals to engage in lifelong
learning, ultimately leading to higher healthcare service quality and ensuring compliance with modern
medical standards.

The implementation process involves the collection and analysis of data related to physicians’
educational achievements. Information on participation in training programs, seminars, conferences, and
acquired certifications is systematically recorded. Each educational activity is evaluated based on predefined
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criteria, where each event is assigned a weight according to its significance. The importance of each
educational activity is determined by the following factors:

W;= aT;+ BA; + yP;+ § F; + €R;, )

where T —training duration long-term programs have a higher weight; A — accreditation level the status of
the educational institution or certifying organization is assessed; P — practical benefit the extent to which
training directly enhances a physician’s competencies; F — frequency of participation the number of similar
events attended by the physician within a given period; R — professional relevance the alignment of the course
content with the physician’s specialization.

Thus, the Educational Portfolio serves as a motivation tool and a mechanism for maintaining high
standards among medical personnel. It plays a crucial role in encouraging professional development and
enhancing the qualifications of healthcare professionals, ensuring the presence of highly skilled specialists
within medical institutions.

Input Data

A 4

Data Storage and Standardization
Module
(Data Repository)

Y

Analytical Module, Performance
analysis, Effectiveness evaluation

A 4
Visualization and Reporting
Module, Display of results and
trends

Fig. 3. Educational Portfolio Subsystem

Patient feedback is a critical component of the QMS system, as it reflects patient satisfaction with
medical services and the quality of interaction between physicians and patients. This module enables the
collection of patient experience data, which serves as an important indicator of service quality.

The objective of this subsystem is to gather patient feedback to assess the level of satisfaction with
medical services. This allows for evaluating physician-patient interactions and identifying areas that require
improvement.

The implementation process involves the systematic collection of feedback after a patient visit. Each
response includes questions regarding the quality of medical care, communication level, and overall
satisfaction. All responses are analyzed based on weight coefficients that reflect the significance of various
interaction aspects. The key evaluation criteria typically include quality of medical care (W; ) — assesses the
professional level of the physician; communication level (W,) — measures how well the physician explains
the diagnosis and treatment plan; overall satisfaction (IW/3) — captures the patient’s general impression of the
treatment process.

The final result is an integrated score, which represents the overall level of patient satisfaction.

EP=Y".W;-S;, (6)

where EP — overall patient satisfaction score; W; — weight coefficient of the i-th criterion; S; — patient
rating for the i-th criterion; n — total number of criteria in the feedback form.
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Thus, the patient feedback system plays a key role in enhancing the quality of healthcare services and
building trust in medical professionals. The Patient Feedback Module is essential for ensuring continuous
feedback, which helps improve service quality and increase patient trust in healthcare institutions.

Input Data (Evaluation Sources)

* Patient-completed surveys

¢ Assessment of medical care quality

¢ Feedback on physician
communication

« Overall satisfaction level

\ 4
Processing of Received Data

« Validation and filtering of feedback
« Analysis of missing or incorrect data
« Assignment of weight coefficients

Y

Calculation of the Overall Score

Application of the formula

) 4
Output Data

. Comprehensive assessment of
patient interaction quality
. Visualization of results in QMS

Fig. 4. Patient Feedback Subsystem

Role of Each Module in the QMS System

Each module of the QMS system plays a critical role in the comprehensive evaluation of healthcare
service quality. CER provides the primary professional assessment, allowing for the determination of
medical personnel competency in real working conditions. EP contributes to the enhancement of medical
staff qualifications by encouraging continuous learning and professional development. This module helps
healthcare institutions maintain a high level of staff expertise, ensuring compliance with modern medical
standards. Through EP, the system can track which physicians actively engage in professional development
programs and assess their readiness to perform their duties at a high level. PF serves as an indicator of patient
satisfaction and evaluates the quality of physician-patient interactions. Patient feedback provides medical
personnel with objective insights and helps management identify areas for improvement. This module makes
the QMS system more patient-oriented, which is crucial for fostering long-term, trust-based relationships
between healthcare providers and patients.

