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Abstract 

The article highlights the relevance of immunoprophylaxis as one of the most effective approaches 

to reducing morbidity and mortality, as well as preventing outbreaks of infectious diseases, in order 

to preserve public health under current conditions. Vaccination is considered a key instrument of 

disease prevention and public health protection. The study summarizes approaches to the organization 

of vaccination programs in leading countries worldwide. It was established that the effectiveness of 

immunization is ensured through a comprehensive set of measures, including adequate funding, 

vaccine accessibility, implementation of modern monitoring systems, the use of mobile vaccination 

units, and active information policies. A comparative analysis of vaccination schedules made it 

possible to identify both common patterns and differences in the approaches adopted by different 

countries. The main challenges facing the immunoprophylaxis system in Ukraine were identified, 

including insufficient vaccination coverage and a lower level of public trust in vaccination. The 

conclusions emphasize that the implementation of best international practices, expansion of 

immunization programs, and improvement of vaccine accessibility will contribute to strengthening 

public health in Ukraine.  

Keywords: vaccination calendar, immunoprophylaxis, vaccination, infectious diseases, public health 

 

Introduction 

 

Despite significant advances in modern medicine, infectious diseases continue to remain one 

of the leading threats to the global healthcare system [1]. Their outbreaks are associated with 

substantial economic losses, including both direct costs related to treatment, hospitalization, and 

pharmaceutical provision, as well as indirect costs associated with reduced workforce productivity, 

loss of labor potential, and premature mortality [2,3]. In this regard, the comprehensive 

implementation of preventive measures aimed at limiting the spread of infectious diseases has become 

particularly important [4,5]. 

According to the majority of researchers, immunization is one of the most effective and 

economically justified medical interventions in the course of the epidemic process, as it ensures the 

development of specific immunity against infectious disease pathogens. This not only prevents the 

occurrence of disease in individuals but also limits its spread within the population, thereby 

contributing to a significant reduction in morbidity and mortality rates. The primary objective of 

vaccination is to protect the body against infectious agents, prevent severe disease progression, and 

reduce the risk of complications [6,7]. 

Owing to the implementation of vaccination programs, humanity has succeeded in eradicating 

smallpox, while the incidence of poliomyelitis has decreased by 99%. The prevalence of tetanus, 
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diphtheria, pertussis, rubella, meningitis, and liver cancer has also declined significantly. Global 

measles mortality has decreased by 75%, whereas neonatal mortality caused by tetanus has been 

reduced more than thirteenfold. In order to interrupt the circulation of highly contagious pathogens, 

particularly the measles virus, immunization coverage must reach at least 95%, thereby ensuring the 

development of herd immunity [8]. Over the past five decades, the use of vaccines against only 14 

infectious diseases has saved at least 154 million lives. During the same period, immunization 

contributed to an approximately 40% reduction in child mortality worldwide [9]. 

The approach to disrupting the epidemiological chain involves targeting the susceptible 

component, namely the human body, through the development of specific resistance. In turn, this 

makes it possible to protect not only vaccinated individuals but also those who cannot be immunized 

due to medical contraindications, owing to the effect of herd immunity [10,11]. 

The immunoprophylaxis system in Ukraine has both strengths and weaknesses when 

compared with international experience. Its advantages include the existence of a national 

immunization schedule, its gradual harmonization with European standards, and the implementation 

of updates aimed at optimizing vaccination strategies [12]. At the same time, vaccination coverage 

remains insufficient, periodically resulting in outbreaks of infectious diseases, particularly measles 

[13]. An additional negative factor is the impact of the war in Ukraine, which has disrupted vaccine 

supply logistics, reduced access to healthcare services, and decreased population coverage with 

preventive immunization. Compared with developed countries, vaccination monitoring systems in 

Ukraine function less effectively, financial support remains limited, and public information and 

educational activities are insufficiently developed [14]. Furthermore, lower public confidence in 

vaccination and limited availability of certain vaccines create additional barriers to achieving the 

required level of herd immunity [15]. 

The generalization of international experience in the immunoprophylaxis of infectious 

diseases under conditions of insufficient vaccination coverage and existing organizational challenges 

in Ukraine may help identify effective approaches to vaccination management. In the future, these 

approaches could be used to improve the healthcare system in Ukraine. 

