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Abstract
Introduction and Objective. Regular monitoring of the measles, mumps, and rubella (MMR) vaccine uptake quickly exposes 
immunity gaps in the population. In Poland, the first dose of the MMR vaccine is mandatory for children between 13 and 
15 months of life. This study aimed to assess the uptake of the first dose of MMR vaccine in 380 administrative counties in 
Poland in 2020, as well as to analyze the MMR vaccine uptake trends in 2013–2016–2020.  
Materials and method. This study is an epidemiological retrospective national registry-based analysis. Data on mandatory 
childhood vaccinations in all 380 counties in Poland were collected from the epidemiological reports of the State Sanitary 
Inspectorate territorial representatives. MMR vaccine uptake was calculated as the percentage of children who received 
the first dose of MRR vaccine to all children subject to mandatory vaccination in the county.   
Results. The uptake of the first dose of MMR vaccine decreased from 99.4% in 2013, to 95.5% in 2016 and 91.9% in 2020. In 
2013, 93.2% of countys MMR vaccine uptake level reached the herd immunity level, followed by 77.1% of counties in 2016 
and only 38.3% of countys in 2020. In 2020, two counties reached complete (100%) MMR vaccine uptake, and the lowest 
MMR vaccine uptake was 63.88%. Of the 380 counties in Poland, in 226 (61.1%) the MMR vaccine uptake level was lower than 
the herd immunity level, and a downward trend was observed. MMR vaccine uptake decreased with an increased number 
of residents in a county (r= -0.35; p<0.001).   
Conclusions. This study revealed that in 61% of administrative regions in Poland, the MMR vaccine uptake was below the 
herd immunity level. Regional differences in the MMR vaccine uptake were observed. A significant decrease in MMR vaccine 
uptake between 2013 – 2020 poses a risk of measles outbreaks.
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INTRODUCTION

Childhood vaccinations are one of the greatest public health 
achievements that have led to a reduction in childhood 
mortality and an improvement in the health status of the 
global population [1–4]. It is estimated that in the last 20 
years, childhood vaccination programmes in low- and 
middle-income countries have prevented 36 million deaths 
in children under 5 years of age [2]. The World Health 
Organization (WHO) estimates that every year 3.5–5 million 
deaths from infectious diseases like diphtheria, tetanus, 

pertussis, and measles, are prevented due to the widespread 
implementation of childhood vaccination programmes [5]. 
The WHO initiatives like the WHO’s Expanded Programme 
of Immunization (1974) and the Global Alliance for 
Vaccination and Immunization (2000), led to the eradication 
of some vaccine-preventable diseases, like smallpox, and 
a significant reduction in the incidence of diseases such 
as polio or measles [6]. In numerous countries, national 
recommendations/programmes on childhood vaccination 
have been developed [4, 7, 8].

Despite the scientifically proven safety and effectiveness 
of vaccines, the number of people negating the importance 
of vaccination, especially childhood vaccination, is 
increasing worldwide [9–12]. Vaccine hesitancy is defined 
by the WHO as a ‘delay in acceptance or refusal of vaccines 
despite availability of vaccination services’ [5, 10]. Vaccine 
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hesitancy is a global phenomenon [10, 13], and between 
2015 – 2017, vaccine hesitancy was reported by over 90% 
of countries worldwide [13]. The most common reason for 
vaccine-hesitant attitudes is vaccine safety concerns, but 
vaccine hesitancy reasons differ by country income level, 
geographical regions, and socio-demographic factors [13–15].

Measles is a highly contagious viral disease with a basic case 
reproduction number (R0) of 12–18 [16]. Measles infection 
usually results in a high fever and rash, but may also lead to 
serious complications (e.g., blindness, encephalitis, or even 
death) [16, 17]. Due to its high transmissibility, measles is often 
considered an early warning indicator for epidemiological 
surveillance systems [16–19]. Regular monitoring of the 
measles incidence and the measles, mumps, and rubella 
(MMR) vaccine uptake, quickly expose immunity gaps in 
the population [16–19]. MMR vaccine is a safe and effective 
polyvalent vaccine that protects against measles, mumps, 
and rubella infections [19].

