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INTRODUCTION

Nowadays, preventive vaccination is consid-
ered to be the achievement with the biggest impact 
for medicine for the last two centuries, leading to the 
most substantial influence on human health. For this 
period over 100 vaccine preparations have been cre-
ated, and almost 40 only for last 10 years (1). More 
than 200 years have passed since the first vaccine 
against natural pox invention. Undoubtedly the bio-
technological industry changes swiftly, new high-
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quality vaccines appear to be able to protect against 
several infections simultaneously.

Due to active immunization of the population 
in the whole world, it was possible to fully overcome 
such dangerous disease as smallpox, the complete 
liquidation of which was proclaimed by the Declara-
tion of the 33d World Health Assembly in 1980. 

Considerable success is also achieved against 
poliomyelitis. It was high-effective vaccines and pre-
ventive vaccination realization, based on planned 
and mass campaign of population immunization, 
that gave the possibility to proclaim the European 
region of the World Health Organization (Ukraine 
is a member) an area free of poliomyelitis on June 21, 
2002.

Nowadays, preventive vaccination plays a lead-
ing role in the prevalence rate and death rate reduc-
tion in Ukrainian population caused by dangerous 
infectious nosologies marked by the National Calen-
dar of Preventive Vaccination, namely: tuberculosis, 
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measles, rubella, hepatitis B, pertussis, tetanus, epi-
demic parotitis, diphtheria, haemophilus influenzae 
disease and poliomyelitis (2).

According to the recommendations of the World 
Health Organization for the creation of a proper lev-
el of population immunity, the level of preventive 
vaccination on every recommended nosology must 
be 95%. When only a sporadic prevalence of sick-
ness arises, patients have an uncomplicated course of 
the disease and practically absence of lethality. This 
proves the high efficiency of immunization.

However, in recent years the level of preventive 
vaccination of the Ukrainian population remains 
low, because of a shortage of vaccines in clinics, pop-
ulation refusal of vaccination, presence of contradic-
tions in some legal acts that regulate vaccinations 
(3,4).

Taking into account the aforementioned, the 
analysis of the population’s immunization level and 
the rate of infectious diseases in Ukraine, and a com-
parison of the indexes with the European ones be-
came the aim of our research with a further deter-
mination of possible progress of infectious morbid-
ity trends.

MATERIALS AND METHODS

Medical statistical data about the levels of in-
fectious morbidity and immunization coverage from 
the sites of WHO and the Center for Health Statis-
tics Ministry of Health of Ukraine were the objects of 
the research. The research graphic method was used 
for presentation of the statistical data and schematic 
representation of the results. The method of scientif-
ic generalization was used to show conclusions and 
possible trends in the development of the epidemic 
process in the future.

RESULTS AND DISCUSSION

The first stage of our research was a compari-
son of the percentage of the population involved in 
preventive vaccination in children under the age of 1 
in Ukraine and in 53 countries of the European re-
gion (WHO) and their comparison with the indexes 
recommended and pre-arranged by WHO.

The primary health care strategic purposes and 
directions of activity concerning planned preventive 
vaccination of the population in the European coun-
tries are registered in the The Global Vaccine Action 

Plan. It was ratified on May 26, 2012 at the 65th ses-
sion of the World Health Assembly. The 2011-2020 
period is proclaimed The Decade of Vaccines by the 
marked document.

According to The Global Vaccine Action Plan 
there are six major goals in immunization, deadlines 
of which are approaching or missed, namely:

 ❖ national vaccination coverage of 90% with the 
third dose of DTP vaccine in all countries;

 ❖ the introduction in national immunization 
plans of at least one new vaccine that is not 
widely used in 90 low- and middle-income 
countries by 2015;

 ❖ the elimination of new poliomyelitis cases af-
ter 2014;

 ❖ the liquidation of tetanus in mothers and new-
borns in the world by the end of 2015;

 ❖ the elimination of measles in the three regions 
of WHO by the end of 2015, namely: in the 
Eastern Mediterranean, the European Region, 
and the Western Region of the Pacific ocean;

 ❖ the elimination of rubella in the European Re-
gion of WHO by the end of 2015 (5).

Today the WHO experts group on immuniza-
tion emphasizes the significant delay in the schedule 
to achieve these goals.

The WHO Regional Office for Europe has de-
veloped the European Vaccine Action Plan 2015–
2020 (EVAP) for additions, interpretation and adap-
tation on a regional level (6).

In Ukraine, a document, intended to imple-
ment the goals of the Global Vaccine Action Plan at 
a national level, is the Law of Ukraine “On Approv-
al of the National Immunization Program and protec-
tion from infectious diseases in 2009-2015” adopted 
on October 21, 2009 (7).