 

Aim of the work 

 

The aim of the study was to substantiate strategic directions for improving the vaccination 

system in Ukraine, particularly in the context of implementing the updated National Immunization 

Schedule, based on a comparative analysis of international experience in the functioning of 

immunization systems. 
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Methods 

 

A comprehensive methodological approach was applied, incorporating comparative analysis, 

bibliosemantic and information-analytical methods, as well as systematic content analysis. The study 

materials comprised Ukrainian regulatory documents, including the Order of the Ministry of Health 

of Ukraine No. 396 of March 5th, 2025, and strategic documents issued by the World Health 

Organization (WHO) [16]. 

 A literature search was conducted manually in the PubMed, Elsevier, and Google Scholar 

electronic databases using keywords related to immunization systems and vaccine-preventable 

diseases. The search covered publications from December 2017 to March 2026. Peer-reviewed 

articles published in English or Ukrainian were eligible for inclusion if they provided comparative 

data on vaccination models implemented in seven reference high-income countries (the United States, 

Canada, Australia, the United Kingdom, Germany, Sweden, and Japan) and in Ukraine’s neighboring 

countries (Poland and the Czech Republic). Conference abstracts, duplicate publications, and studies 

of a non-medical or exclusively experimental nature were excluded from the analysis. 

 Inclusion criteria: 

1. countries with a high Human Development Index (HDI) and well-established national 

immunization programs, demonstrated by consistently high routine vaccination coverage 

(>90-95%); 

2. countries with comprehensive national immunization schedules covering an expanded range 

of 12-17 vaccine-preventable diseases; 

3. countries of geographical and policy relevance to Ukraine, including Poland and the Czech 

Republic, as examples of successful integration of post-socialist healthcare systems into 

European Union public health standards. 

 Exclusion criteria:  

1. countries classified as low- or lower-middle-income economies, as well as countries lacking 

transparent national immunization reporting systems or the Order of the Ministry of Health -

validated vaccination coverage data. 

 

Literature review results 

 

In modern conditions, vaccination is the leading tool in the fight against infectious diseases 

worldwide. Each country implements its own immunoprophylaxis model, taking into account social, 

economic, and infrastructural characteristics. At the same time, the key objective remains ensuring 

equitable access to vaccines for all population groups, increasing public awareness of the importance 
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of immunization and reducing the incidence of vaccine-preventable diseases. Global experience 

convincingly demonstrates that well-organized vaccination programs can significantly improve 

public health outcomes [17,18]. 

 Analysis of measles incidence trends from 2016 to 2025 demonstrated that measles has 

remained the most aggressive and unpredictable vaccine-preventable disease over the past decade due 

to its exceptionally high transmissibility. From only 102 reported cases in 2016, the number of 

infections increased dramatically, rising nearly 46-fold to 4,782 cases in 2017 and reaching epidemic 

peaks in 2018 and 2019, with 53,219 and a record 57,282 cases, respectively. During this period, 

Ukraine recorded one of the highest measles incidence rates worldwide, largely as a consequence of 

prolonged insufficient population immunity. Following the accumulation of post-outbreak immunity 

and the implementation of strict COVID-19 quarantine measures, measles incidence declined 

substantially, reaching 264 cases in 2020 and only 11 cases in 2022. However, since 2023, measles 

transmission has resurged, with 65 cases reported in 2023, 433 in 2024, and 1,060 cases during the 

first 11 months of 2025. This renewed increase is primarily associated with immunity gaps in the 

population and the forced congregation of people in bomb shelters and temporary accommodation 

centers for internally displaced persons (Figure 1) [19]. 

 

 

Figure 1. Trends in the annual number of reported measles cases in Ukraine, 2016-2025 (absolute numbers), 

based on data from the Public Health Center of the Ministry of Health of Ukraine [19] 

 

In contrast to measles, the epidemiological situation for rubella demonstrates successful 

disease control after 2020. Between 2016 and 2018, the number of reported cases increased gradually 

from 150 to 235, followed by a decline to 138 cases in 2019. Since 2020, routine immunization has 

reduced rubella to sporadic occurrence, with the disease reaching its lowest recorded level in 2025, 

when only six cases were reported (Figure 2) [19]. 
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Figure 2. Trends in the annual number of reported rubella cases in Ukraine, 2016-2025 (absolute numbers), 

based on data from the Public Health Center of the Ministry of Health of Ukraine [19] 

  