Between 2019 – 2022 the global proportion of children 
receiving the first dose of MMR vaccine decreased from 86% 
to 83% [19]. As of 2022, approximately 22 million children 
missed the first dose of measles vaccine [19]. The global 
target for MMR vaccination is to reach a 95% coverage target 
for the first MMR vaccine before the age of 2 years [19, 20]. 
Global trends in vaccine hesitancy and disruptions in routine 
vaccination programmes during the COVID-19 pandemic 
interrupted the global MMR vaccine uptake [10, 11, 21].

In 2019 (the last year before the COVID-19 pandemic 
outbreak), the countries of the European Union (EU)/
European Economic Area (EEA) reported 13,199 cases of 
measles (overall notification rate per 1,000,000 population: 
25.4) [22]. The notification rate per 1,000, 000 population 
varied from 1.6 in Portugal to 298.5 in Lithuania [22]. Poland 
is an example of a country with a measles notification rate 
higher than the EU/EAA average (37.5 vs. 25.4) [22].

In line with the national vaccination schedule, 11 different 
childhood vaccinations (including MMR vaccine) are 
mandatory in Poland [9]. All children living in Poland are 
legally obligated to follow the vaccination schedule [23]. 
Mandatory vaccines are free-of-charge and provided in 
primary care practices [23, 24]. The recommended time 
frame for the first dose of the MMR vaccine is between 13 – 15 
months of life [9]. A second dose (booster) is recommended 
for children at the age of 6 years [9]. Vaccine hesitancy and 
the growing number of refusals of mandatory childhood 
vaccination poses serious public health concerns in Poland 
[23–25]. According to the National Institute of Public Health 
data, the number of exemptions from mandatory vaccination 
has doubled, from 40.3 thousand refusals in 2018 to 72.7 
thousand refusals in 2022 [25].

Characterization of the online public debate on MMR 
vaccination in Poland published between 2018 – 2020 showed 
that 48% of postings expressed anti-vaccination trends [24]. 
Lack of trust in vaccination effectiveness, the belief that 
immunity can be acquired by natural infection, and fear of 
side-effects were the most common thesis presented by the 
MMR-vaccine hesitant individuals [24]. In 2019, 8.5% of 
parents in Poland declared that they would stop vaccinating 
their children if the vaccination obligation should be 
abolished [26].

Epidemiological data on MMR vaccine uptake are usually 
presented at the national level [22]; however, numerous 
EU countries reported regional variations in vaccination 

coverage rates, vaccine hesitancy, and avoidance [19, 27, 
28, 29, 30]. Regional data on the MMR vaccine uptake may 
inform policymakers and public health agencies about the 
public attitudes toward mandatory childhood vaccination in 
different administrative regions, and prepare public health 
interventions targeted at vaccine-hesitant regions / local 
populations. The territory of Poland is divided into 16 regions 
called voivodeships – provinces, that are further divided 
into smaller administrative regions known as countys – 
counties [31]. There are 380 counties (314 land counties 
and 66 cities with county status) [31]. Each county is under 
epidemiological surveillance by the territorial representatives 
of the State Sanitary Inspectorate. Data on vaccination 
uptake, vaccination refusal, as well as data on the incidence 
of infectious diseases and infectious disease-related deaths, 
are regularly collected and analyzed by the State Sanitary 
Inspectorate.

Analysis of vaccine hesitancy and avoidance in Poland 
focused only on province-level data, and there was a lack of 
epidemiological analysis concerning MMR vaccine uptake 
in each county territorial representatives.

OBJECTIVE

The aim of the study was to assess the uptake of the first dose 
of MMR vaccine in 380 administrative regions (counties) in 
Poland in 2020, as well as to analyze the MMR vaccine uptake 
trends in 2013–2016–2020.