Synergy of Modules and a Holistic Evaluation Approach

The QMS system implements an integrated evaluation approach, where each module plays a unique
yet complementary role. The assessments derived from CER, EP, and PF together create a comprehensive
profile of each medical professional. This approach not only evaluates physicians’ performance but also
motivates them to engage in professional development, improve patient interactions, and achieve high-
performance standards.

The integration of these three aspects allows QMS to generate a well-balanced evaluation, considering
both professional competencies and patient experiences. Additionally, this adaptability enables the system
to be tailored to the specific needs of a clinic and its patients, thereby enhancing overall healthcare quality
management efficiency.
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Example:

Wegr =0.5 (50 % weight)
Wgp  =0.3 (30 % weight)
Wpr  =0.2 (20 % weight)

CER =90 %
EP =80 %
PF=70%

Ophysician = (0.5 * 90) + (0.3 * 80) + (0.2 * 70) = 83 %
Challenges and Benefits of Implementing QMS

The QMS system offers several important benefits. It ensures objective evaluation, as the CER and EP
subsystems rely on factual data, providing transparency and accuracy in assessment results. It contributes to
service quality improvement, with EP and patient feedback motivating physicians toward continuous
development, which directly enhances the quality of healthcare services. The built-in feedback mechanism allows
patient feedback to offer valuable insights that can be used to adjust service delivery approaches and improve
patient care. Additionally, the system demonstrates high adaptability, as it can be tailored to meet the specific
needs of different healthcare institutions, making it a flexible and user-friendly solution. Despite these advantages,
the QMS system presents certain challenges that require attention. Implementing the system demands significant
resources for configuration, technical maintenance, and staff training, which may be a barrier for some institutions.
Data collection, particularly patient feedback, is often complicated by subjectivity, necessitating the use of
statistical methods to ensure the objectivity of evaluations. Furthermore, dynamic changes in medical competency
requirements and treatment standards necessitate the regular updating of criteria and weight coefficients, which
is crucial for maintaining the long-term effectiveness of the QMS system.

Future Prospects for the QMS System

Over time, the QMS system can be enhanced with emerging technologies such as machine learning to
analyze large datasets collected from patients and medical personnel. Additionally, the implementation of
automated algorithms for personalized training programs tailored to physicians’ needs and specialties would
be beneficial. Another promising development is the creation of a mobile application for real-time patient
feedback collection, which would significantly increase the efficiency of data processing.

Research Findings

To validate the proposed QMS model, a small-scale experimental study was conducted across two
multidisciplinary healthcare institutions over a period of 12 months. The goal was to assess the system’s
impact on physician performance, continuing education, and patient satisfaction. Physicians were divided
into two groups: the experimental group (which used the QMS) and the control group (which continued
using traditional evaluation practices).

The experiment involved structured data collection through expert case reviews, tracking participation
in educational activities, and standardized patient satisfaction surveys. Stratified sampling was used to ensure
a balanced representation of physicians across specialties, and all results were analyzed using descriptive
statistics and confidence intervals.

The results demonstrated statistically significant improvements in the experimental group. Physicians
evaluated through the QMS showed a 15 % increase in competency scores, a 25 % rise in participation in
educational programs, and a 20 % improvement in patient satisfaction ratings. In contrast, the control group
showed no statistically significant changes during the same period. Furthermore, the misdiagnosis rate in the QMS
group decreased by 10 %, confirming the practical impact of competency-based evaluation mechanisms.

These findings support the effectiveness of QMS as an evidence-based framework for enhancing the
quality of healthcare services. The experiment, although limited in scope, provides empirical validation for
the model and demonstrates its scalability and adaptability for broader implementation.

Improvement in Professional Competence of Medical Personnel

The implementation of the Control and Expert Review subsystem demonstrated a significant impact
on physicians’ professional competence. Assessments based on real medical cases selected by experts
enabled the identification of strengths and weaknesses, facilitating targeted skill development.



72 I. Pavliv, O. Lozytskyy

Analysis of the results showed a positive trend in physicians’ professional performance following the
QMS implementation. The average competency score among medical personnel increased by 15 %, indi-
cating the effectiveness of objective evaluation mechanisms. The rate of misdiagnoses decreased by 10 %,
demonstrating improvements in diagnostic accuracy and clinical decision-making. Greater adherence to
treatment protocols was observed, contributing to higher standards of medical service delivery and
compliance with modern healthcare regulations.