Analysis of the long-term trends in mumps incidence in Ukraine during 2016-2025 also 

demonstrates the cyclical nature of the epidemic process. Between 2016 and 2019, the annual number 

of reported cases remained relatively high, ranging from 336 to 439. The highest incidence during 

this period was recorded in 2016 (439 cases). In 2017, the number of cases declined to 336, followed 

by a moderate increase to 392 and 382 cases in 2018 and 2019, respectively. In 2020 and 2021, 

mumps incidence decreased substantially to 163 and 175 cases, respectively, most likely reflecting 

the impact of COVID-19-related public health restrictions and the consequent reduction in viral 

transmission. In 2022, a slight increase to 190 cases was observed, followed by the largest outbreak 

of the past decade in 2023, when 529 cases were reported. This resurgence may indicate the 

accumulation of susceptible individuals who were either unvaccinated or had experienced waning 

vaccine-induced immunity. Following the outbreak, incidence declined again, with 142 cases 

reported in 2024 and only 42 cases in 2025 (Figure 3) [19]. 

 

 

Figure 3. Trends in the annual number of reported mumps cases in Ukraine, 2016-2025 (absolute numbers), 

based on data from the Public Health Center of the Ministry of Health of Ukraine [19] 
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 As of 2025, both rubella and mumps have reached historically low incidence levels, largely 

due to the implementation of intensive catch-up vaccination campaigns. Overall, the analysis of 

measles, rubella, and mumps incidence trends in Ukraine highlights the pivotal role of vaccination in 

the effective control of vaccine-preventable diseases [19].  

 The WHO provides general recommendations on immunization for children and adults against 

a range of infectious diseases, and each country independently develops its national immunization 

schedule. Accordingly, vaccination calendars differ in the number of diseases covered by state-funded 

immunization programs. In most European countries, immunization programs cover between 12 and 

17 infectious diseases. For example, Austria provides vaccination against 17 diseases, the United 

States against 16, Switzerland against 14, while Germany and Sweden include 13 diseases in their 

national schedules [20]. 

 The vaccination system in the United States is considered one of the most advanced in the 

world and covers the prevention of all major infectious diseases, including poliomyelitis, diphtheria, 

pertussis, hepatitis B, measles, and others. Immunization is mandatory for all children, as well as for 

certain groups of the adult population, such as healthcare workers and the elderly. An important 

component of the program is systematic monitoring through electronic databases, which enables 

effective tracking of immunization status. As a result, vaccination coverage among children exceeds 

90%, helping to prevent outbreaks of infectious diseases. In addition, the United States actively 

implements public information campaigns aimed at increasing public confidence in vaccination. 

Significant support is also provided for scientific research in vaccinology, which facilitates the rapid 

introduction of new vaccines. All these factors ensure high program effectiveness and contribute to a 

reduction in morbidity and mortality from infectious diseases [21,22]. 

 The Canadian immunization program is also among the most successful in the world, largely 

due to the clear coordination between federal and provincial authorities. Vaccination is provided free 

of charge to all citizens and is carried out in accordance with the national immunization schedule. 

One of its key features is ensuring vaccine accessibility in remote and rural areas through mobile 

vaccination units. Considerable attention is given to preventing infectious diseases among vulnerable 

population groups, including children, the elderly, and immunocompromised individuals. As a result, 

vaccination coverage among children exceeds 90%, contributing to a substantial reduction in vaccine-

preventable diseases. Canadian healthcare institutions actively conduct public education campaigns 

and provide support for individuals who cannot be vaccinated for medical reasons. Through the 

combination of accessibility and mobility, this system represents an effective model that can be 

adopted by other countries [23]. 

 The vaccination program in Australia is characterized by a high level of population coverage 

and the implementation of innovative approaches to promoting immunization. It includes mandatory 



Health Problems of Civilization 

eISSN: 2354-0265, ISSN: 2353-6942 

 

vaccinations for children and the widespread provision of free vaccines for the adult population, 

particularly for elderly individuals, people with chronic diseases, and other high-risk groups. 

Considerable attention is paid to ensuring access to healthcare services in remote and rural areas, 

where mobile vaccination units are actively operating. In order to increase coverage, the government 

applies financial incentives for parents, encouraging childhood immunization. As a result, vaccination 

coverage among children reaches approximately 95%, contributing to a significant reduction in the 

prevalence of infections such as poliomyelitis, pertussis, and influenza. The effectiveness of this 

program is ensured by the combination of vaccine accessibility and active public information 

campaigns [24]. 