MATERIALS AND METHOD

Study design. This study is an epidemiological retrospective 
national registry-based analysis. Data on mandatory 
childhood vaccinations in each administrative region 
(province) are collected by the State Sanitary Inspectorate 
within the Epidemiology Surveillance System in Poland [25]. 
Data on the uptake of the first dose of MMR vaccine in 380 
counties in Poland between 2013 – 2020 were derived from 
3,370 reports on mandatory childhood vaccination uptake 
in counties, submitted by the State Sanitary Inspection to 
the National Institute of Public Health [22, 25].

In the years 2018–2021 in Poland, there was a marked 
decrease in the uptake of the first dose of the MMR vaccine, 
and a slight increase in the uptake of the second dose of the 
MMR vaccine [22]. Based on the previously published data 
and epidemiological reports published by the European 
Centre for Disease Prevention and Control (ECDC), in this 
study, we analyzed only the uptake of the first dose of the 
MMR vaccine [19, 20, 22].

Data source. Every child residing permanently in Poland 
should be vaccinated in accordance with the national 
vaccination schedule [8]. Data on the mandatory childhood 
vaccinations are noted in the individual vaccination cards 
stored in primary care practices. All healthcare facilities 
that provide childhood vaccinations (mostly primary 
care practices) are legally obliged to report the mandatory 
childhood vaccination status of children and adolescents to 
the State Sanitary Inspectorate representatives [8, 23, 26]. 
Data from vaccination cards are reported by healthcare 
facilities on an annual basis according to the template 
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specified by the Minister of Health (MZ-54 form). The MZ-
54 forms contain data on the vaccination status of children 
and adolescents against infectious diseases covered by the 
national vaccination schedule. In the MZ-54 form, data 
are presented separately for each age group (relative to the 
year of birth) in a given administrative region (county). 
Data on mandatory childhood vaccination uptake (MZ-54 
from healthcare facilities) are collected by the State Sanitary 
Inspectorate territorial representatives within the counties 
into one form, representative for the county. Aggregated data 
are submitted by the State Sanitary Inspectorate territorial 
representatives to the National Institute of Public Health 
which aggregates regional data into one national registry on 
vaccination coverage rates. This registry provides a basis for 
reports on the health status of the Polish population, health 
policy planning, as well as international epidemiological 
surveillance and monitoring carried out, e.g., by the EU 
public health agencies like the European Centre for Disease 
Prevention Control (ECDC).

2013 was the first year in which a complete dataset became 
available, 2020 was the first year of the COVID-19 pandemic 
in Poland, and 2016 was selected as a comparative value 
between the first and last year of the analysis.

Measures. Data on the uptake of the first dose of MMR 
vaccine in 380 counties (all counties in Poland) were 
analyzed. The total population of administrative regions 
(counties) included in this study varied from 19,914 to 399,272 
for urban-rural areas, and from 35,719 to 1,790,658 for urban 
areas (the biggest cities with county status). The MMR vaccine 
uptake rates in the 380 counties were calculated based on the 
regional reports submitted by the State Sanitary Inspectorate 
territorial representatives to the National Institute of Public 
Health. MMR vaccine uptake was calculated as the percentage 
of children who received the first dose of MRR vaccine in 
relation to all children subject to mandatory vaccination in a 
given county (based on vaccination cards stored in healthcare 
facilities). The MMR vaccine uptake level of 95% or above was 
considered as the coverage target. Out of the 380 counties, 20 
(5% of all counties) with the highest uptake of the first dose 
of MMR vaccine in 2020, and 20 counties with the lowest 
MMR vaccine uptake rate were identified.

For each county, an analysis of the MMR vaccine uptake 
trend in the years 2013–2020 was performed. Population 
eligible for MMR vaccination in each year was defined based 
on year of birth. Based on the trend analysis, the counties 
were divided into four categories:
•	 Category I – MMR vaccine uptake level lower than coverage 

target, downward trend (bad trend).
•	 Category II – MMR vaccine uptake level lower than 

coverage target, upward trend (improving trend).
•	 Category III – MMR vaccine uptake level higher than 

coverage target, downward trend (worsening trend).
•	 Category IV – MMR vaccine uptake level higher than 

coverage target, upward trend (optimal trend).