These findings confirm the QMS system’s effectiveness in enhancing professional competence,
improving diagnostic accuracy, and optimizing healthcare service standards.

Improvement in Educational Preparedness

The Educational Portfolio subsystem proved to be an effective tool for motivating physicians toward
professional development. The study analyzed physicians’ participation in training programs before and after
QMS implementation, using a sample of 100 physicians from two healthcare institutions over 24 months (12
months before and 12 months after EP implementation).

Key findings are the percentage of physicians who completed at least one professional training
program per year increased from 40 to 65 % (+25%). The average number of training events per physician
increased from 1.8 to 2.7 per year. The number of internationally recognized certifications increased by
15 %, reflecting an increase in professional accreditation levels.

To ensure the statistical validity of the results, several methods were applied. Stratified sampling was used
to categorize physicians (such as surgeons, therapists, pediatricians, etc.), which helped eliminate selection bias.
The sample ensured even distribution by including physicians from regional, district, and municipal clinics,
thereby achieving broad representation of the healthcare sector. Additionally, reliability analysis was conducted
using a 95 % confidence interval to verify the statistical significance of observed changes. Furthermore, 85 % of
physicians who participated in training programs received positive feedback from experts in the CER assessments,
highlighting the correlation between ongoing education and professsional competency improvement.

Thus, the Educational Portfolio subsystem fostered a culture of continuous learning, significantly
contributing to higher standards in medical practice.

Increase in Patient Satisfaction

The Patient Feedback Module enabled the collection of detailed insights into patient satisfaction
levels, identifying key areas for improvement.

Findings from the feedback analysis demonstrated a positive trend. Overall patient satisfaction
increased by 20 %, serving as a key indicator of the effectiveness of enhanced healthcare service models.
The number of patient complaints decreased by 15 %, reflecting the resolution of critical service issues. 78 %
of patients reported an increase in trust toward medical recommendations, highlighting improvements in
physician-patient communication and service delivery.

Thus, the Patient Feedback Module played a crucial role in enhancing patient trust and overall
satisfaction, contributing to the QMS system’s overall effectiveness.

Analysis of Results

Despite its significant achievements, the QMS system presents certain limitations that may impact its
adoption in healthcare institutions. High resource demands: Implementing CER and EP subsystems requires
substantial resources, including staff training and system maintenance. Subjectivity in patient feedback:
While patient feedback is valuable, it may be emotionally driven or incomplete, necessitating additional
processing to ensure evaluation objectivity. Complexity of customization: The QMS system is highly
intricate, requiring flexibility in configuration to meet the specific needs of each healthcare institution, which
may demand additional efforts from management.

Future Development Directions. Integration with Electronic Health Records and machine learning for
automated data analysis, reducing administrative workload. Development of mobile applications for real-
time patient feedback collection, improving data responsiveness and service optimization.



Developing an evaluation framework for medical professionals using QMS 73

Conclusions

This study focused on the implementation and evaluation of the Quality Medical System as a
framework for improving medical service quality in healthcare institutions. The QMS system comprises
three primary subsystems Control and Expert Review, Educational Portfolio, Patient Feedback.

Each module contributes to comprehensive quality assessment, fostering medical staff competence,
enhancing patient satisfaction, and optimizing healthcare management. The key findings demonstrate
enhanced professional competence, as CER identified physician strengths and weaknesses, improving
clinical proficiency and diagnostic accuracy. The EP module increased motivation for learning by
incentivizing continuous professional development, leading to higher qualification levels. Higher patient
satisfaction was achieved through PF, which improved patient trust and reduced service complaints.
Additionally, QMS optimized healthcare management by streamlining staff evaluation and ensuring
transparent decision-making.

The implementation of the Quality Medical System demonstrated measurable improvements across
key performance indicators. Specifically, physician competency scores increased by 15 %, participation in
professional training programs rose by 25 %, and patient satisfaction improved by 20 %. Additionally,
diagnostic errors were reduced by 10 %. These quantitative outcomes confirm the effectiveness of QMS as
an objective, comprehensive, and scalable solution for healthcare quality management, capable of
significantly enhancing both clinical outcomes and patient trust.

