ANNOTATION
of the dissertation submitted for the degree of Doctor of Philosophy (PhD)
“Optimization of methodological approaches for studying the accessibility of medicines in the Republic of Kazakhstan”, completed by Ibrayeva Dinara Yelubayevna in the Educational Program «8D10103 – Public Health»
The relevance of the topic
At the international level, ensuring access to medicines has been recognized as one of the key priorities for achieving the United Nations Sustainable Development Goal 3, which aims to ensure universal health coverage and access to safe, effective, and quality medicines for the population (UN SDG Report, 2019).
In the Address of the President of the Republic of Kazakhstan, Kassym-Jomart Tokayev, “A Fair State. A united nation. A prosperous society” (September 1, 2022), it is emphasized that the highest value of the state is the individual, and the creation of conditions for improving the quality of life and health of the population is a strategic objective of the country’s sustainable development (Address of the President of the Republic of Kazakhstan to the Nation, 2022). In this context, access to medicines is considered a key component of an effective healthcare system, directly influencing the level of public health and the social well-being of citizens.
Generics, as a cost-effective alternative to originator products, play a particularly important role in the sustainable development of the healthcare system (AAM Report, 2021). However, their rational use may be hindered by a low level of awareness among physicians and patients, which necessitates the assessment of informational accessibility and trust in generics (Mostafa et al., 2021).
At the same time, challenges related to the physical and economic accessibility of high-cost medicines persist, particularly for the treatment of rare (orphan) diseases, the financing of which reached 94 billion tenge in 2023 (SK-Pharmacy, 2023; Ministry of Health of the Republic of Kazakhstan, 2024). The market availability and pricing levels of orphan medicines remain insufficiently studied, thereby highlighting the need to analyze the physical and economic accessibility of this category of medicines.
In the context of a significant financial burden on the healthcare system and the need for rational resource allocation, the development of scientifically grounded methodological approaches to studying access to medicines becomes particularly important. This, in turn, underscores the necessity of optimizing such approaches, taking into account the socio-economic and institutional characteristics of the Republic of Kazakhstan.
Thus, the optimization of methodological approaches to studying access to medicines represents not only a scientific objective but also a practical necessity aimed at improving the mechanisms of medicine provision to the population in accordance with national priorities and global sustainable development goals.
The purpose of the study is the scientific substantiation of the optimization of methodological approaches to the assessment of access to medicines and the development of recommendations for the population of the Republic of Kazakhstan.
Research objectives
1. To examine the current state of existing methodological approaches to assessing access to medicines at both global and national levels.
2. To provide a theoretical justification for the optimization of methodological approaches to studying access to medicines.
3. To assess and determine the level of awareness among physicians and patients regarding generic medicines.
4. To analyze the physical and economic accessibility of medicines using orphan disease treatments as a case study.
5. To develop recommendations aimed at improving access to medicines for the population of the Republic of Kazakhstan.
Materials and methods of research
1. A literature review was conducted with an analysis of data from published studies indexed in leading international bibliographic and full-text databases, including MEDLINE (PubMed), ProQuest, Cochrane Library, ClinicalTrials.gov, Web of Science, EMBASE, Springer, and Elsevier.
2. To assess physicians’ awareness of and attitudes toward generic medicines, a cross-cultural adaptation and psychometric validation of the questionnaire developed by Chua et al. were performed. The adaptation followed international guidelines (forward–backward translation) and included forward and backward translation, expert evaluation of content validity (Content Validity Index, CVI), and pilot testing. Psychometric validation was carried out using confirmatory factor analysis (CFA) in the Jamovi analytical environment with the SEM module. A two-factor model including the latent constructs “Awareness” and “Attitude” was tested. Standardized factor loadings, factor covariance, and model fit indices (χ²/df, CFI, TLI, RMSEA, SRMR) were assessed in accordance with established structural equation modeling criteria.
To assess patients’ awareness of generics, a questionnaire developed by F. Mattioli et al. and approved by the Italian Medicines Agency (AIFA) was adapted. Similar linguistic adaptation procedures were applied, consistent with those used in the validation of the physicians’ questionnaire (forward and backward translation).
To evaluate physical (assortment-based) accessibility, the WHO/HAI methodological approach, based on comparing available medicines with a reference list, was optimized. Taking into account the specific features of orphan drug provision in the Republic of Kazakhstan, methodological modifications included refinement of the object of analysis, expansion of the comparative framework, application of multi-level analysis, and clarification of assessment criteria.