Statistical analysis. Data received from the State Sanitary 
Inspectorate territorial representatives were transferred 
into the electronic database. Python software (3.8.8, Python 
Software Foundation, https://www.python.org/) was used 
for data integration. Data analysis was performed using 
the procedures available in the R package (R 4.0.0. Core 
Team, Vienna 2019). The geographical differences in the 

MMR vaccine uptake were presented using the QGIS 
3.16.16 software (QGIS Geographic Information System. 
Open Source Geospatial Foundation Project. http://qgis.
org). Descriptive statistics (proportions) were used to present 
the MMR vaccine uptake in the counties. MMR vaccine 
uptake trends were presented using regression analysis. 
The Spearman correlation method was used to assess the 
relationship between the MMR vaccine uptake and the 
number of residents in the counties. Statistical significance 
level was set at p < 0.05.

Ethics. The study was carried out in accordance with the 
principles of the Declaration of Helsinki. Epidemiological 
reports on MRR vaccination status were anonymous and 
prevented identification of any individual in the study by 
the research team at any stage of the study.

RESULTS

The uptake of the first dose of MMR vaccine decreased from 
99.4% in 2013, to 95.5% in 2016, and to 91.9% in 2020. In 
2013, in 93.2% of counties, the MMR vaccine uptake level 
reached the coverage target, followed by 77.1% of the counties 
in 2016, and only 38.3% of counties in 2020 (Tab. 1). In 
2020, two counties reached complete (100%) MMR vaccine 
uptake (Tab. 2). The lowest MMR vaccine uptake (63.88%) 
was reported in Zwoleński county in the Masovian province 
of east-central Poland (Tab. 2).

Findings from the trend analysis (2013–2020) on uptake 
of the first dose of MMR vaccine are presented in Figure 
1. Out of 380 counties in Poland, in 226 (61.1%) the MMR 
vaccine uptake level was lower than the coverage target, and 
a downward trend (Category I) was observed (Fig. 1). In 131 
counties (35.4%), MMR vaccine uptake level was higher than 
the coverage target, and a downward trend (Category III) was 
observed. Regional differences in MMR vaccine uptake were 
also observed. Regional differences indicated a clear division 
of Poland along the north-east and south-west lines, into 
counties that are above (north-west) and below (south-east) 
the coverage target area (Fig. 1).

MMR vaccine uptake decreased with the increased number 
of inhabitants of the county (Fig. 2). The relationship between 
the MMR vaccine uptake and the population living in the 
county, as determined by Spearman’s rank correlation value 
was -0.35 (p<0.001).

DISCUSSION

This is the first study to assess the MMR vaccine uptake in 
380 administrative regions (counties) in Poland. The study 
revealed a rapid decrease in the uptake of the first dose 
of MMR vaccine in Poland between 2013 and 2020. The 
percentage of points where the MMR vaccine uptake by 
eligible populations exceeded 95% decreased from 93.2% 
in 2013 to 38.3 of the counties in 2020. Regional differences 
and clusters were observed in the study. Vaccination policy 
should include public health interventions targeting regional 
differences in MMR vaccine uptake and vaccination hesitancy 
in different administrative regions within the country.

Findings from this study show that since 2013, the MMR 
vaccine uptake in Poland has been decreasing. The coverage 
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target observed in 2020 was lower than 95%, an observation 
which is in line with the global observations on decreasing 
MMR vaccine uptake [19]. Vaccine hesitancy is the most 
common reason for decreasing MMR vaccine uptake [9–12].