The QMS system proved to be an effective tool for enhancing medical service quality and optimizing
healthcare management processes. Future enhancements in technology integration and automation could
further expand the system’s capabilities, providing an even higher level of medical service quality across
various healthcare institutions.
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SIkicTh MeIMYHMX TOCTIYr Bigirpae KJIKYOBY pojib y chepi 0XOpoHH 310pOB’s, 0e3MocepeaHbBO
BIUIMBalO4YM Ha J100po0yT mMamieHTiB, piBeHb AOBipH A0 MeAMYHUX YCTAHOB TA 3arajbHi pe3yabTaTH JiKy-
BaHHsA. He3Bajkarouu Ha PO3BHUTOK MeAMYHMX TeXHOJIOTiii i BIOCKOHAJeHHSI MeTOliB JiKyBaHHs, 3a0e3-
TeYeHHsI MOCTIIOBHOT0, 00’ €KTUBHOTO Ta KOMILIEKCHOTO OLIHIOBAHHA MeIWYHHX (paxiBUiB 32/ IMIIAECTHCS
cepiio3HoI0 npodJemMo10. IcHyoUi MeToaM OUiHKN SIKOCTi YacTO Opi€HTOBaHi Ha peTPOCHEKTHMBHUI aHATI3
BHUNAJKIB Ta (piHAHCOBUI MeHEIKMEHT, 110 He 1a€ MOKJINBOCTi OTPMMATH ONEPATUBHI, 3aCHOBAHI HA JaHUX
BHCHOBKH Npo kBaididikauiio Jikapis, ix Oe3nepepBHuii npogeciiiHuii po3BUTOK i piBeHb 3210BOJIEHOCTI
nagieHTiB. Y upomy jgociiikenHi npononyerbes cucrema Quality Medical System (QMS) sik komiuiexcHa
MoOJ1eJ1b OUiHIOBAHHSI MeIMYHHUX NMPAaliBHUKIB, 10 iHTerpye Tpu ocHOBHi mincucremu: KoHTpoabHO-ekc-
nepruy podory (KEP), Ocsirne noprdoJiio (OIl) Ta Binryku nauienris (BIT).

Meta UbOro J0CaiIKeHHs] — po3po0Ka CHCTEMHOro, 6araro(pakTOPHOro MmiaAXoAy A0 OLiHIOBAHHS
SIKOCTi MeJUYHMX MOCIYT, IKMil Mo€AHY€E KiNbKicHi Ta skicHi 1axepesna nanux. Ilincucrema KEP oninloe
KOMIIeTeHILil0 JIiIKapiB HA OCHOBI He3a/1€)KHOT0 eKCIEePTHOI0 AaHAJII3Y KJIiHIYHMX BUNIA/IKIB, 1110 3a0e3ne4ye
JIOKAa30By, 00 €KTHUBHY OI[IHKY TOYHOCTi JiarHOCTHKH, e(eKTHBHOCTI JIKyBaHHf Ta BimmoBimHocti
Meanynum cranaaprtam. Ilincucrema OII Bincrexkye ocBiTHili mporpec Mmeau4yHux (axiBuis, oniHIOKYH
y4yacTh y HABYAJBHHMX Nporpamax, cepruikanmiiiHux Kypcax i HAyKOBHX AOCJIIAKEHHSAX, IO CIPHE
nocriiiniit mpodeciiiniii eBosronii. Bognouac BII anasizye 3BopoTHHIi 3B’ A30K Nami€HTIB, 3a0e3meqy0un
JaHi npo sIKicTb KOMYHikauii Mizk JikapeM i naunieHToM, eQ)eKTUBHICTL HANAHHSA MEIUYHUX MOCJIYT Ta
3arajJibHuii piBeHb 32]10B0OJIEHOCTi NAIi€HTIB.