For the analysis of economic accessibility of medicines used in the treatment of orphan diseases, the price component of the WHO/HAI methodology was optimized. The methodological modifications included refinement of the object of analysis, replacement of the source of reference prices, optimization of the approach to comparing procurement and international prices, and revision of price accessibility criteria.
3. To assess awareness of generics among physicians and patients, a cross-sectional study was conducted in six regions of Kazakhstan. The study included 450 physicians and 450 patients. The minimum sample size was calculated using the formula for cross-sectional studies (95% confidence interval, 5% margin of error).
Statistical analysis was performed using IBM SPSS Statistics 23 and included both descriptive and inferential statistics. Physicians’ age and years of professional experience were converted into categorical variables. Responses related to awareness and attitudes toward generics were aggregated into three groups (“agree,” “neutral,” “disagree”). To identify factors influencing knowledge levels and attitudes toward generics, multivariable logistic regression analysis was applied. Dependent variables were dichotomized by the median into “sufficient” and “insufficient” levels. Statistical significance was assessed using p-values, with calculation of odds ratios (OR) and 95% confidence intervals (CI). The level of statistical significance was set at α = 0.05.
For the analysis of patient awareness, variables were presented as absolute (n) and relative (%) frequencies. Group comparisons (aware vs. unaware of generics; users vs. non-users of generics) were performed using the chi-square (χ²) test. Differences were considered statistically significant at p < 0.05.
4. The analysis of the assortment (physical) availability of medicines intended for the treatment of orphan diseases and included in the list of the Republic of Kazakhstan comprised the assessment of their registration status in Kazakhstan, inclusion in the Kazakhstan National Formulary (KNF) and the List of Outpatient Drug Provision (ADP), as well as their compliance with international practice.
The registration status was determined based on the presence of medicines in the State Register of Medicines of the Republic of Kazakhstan (GRLS RK).
Compliance with international practice was assessed based on the presence of orphan designation of medicines in the lists of the EU and the FDA.
The assessment was conducted using absolute and relative indicators, including the determination of the proportion of medicinal products from the FDA and EMA registries represented in the list of orphan medicinal products of the Republic of Kazakhstan. Data processing and systematization were carried out using Microsoft Excel 2022 MSO (version 2312, build 16.0.17126.20132).
For the price analysis, procurement prices of orphan medicines were compared with reference data from the Pharmaceutical Schedule (New Zealand, 2023–2024). For each medicine, the trade name, International Nonproprietary Name (INN), type (originator or generic), dosage form, strength, and manufacturer were identified.
Statistical processing included descriptive analysis with calculation of mean values and standard deviations. Data analysis was performed using Microsoft Excel 2022 MSO (Version 2312, Build 16.0.17126.20132).
5. Recommendations were developed through analytical synthesis of the study results combined with a comparative analysis of international experience in pharmaceutical provision systems.
Scientific novelty
For the first time in the context of the Republic of Kazakhstan, the following have been accomplished:
– psychometric validation of a physicians’ questionnaire based on the instrument developed by Chua et al., with confirmation of its factor structure, reliability, and conceptual validity in both Kazakh and Russian languages;
– assessment of the level of awareness of generic medicines among physicians in six regions of Kazakhstan, and identification of factors associated with knowledge levels and attitudes toward generics;
– adaptation of the patient questionnaire developed by F. Mattioli et al., enabling the identification of key barriers to the use of generics both in clinical practice and in patients’ medication choices;
– development of optimized approaches, based on the WHO/HAI methodology, for assessing the physical (assortment-based) and economic accessibility of medicines used in the treatment of orphan diseases;
– identification of assortment limitations and price disparities in comparison with international reference data.
Practical significance of the study
The results of the study have practical significance and may be used in the activities of healthcare authorities, regulatory and expert organizations, as well as medical and pharmaceutical institutions of the Republic of Kazakhstan.
The optimized methodological approaches to assessing access to medicines may be applied in analytical and expert studies in the field of pharmaceutical provision.
The scientifically grounded recommendations formulated on the basis of the study results may serve as a foundation for developing a strategy aimed at improving access to medicines in the Republic of Kazakhstan.