In Poland, the MMR vaccine is mandatory, and the first 
dose is administered between the ages of 13 and 15 months 
[8]. The growing number of vaccination refusals observed in 
Poland in the last decade had an impact on MMR vaccine 
uptake [25]. Moreover, the COVID-19 pandemic also had 
a negative impact on vaccination programmes, as some 
healthcare facilities were temporarily closed and access to 
healthcare services was limited [21].

Measles is a highly infectious disease, therefore the loss 
of MMR herd immunity may lead to epidemic outbreaks 

[16, 18]. Data on the measles incidence between 2020 – 
2022 may be misleading, as most of the epidemiological 
surveillance resources were targeted at COVID-19, and the 
number of contacts between children was limited due to the 
temporary closure of schools and restrictions on the work 
of kindergartens [32].

Since February 2022, Poland has been hosting millions 
of refugees from Ukraine, mostly women and children [33]. 
Due to the low MMR vaccine coverage rate (approximately 
80%), the measles incidence in Ukraine was one of the 
largest in Europe [33]. Public health institutions should be 
actively involved in MMR vaccine promotion among refugees 
currently staying in Poland.

This study shows that MMR vaccine uptake levels varied 
geographically. Between 2013 – 2020, the number of counties 
that reached the coverage target (⩾95% of the eligible 
population) decreased by more than half. In 2020, the MMR 
vaccine uptake level was lower than the coverage target, 
and a downward trend was observed in 61.1% of counties in 
Poland. MMR vaccine uptake decreased with the increased 
number of residents in a county. This observation may result 
from the fact that in small local communities, it is easier to 
reach the target population with health information. Vaccine 
hesitancy is a national problem [23, 26, 34]. However, some 
clusters of counties with a low MMR vaccine uptake were also 
observed, mainly in south-east Poland. Previously published 
data showed that most of Poland’s young adults lack clearly 

Table 2. List of 20 counties with the highest or the lowest uptake of the first dose of MMR vaccine in 2020

Counties with the highest MMR vaccine uptake Counties with the lowest MMR vaccine uptake

Administrative region 
MMR vaccination-

eligible population
Vaccine uptake 

in 2020
Administrative region 

MMR vaccination-
eligible population

Vaccine uptake  
in 2020

Kwidzyński county 923 100%
Tarnobrzeski county 

(Tarnobrzeg city included)
782 85.17%

Białogardzki county 416 100%
Białostoski county 

(Białystok city included
5,027 84.96%

Radziejowski county 414 99.76% Przysuski county 299 84.95%

Lidzbarski county 381 99.74% Ostrowski county 653 84.84%

Zgierski county 1435 99.72% Wyszkowski county 926 84.77%

Olecki county 292 99.66%
Krośnieński county  

(Krosno city included)
1,520 84.34%

Aleksandrowski county 456 99.56% Mielecki county 1,374 84.21%

Leszczyński county  
(Leszno city included)

1293 99.54% Łosicki county 290 84.14%

Golubsko-Dobrzyński county 415 99.52% Rycki county 537 83.61%

Skarżyski county 534 99.44% Sopot city 244 83.61%

Kętrzyński county 470 99.36% Płoński county 898 82.52%

Działdowski county 558 99.28% Chrzanowski county 1,092 82.51%

Brzozowski county 661 99.24% Lubliński county 1,138 82.25%

Rypiński county 390 99.23%
Łomżyński county  

(Łomża city included)
1184 82.18%

Sępoleński county 385 99.22% Kolneński county 334 80.54%

Braniewski county 331 99.09%
Radomski county  

(Radom city included)
3,508 79.39%

Bieszczadzki county 398 98.99%
Siedlecki county  

(Siedlce city included)
1,828 78.50%

Leski county 398 98.99% Łukowski county 1,144 76.49%

Tucholski county 519 98.84% Tatrzański county 753 73.31%

Szczecinecki county 679 98.82% Zwoleński county 335 63.88%

Table 1. Uptake of the first dose of MMR vaccine in the counties in Poland, 
2013-2016-2020