s nepeBipkn epexruBHOCTi MoAesi QMS Gys10 mpoBeneHo eKcriepuMeHTAIbHE JOCTIZKEHHS Y
KIIbKOX MeJIMYHHX YCTAHOBAX, MeTOI SIKOro 0yJi0 OWIHUTH ii BIVIMB HA pe3yJbTaTU pPodOTH JIiKapiB,
npogeciiinuii po3BuTOK i AOBipy mauieHTiB. OTpuMaHi pe3yabTaTH NOKAa3adu 3POCTAHHS pPiBHA
npodgeciiinoi komnerenmii Jgikapis Ha 15 %, 30lIbmenns Ha 25 % 3ajay4yeHocTi MeIUKIB 10 OCBiTHIX
nporpaM ta nokpamenHs Ha 20 % piBH# 3amoBoJieHocTi mamieHTiB. Kpim Toro, yacrora moMmikoBux
miarxo3iB 3Hm3miaaca Ha 10 %, mo cBiTYHTH, NP0 MO3UTHBHHI BIUVIAB 00 €KTUBHHX ONIHIOBAHB
KOMIIETEHTHOCTI JikapiB Ha KJIiHiYHe NPUIAHATTA pillieHb.

OnHuM i3 KITI090BUX BUKJIMKIB y BipoBakeHHi QMS € pecypcoemuicTh 300py, 00podku Ta iHTerpauii
nanux. /lomaTkoBO, BIATyKHM NMALIEHTIB MOKYTh MICTHTH Cy0 €KTHBHI ynepeI:KeHHs, IO MOTpedye 3acTo-
CYBaHHSI NPOCYHYTHX CTATHCTHYHHMX MeTONiB Ais 3a0e3nedyeHHs: HajiiiHocti ouinku. Ilpore Momy/jbHa
crpykrypa QMS 103BosIsi€ THYYKO alaniTyBaTH CHCTeMY ITi/I TOTPedM pizHUX Meauunux ycranoB. [lepcnek-
THBHI HanmpsMu Po3BHUTKY QMS BK/II04aI0Th BNPOBAIKEHHSI AJTOPMTMIB MAIIMHHOTO HABYAHHA AJIS
aBTOMAaTH3allii OWIHIOBAHHSI KOMIIETEHTHOCTi, NMPeIUKTUBHOI AHANITUKH JIsl ONTHMIi3auii HaBYAJbHUX
nporpam i MoOIJIbHUX J0/AaTKiIB /181 OTPUMAHHS 3BOPOTHOIO 3B’ A3KY NALIEHTIB Y peajbHOMY 4aci.

He nocaimxenns neMoHcTPYe edeKTUBHICTE QMS fIK KOMIJIEKCHOT0, MACIITA00BAHOTO PillleHHS
JUIS1 BAOCKOHAJIEHHS SIKOCTi MeIMYHUX mocayr. IHTerpauisi oninku koMmnereHuil JikapiB, BiacTe:keHHs
npodeciiinoro po3BUTKY Ta aHaJi3y BiAryKkiB nauieHtiB ¢popMye npo3opuii, 3aCHOBAHUI HA JAHUX MiaXix
70 YNPaBJiHHA SIKICTIO MeAMYHUX Mocayr. OTpumaHi pe3yjbTaTn miakpecaoTh norenniaga QMS sk
iHHOBaLliHHOI0 iHCTPYMEHTY AJIsi MOJAepHi3alil cucTeM OLIHIOBAHHSI B MeIMLMHIi, 110 B NepPCHeKTHUBI
CIPUSITHME BHIIMM CTAHAAPTAM MeIUYHOI OCBIiTH, MOKPALIEHHIO JiKyBAHHS MALIEHTIB Ta MiIBUILEHHIO
JOCTOBIPHOCTI KJIIHIYHUX pillleHb.

KaiouoBi ciioBa: Cucrema ouiHioBaHHs sikocTi MeauuHux mocayr (QMS), oninka cucremu oxopoun
310pOB’sl, KOMIIETEHTHICTH JiKapiB, 3a/0BoJIeHicTh Nani€eHTiB, 0e3nepepBHa MeJU4YHA OCBiTa, ynmpas-
JIIHHSA 0XOPOHOIO 310POB’sl, eKCNePTHA OLIHKA, KJIiHiYHe NPUAHATTS pillleHb.