The conducted research and its findings are reflected in the methodological guidelines entitled “The Role of Generic Medicines in Ensuring Equal Access to Medicines for All Patients” and “Monitoring Information on the Safety of Medicines within the Pharmacovigilance System in the Republic of Kazakhstan” (Protocol No. 10 of the Academic Council of the Faculty of Medicine and Healthcare of Al-Farabi KazNU dated June 28, 2024) (Appendix A).The study results have been implemented in the activities of medical and pharmaceutical organizations, as confirmed by 8 implementation acts.
The theoretical significance of the work
The theoretical significance of the study lies in identifying the influence of social and economic factors on access to medicines in the Republic of Kazakhstan. The research contributes to the development of the concept of improving access to medicines, which, in turn, supports the design of effective strategies for ensuring the population’s access to essential medicines.
The study expands the methodological toolkit in the field of access-to-medicines research through the optimization of existing approaches, including the assessment of physicians’ and patients’ awareness of generic medicines, as well as the analysis of assortment-based (physical) and price-based (economic) accessibility using orphan medicines as a case study. The optimized methodological approaches may be applied in future scientific research and in the development of new methodological frameworks for studying access to medicines.
The findings may also be incorporated into the educational process in the preparation of lecture materials and practical training sessions, thereby contributing to the enhancement of professional competencies in the fields of pharmacy and healthcare.
The main provisions submitted for Defense:
1. The analysis of methodological approaches revealed their heterogeneity and fragmentation, as well as the need for adaptation to national conditions.
2. Optimized methodological approaches to studying the accessibility of medicines were proposed, including a psychometrically validated questionnaire for assessing physicians’ level of awareness and attitudes toward generic medicines, an adapted questionnaire for patients, as well as optimized approaches to evaluating physical (assortment) and economic (price analysis) accessibility using orphan disease medicines as an example.
3. The results of the study on the level of awareness of physicians and patients regarding generic medicines demonstrated a limited level of knowledge, which negatively affects informational accessibility and reduces trust in generics.
4. The physical and economic availability of medicinal products for the treatment of orphan diseases remains limited due to incomplete registration of medicines and insufficient coverage within the pharmaceutical provision system. Significant price differences are observed compared to international reference data.
5. Recommendations were developed to improve the accessibility of medicines, including measures aimed at enhancing physicians’ and patients’ awareness of generic medicines, expanding the assortment availability of orphan disease treatments, and optimizing pricing approaches.
Approbation of the dissertation:
The main provisions and research findings were presented at:
- 5th Global Public Health Conference – GLOBEHEAL 2022 «Future of Global Health in a changing world» (Sri Lanka, 2022 – February 24–25);
- III Online Conference. «Modern science. Management and standards of scientific research collection of articles and theses» (Prague, 2021 April 22-23);
- XV International Scientific and Practical Conference "ECOLOGY. RADIATION. HEALTH" dedicated to the 30th anniversary of the closure of the Semipalatinsk nuclear test site" (Semey, 2021- August 28);
Personal Contribution of the PhD Candidate
The PhD candidate conducted a comprehensive analysis of the literature, collected, processed, and statistically analyzed the obtained results. The author made a significant contribution to the development of methodological recommendations for improving medicine availability. The study results have been reflected in scientific publications and conference presentations, confirming their significance and relevance.
Implementation into practice 
The results of the dissertation work have been implemented in practical healthcare: 
1. City polyclinic No. 13 of Almaty city. 
2. Municipal State Enterprise on the Right of Economic Management “City Oncology Center” of the Health Department of Shymkent. 
3. Pharmidea Kazakhstan Limited Liability Partnership (LLP). 
4. Individual entrepreneur "Support team" (Annex B). 
Publications on the topic of the dissertation 
A total of 10 scientific papers have been published on the topic of the dissertation, including: 
– 2 articles in journals indexed in the Scopus databases; 
– 3 articles in journals recommended by the Committee for Quality Assurance in the Field of Science and Higher Education of the Ministry of Science and Higher Education of the Republic of Kazakhstan; 
– 3 theses at international scientific and practical conferences; 
– 2 methodological recommendations (Protocol of the Academic Council of the Faculty of Medicine and Healthcare of Al-Farabi Kazakh National University No. 10 dated 28.06.2024); 
– 3 certificates of state registration of ownership rights to the copyright object No. 3369 dated 13.11.2022, No. 50524 dated 17.10.2024, No. 50525 dated 17.10.2024. 