The results of the analysis of the immunization 
coverage of children under 1 year of age, considered 
more susceptible to infectious diseases, show there is 
a sharp fall in Ukraine since 2010. It was less than 
50% for some infections and that fact is a critical in-
dicator. Especially difficult was the situation in 2013, 
not even one of the infectious nosologies achieved 
the WHO recommended level of 95% immunization 
coverage (8).
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In particular, only 24% of children got hepati-
tis B vaccination.

Measles liquidation is an extremely difficult 
task. It requires 95% of vaccination coverage in each 
region. This virus circulation can spread if even one 
region has lower immunization. The situation is the 
same with rubella. For the prevention of these infec-
tions there is a combined vaccine against measles, 
mumps and rubella in Ukraine but this vaccination 
coverage is extremely low (only 39% in 2013) (Table 1).

One of The Global Vaccine Action Plan goals 
is to achieve a 90% level of immunization coverage 
with the third dose of DPT vaccine (pertussis, diph-
theria and tetanus) by 2015. The high level of DPT 3 
vaccination coverage shows that the country has an 
effective system immunization planning. As shown 
in Table 1, the immunization coverage indicated that 
the vaccination in Ukraine is significantly behind 
this indicator. It was only 60% in 2013.

As for poliomyelitis, the cases were not regis-
tered during the period under review in Ukraine. 
However, in 2014 the risk of poliomyelitis was de-
clared an international problem. So, the too low po-
liomyelitis immunization coverage in Ukraine (62%) 
creates a significant section of non-immunized peo-
ple and a danger of its appearance and distribution.

Vaccination against tuberculosis was the mea-
sure carried out in its fullest in Ukraine during the 

period 2009-2013. Thus, 80% of children received tu-
berculosis vaccine in 2013.

If we follow the European immunization cover-
age dynamic indexes, we can say that in the most in-
fectious nosologies they meet the The World Health 
Organization requirements. Only the Haemophilus 
influenzae disease and hepatitis B vaccination cover-
age are not high enough – 83% and 81%, respectively, 
but these indexes are not considered to be critical pa-
rameters by WHO experts.

Taking into account very low immunization 
coverage level of Ukrainian children, the next stage 
of our study was to analyze the dynamics of infec-
tious diseases, of separate nosologies, that could be 
prevented using vaccination in Ukraine and Europe 
during 2009-2013.

The most dangerous infant infectious diseas-
es, which despite significant advances in vaccination, 
today are still continuing to make a significant con-
tribution to infant sickness rate and are of concern to 
WHO experts are: measles, rubella, mumps, pertus-
sis and diphtheria (9). We have analyzed the sickness 
rate dynamics.

In recent years, the measles sickness rate has 
been increasing in the WHO European Region. In 
2013 there were almost 30 thousand cases (10).

The Ukrainian National Program of Immuni-
zation and Infectious Diseases Protection in 2009-
2015 had planned to bring the measles, mumps and 
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2009 96 74 75 66 68 71 94 95 94 72 77 95

2010 92 57 56 51 48 52 95 95 93 74 78 94

2011 90 58 67 26 21 50 94 95 94 77 78 94

2012 95 74 79 83 46 76 95 96 95 83 79 96

2013 80 62 39 39 24 60 95 96 95 83 81 96

Table 1. Comparative analysis of the immunization coverage of children under 1 year of age in Ukraine and in the WHO 
European Region during 2009-2013
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pertussis occurrence to less than 1 per 100 thou-
sand by 2010. These indexes are much higher than 
planned (Fig 1, 2, 3).

WHO experts stressed on the dangerous situ-
ation concerning pertussis in the European region. 
Despite significant advances in the fight against this 
infection, there are some pertussis cases. In 2012 the 
situation with the disease was especially threaten-
ing. 5.01 per 100 thousand cases were registered in 
Ukraine and 6.36 cases per 100 thousand - in the en-
tire WHO European Region (Fig. 3).

The Global Vaccine Action Plan and the Na-
tional Immunization Program had planned com-
plete cessation of the measles and rubella virus trans-
mission in the European region and in Ukraine by 
the end of 2015, but following the dynamics of these 
diseases, there is a significant backlog of the set goals 
(Fig. 1, 4).