 In the United Kingdom, the immunization program is another example of an effectively 

organized vaccination system. It covers all major vaccine-preventable infectious diseases, includes 

mandatory childhood immunization, and actively promotes vaccination among adults, particularly for 

influenza prevention. Significant attention is given to information campaigns aimed at building public 

trust in vaccination. Special emphasis is placed on protecting vulnerable groups, such as the elderly 

and immunocompromised individuals. Vaccination coverage among children exceeds 90%, allowing 

for effective control of infectious disease transmission. To improve accessibility, especially in rural 

and remote areas, mobile vaccination units are used. The implementation of this program has 

contributed to a substantial reduction in the incidence of poliomyelitis, measles, and other infectious 

diseases [25,26]. 

 In Germany, the vaccination program also demonstrates a high level of effectiveness. It 

includes mandatory immunization for children and regular vaccination campaigns among the adult 

population. Vaccines are provided free of charge to all citizens, and public awareness is continuously 

promoted. An important component of the system is the use of electronic immunization registries, 

which ensure effective monitoring of vaccination coverage. Special attention is paid to vulnerable 

population groups. Vaccination coverage among children exceeds 90%, contributing to a reduction 

in the incidence of vaccine-preventable diseases. The program also includes subsidized vaccination 

for certain categories of the adult population [27]. 

 The Japanese immunization system is an example of high effectiveness achieved through a 

combination of mandatory childhood vaccination and voluntary immunization among adults. The 

country actively introduces new vaccines and ensures a high level of population coverage, including 

through the use of electronic immunization records. Vaccination is accessible to all citizens, and 

regular information campaigns help increase public awareness. Particular attention is paid to 

vaccinating elderly individuals as a high-risk group. As a result, Japan has one of the lowest 

incidences of vaccine-preventable diseases among developed countries [28,29]. 
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 In Sweden, the vaccination program is among the most successful in Europe, supported by 

free access to vaccines for all citizens. Immunization is mandatory for children and is administered 

according to the national schedule. The program also includes regular vaccination campaigns for 

adults, particularly against influenza and pneumococcal infections. The use of modern technologies 

for immunization registration and monitoring, along with active public health communication, 

contributes to achieving coverage levels above 90% and significantly reduces the risk of epidemics 

[30]. 

 A comparative analysis of immunization schedules in Ukraine, the United Kingdom, 

Germany, the Czech Republic, Poland, and the United States demonstrated that in all these countries, 

vaccination against diphtheria, tetanus, pertussis, poliomyelitis, and Hemophilus influenzae type b is 

administered during the first six months of life, starting from two months of age. Immunization 

against measles, mumps, and rubella is usually performed at around one year of age. At the same 

time, in the United Kingdom, additional vaccines against meningococcal and pneumococcal 

infections, as well as rotavirus, are included [31,32]. Vaccination against pneumococcal infection in 

most of the mentioned countries is administered concurrently with other routine immunizations, while 

meningococcal vaccination is included in the mandatory immunization schedules in several states 

[33]. Measles vaccination in most countries is performed at 12-15 months of age using a combined 

vaccine, whereas revaccination schedules vary between countries [34]. 

 Hepatitis B vaccination is mandatory in most countries and is administered during the first 

year of life, often immediately after birth, whereas hepatitis A vaccination is mandatory only in the 

United States [35]. 

 Approaches to tuberculosis vaccination differ considerably: in Poland, it is administered 

within the first 24 hours of life, in Ukraine, on days 3-5 after birth, in the Czech Republic, only for 

risk groups, while in the United States and Germany, it is not included in routine immunization 

schedules, and in the United Kingdom, it is used only based on epidemiological indications [36]. 

Vaccination against rotavirus infection is mandatory in several countries, whereas in Ukraine, it is 

recommended. A similar situation is observed regarding vaccination against varicella [37,38]. 

 Vaccination against human papillomavirus (HPV) is administered in many countries during 

adolescence and is included in national immunization programs. According to the WHO, this 

vaccination has been introduced in most countries worldwide. At the same time, influenza vaccination 

is routinely implemented in many countries, whereas in Ukraine, it is not mandatory [39]. 