Conclusions
Based on the conducted research, the following conclusions were drawn:
1. The analysis of publications demonstrated that 96 out of 110 studies (87%) examining perceptions of generic medicines used ad hoc questionnaires, whereas only 14 studies (13%) were based on validated instruments, indicating the need for standardized survey tools. Approximately one-third of studies on medicine accessibility were non-representative, which limits the generalizability of their findings. Despite the widespread use of the WHO/HAI methodology, its application for assessing the accessibility of medicines for the treatment of orphan diseases remains limited, confirming the need to optimize methodological approaches for this category of medicines.
2. The results of the physician survey (n=336) demonstrated satisfactory psychometric properties: a two-factor model (“Awareness/Attitude”) was confirmed by confirmatory factor analysis (CFA); the majority of factor loadings exceeded 0.4; factor covariance ranged from 0.60 to 0.78 (p < 0.001). The patient questionnaire was adapted through linguistic translation.
Additionally, the optimization of approaches to assessing physical and economic accessibility using orphan medicines as an example included modification of the analytical object and comparison base, updating the reference price database, and calculating percentage deviations from reference values.
3. A high level of awareness among physicians in the Republic of Kazakhstan regarding generic medicines was identified (57.8%); however, distrust in their effectiveness and safety remains substantial: 44.9% expressed doubts about their effectiveness, and 32% about their safety. Patient awareness was low (41.1%); 43.2% refused generics due to distrust, and 25% due to insufficient information. The primary source of information for patients was healthcare professionals (58.4%).
4. The physical (assortment) availability of orphan medicinal products in the Republic of Kazakhstan remains limited. Despite a high inclusion rate in the Kazakhstan National Formulary (79.6%; n=121 out of 152), the actual availability is lower: the registration level is 61.2% (n=93 out of 152), the share of generics is 36.8% (n=56 out of 152), and the coverage of outpatient drug provision is 46.7% (n=71 out of 152).
A comparative analysis with international regulatory practices demonstrates incomplete integration: alignment with the EU list is 30.3% (n=46 out of 152) and with the FDA list is 72.4% (n=110 out of 152), while the overall coverage of international orphan medicinal products remains low at 11.6% and 14.8%, respectively.
The analysis of the economic availability of medicinal products revealed that procurement prices are on average 28.26% lower than reference prices; however, they are characterized by high variability.
5. The developed methodological recommendations are based on optimized approaches to assessing medicine accessibility and are oriented toward practical implementation within the healthcare system.
PRACTICAL RECOMMENDATIONS 
1. Further systematic analysis of international and national methodological approaches to assessing medicine accessibility is recommended, with the development of a unified conceptual framework and the identification of comparable indicators for monitoring in the Republic of Kazakhstan.
2. The validated questionnaire for physicians is recommended as a standard tool for monitoring the level of awareness and attitudes toward generic medicines. To enhance the reliability and sustainability of the instrument, it is advisable to conduct large-scale studies aimed at refining its psychometric properties, as well as to ensure regular re-validation in response to changes in the healthcare system and prescribing practices.
3. It is considered justified to incorporate education on generic medicines into the curricula of medical universities and residency training programs, thereby fostering sustainable competencies among future healthcare professionals. For the general population, the launch of a national information campaign aimed at strengthening trust in generics and increasing awareness of their effectiveness and safety appears appropriate.
4. The revision of the national list of orphan medicinal products should be carried out based on up-to-date international data and the disease burden structure in the Republic of Kazakhstan, which will enhance its alignment with real clinical needs.
As one of the potential tools for improving price regulation, the inclusion of the Pharmaceutical Schedule (New Zealand) in the international reference basket may be considered, along with the regular monitoring and analysis of reference price sources.
5. The application of the proposed optimized methodological approaches in healthcare practice is recommended to improve the assessment and provision of access to medicines, as well as to enhance the evidence base for managerial decision-making.
The volume and structure of the dissertation. The dissertation is presented on 176 pages and consists of the following sections: Introduction, Literature Review, Materials and Methods, Theoretical and Practical Parts of the Author’s Own Research, Conclusion, and Practical Recommendations. The manuscript is supplemented with 33 tables, 5 figures, and 7 appendices. The reference list includes 170 sources, of which 125 (73%) are in English and 27% are in Russian.