The feature of the dynamics of the epidem-
ic process for measles and rubella in Ukraine shows 
that the frequency of morbidity rises every 4-5 years, 

Figure 1. Dynamics of measles cases in Ukraine and in 
the WHO European Region during 2009-2013 (per 100 

thousand population)

Figure 2. Dynamics of mumps cases in Ukraine and in 
the WHO European Region during 2009-2013 (per 100 

thousand population)

Figure 3. Dynamics of pertussis cases in Ukraine and in 
the WHO European Region during 2009-2013 (per 100 

thousand population)

Figure 4. Dynamics of rubella cases in Ukraine and in 
the WHO European Region during 2009-2013 (per 100 

thousand population)

Figure 5. Dynamics of diphtheria cases in Ukraine and 
in the WHO European Region during 2009-2013 (per 100 

thousand population)
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which is a significant concern, given the critically 
low level of the immunization coverage for the pe-
riod (11).

One of the goals of the aforementioned docu-
ments was to bring the cases of diphtheria to a rate of 
less than 0.1 per 100 thousand population. This goal 
was achieved both in Ukraine and in the European 
region (Fig. 5).

So, today there is a tendency to reduce the in-
cidence of infection, managed by means of specific 
immunization. The high levels of immunization in 
2009 lead to such reduction. However, temporarily, 

there are rare infectious diseases cases because of a 
significant decline in immunization since 2010 and a 
gradual fall of population immunity.

Based on the study of growth parameters for 
certain infectious disease results, it’s found extreme-
ly rapid growth of highly contagious disease such as 
measles rate in Ukraine. Thus, in 2013 this indica-
tor exceeded the same indicator in 2009, in 138 times 
because of morbidity sharp flash. For the rest of the 
analyzed infections it was, conversely, a decrease in 
morbidity growth rate. The highest it was in diphthe-
ria which cases decreased by 78%.

As for the WHO European Region it has reg-
istered an increase in the incidence of measles and 
rubella – 4.2 and 3.4 times, respectively. For the rest 
of the infections a slight decrease in morbidity is ob-
served (Table 2).

If we analyze Ukraine’s morbidity proportion 
in Europe, it can be argued that it is rather high in 
some infections. In particular, the number of mea-
sles cases in Ukraine in 2013 accounted for 10.4% of 
all cases in the European region, this is significantly 
higher than in 2009 (0.3%). The incidence of diphthe-
ria proportion is rather high: in 2009 it was 56.1%; in 
2013 this index dropped to 15.2%. In 2009 there was 

Nosological 
forms

Number of reported cases

Growth rates,%
2009 2013 

The absolute 
number

At 100 
thousand. 
population

The absolute 
number

At 100 
thousand. 
population

Ukraine

measles 24 0.06 3308 7.28 13683.3

rubella 2868 6.24 1270 2.8 -55.7

pertussis 1356 2.95 685 1.51 -49.5

mumps 1567 3.41 590 1.3 -62.3

diphtheria 23 0.05 5 0.01 -78.3

WHO European Region

measles 7499 0.84 31685 2.9 322.5

rubella 11623 1.3 39367 4.37 238.7

pertussis 29229 3.26 27741 3.06 -5.1

mumps 41448 4.63 35050 3.86 -15.4

diphtheria 41 0.005 33 0.004 -19.5

Table 2. Some infectious disease dynamics in Ukraine and in the WHO European Region during 2009-2013

Figure 6. Analysis of the morbidity proportion of Ukraine 
in the WHO European Region morbidity structure for 

certain infectious diseases
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a significant rubella incidence proportion – 24.7%, in 
comparison to 3.2% in 2013 (12).

Thus, Ukraine has a stable trend of infections 
cases: measles, rubella and diphtheria that can lead 
to an increase in morbidity and even to an epidemic 
in low immunization coverage conditions.

CONCLUSIONS

1. Sufficiently high level of preventive vaccina-
tion coverage in Ukraine before 2009 con-
tributed to a high level of population immu-
nity that allowed the inhibition of the growth 
and spread of infectious diseases due to im-
munization during a certain period of time.

2. Increased number of disease cases, while the 
catastrophic decrease of preventive vaccina-
tion in recent years (especially during 2010-
2012), indicate a gradual accumulation of 
susceptible persons in the population.

3. There is a growing danger of high-contagious 
infections like measles, rubella, mumps, per-
tussis, diphtheria and the immunization cov-
erage is critically low in recent years. The fact 
is that Ukraine’s population morbidity pro-
portion in the structure of the WHO Euro-
pean Region morbidity is rather large de-
spite the high level of preventive vaccination 
coverage.

4. In order to create and to keep a stable epi-
demic situation in Ukraine when it comes to 
infections it is necessary to ensure the suffi-
cient immunization coverage recommend-
ed by WHO which would be included in the 
National Program on Immunization (not less 
than 95%). This is possible only if we com-
pletely meet the needs of health care institu-
tions in regard to vaccinations and the unin-
terrupted and regular delivery of immuno-
logical medicaments to all regions.
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