 Thus, the effectiveness of vaccination programs is determined not only by the existence of a 

national immunization schedule but also by a comprehensive approach to its implementation, 

including stable financing, vaccine availability, modern monitoring systems, and a high level of 

public trust. 
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 In Ukraine, until 2026, immunoprophylaxis covered 10 infectious diseases. Starting from 

January 1st, 2026, in accordance with Order of the Ministry of Health of Ukraine No. 396 dated March 

5th, 2025, an updated National Immunization Schedule came into effect, aimed at optimizing the 

vaccination timetable, reducing the number of injections, and harmonizing it with European 

standards. The main changes include the introduction of HPV vaccination for girls aged 12-13 years; 

the transition to the inactivated poliomyelitis vaccine; optimization of the hepatitis B vaccination 

schedule; modification of the timing of revaccination against measles, mumps, and rubella; and 

adjustment of tuberculosis vaccination timing. In the long term, further expansion of the 

immunization schedule is planned, in particular through the inclusion of pneumococcal vaccination. 

Additionally, vaccination against rotavirus infection, influenza, varicella, and other diseases remains 

recommended but not mandatory [40,41]. 

 The WHO emphasizes that even short-term interruptions in routine immunization can lead to 

outbreaks of infectious diseases. In Ukraine, insufficient vaccination coverage has contributed to 

outbreaks, particularly measles in 2017-2019 [42]. Compared with developed countries, the 

Ukrainian vaccination system shares certain common features; however, it lags behind in terms of 

monitoring, financing, and information support. Limited use of mobile vaccination units and 

insufficient attention to adult immunization also remain pressing issues. In addition, the level of 

public trust in the healthcare system in Ukraine is lower, which negatively affects vaccination 

coverage. A significant proportion of vaccines are still classified as recommended rather than 

mandatory, creating a gap compared to the European Union practices. 

 Following the collapse of the Soviet Union in the 1990s, economic instability, disruptions in 

vaccine supply, healthcare system restructuring, and weakened governmental oversight had a 

profound negative impact on childhood vaccination coverage in Ukraine. During the same period, 

vaccine hesitancy and anti-vaccination attitudes became increasingly widespread, fueled by declining 

public trust in governmental institutions and healthcare providers, as well as by misinformation 

disseminated through mass media and, later, social media platforms. As a result, by 2016, vaccination 

coverage had declined to critically low levels, ranging from 19% to 30% depending on the vaccine 

administered [43]. 

 The full-scale war in Ukraine has had a substantial impact on the immunoprophylaxis system, 

causing both organizational and epidemiological challenges. The destruction of healthcare 

infrastructure and attacks on medical facilities (more than 2,800 documented cases) have significantly 

complicated access to healthcare services, including vaccination [44]. Large-scale population 

displacement, disruptions in supply logistics, and overload of the healthcare system have led to 

reduced vaccination coverage and interruptions in routine immunization programs [45]. This, in turn, 

has contributed to an increased incidence of vaccine-preventable diseases, particularly measles and 
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pertussis, indicating rising epidemiological risks [46]. At the same time, despite these challenging 

conditions, international support and healthcare system adaptations (mobile teams, strengthening of 

the cold chain) have allowed Ukraine to partially maintain continuity of immunoprophylaxis services. 

 

Conclusions 

 

The experience of high-income countries, including the United States, the United Kingdom, 

Germany, Canada, Sweden, and Japan, demonstrates that sustained achievement of the target 

population immunity level (90-95 %) depends on the combined effect of three key factors: broad 

vaccine coverage against 13-17 vaccine-preventable diseases through publicly funded immunization 

programs, the implementation of integrated digital surveillance systems, and a high level of public 

trust in the healthcare system. Comparative analysis of national immunization schedules revealed 

substantial consistency in primary immunization strategies against core childhood infections, 

including diphtheria, pertussis, tetanus, poliomyelitis, measles, mumps, rubella, and hepatitis B 

during the first months of life. At the same time, marked differences were identified in tuberculosis 

prevention strategies, with Eastern European countries, including Ukraine and Poland, maintaining 

universal Bacillus Calmette-Guérin (BCG) vaccination, whereas most Western European countries 

and the United States have adopted selective or risk-based vaccination policies. Differences were also 

observed in the public funding of vaccination against rotavirus, pneumococcal disease, and HPV. 

 The modernization of Ukraine’s immunization system, implemented from January 1st, 2026, 

under the Order of the Ministry of Health of Ukraine No. 396, represents a major step toward 

harmonization with European public health standards. The introduction of publicly funded HPV 

vaccination for girls aged 12-13 years, the complete transition to the inactivated poliovirus vaccine 

(IPV), and the optimization of immunization schedules have substantially reduced the gap between 

Ukraine’s vaccination program and international best practices, expanding protection to 11 vaccine-

preventable diseases. 
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