MMR vaccine uptake 

Year of the report

2013 2016 2020

n % n % n %

> 95% 354 93.2 293 77.1 146 38.4

90% - 94.9% 25 6.6 79 20.8 141 37.1

80% - 89.9% 1 0.3 8 2.1 86 22.6

70% - 79.9% 0 0 0 0 8 1.6

< 70% 0 0 0 0 1 0,3
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defined attitudes towards vaccination, and that attitudes 
towards vaccination can be divided into 6 heterogeneous 
groups [35]. Further analysis is needed to identify factors 
associated with vaccine hesitancy in different administrative 
regions in Poland (especially in south-east Poland). Most of 
the counties that reached the MMR coverage target were 
located in north-western Poland. This observation also 
requires further investigation. Access to healthcare, level 
of urbanization, as well as the health policy developed by 
the local government units, should be analyzed to identify 
factors associated with the higher acceptance of the MMR 
vaccine in north-western Poland [7, 19, 23, 24].

Previously published data on vaccination coverage and 
vaccine hesitancy in Poland mostly focused on some local 
populations (e.g., in a single province) [36–38]. There was 
a lack of data on vaccination coverage in counties, which 
limited the possibility of comparing the findings of the 
current study with other studies.

Implications of the study. The study has several practical 
implications for healthcare professionals and policymakers 
in Poland. Data on regional differences in MMR vaccine 
uptake should be used by policymakers to identify regions 
with the lowest MMR vaccine uptake, and regions with 
the highest risk of measles outbreaks. General practitioners 
and paediatricians working in places with the lowest MMR 
vaccine uptake should promote vaccinations, and strengthen 
vaccine confidence levels of the local populations. Regions 
(counties) with the lowest MMR vaccine uptake should be 
monitored, and potential violations of the law on mandatory 
vaccinations should be enforced. Public health institutions 
should analyze whether the population of unvaccinated 
children come mostly from one medical facility in the region, 
and if confirmed, legal action should be taken. Moreover, 
factors influencing regional differences in vaccination 
avoidance and acceptance should be analyzed. Currently, 
there is a lack of one single electronic database and annual 
reports on vaccination coverage rates and vaccine uptake in 
the 380 counties in Poland. Since March 2022, vaccination 
cards have been available in electronic form. There is 
therefore a need to develop a single standard for collecting, 

Figure 1. Uptake of the first dose of MMR vaccine – trend analysis 2013–2016–2020.

Figure 2. Relationship between the level of MMR vaccination and population 
living in the county
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submitting, and processing vaccination-related data, using 
digital technologies.

The COVID-19 pandemic evoked disruptions to routine 
childhood vaccine coverage, therefore the data presented 
in this study may be used by public health specialists in the 
further analysis of vaccine hesitancy and MMR vaccine 
uptake during the COVID-19 pandemic at the regional level 
[10, 11, 21].

Limitations of the study. This national registry-based study 
has several limitations. The use of public statistics from 
national registries is associated with the risk of systematic 
error. Vaccination cards for children who have changed their 
place of residence (different county) could result in a delay 
in the transfer to the new medical facilities. In addition, 
children who have permanently moved abroad may be 
reported as having refused the MMR vaccine. However, the 
influence of the above-mentioned factors on the obtained 
results should be assessed as marginal. Reports on MMR 
vaccination in counties, prepared by the State Sanitary 
Inspectorate territorial representatives, were submitted 
using a dedicated form, but these documents were filled 
electronically or handwritten; therefore, optical character 
recognition software was used during the data management 
process.

CONCLUSIONS

This study revealed that in 2020, in 61% of the administrative 
regions (counties) in Poland, the MMR vaccine uptake by 
the eligible population was below the coverage target (⩾95% 
of the eligible population). A significant decrease in MMR 
vaccine uptake between 2013 – 2020 led to a loss of MMR 
herd immunity, which may later cause outbreaks of infectious 
diseases. Regional differences in the MMR vaccine uptake 
were observed.

Local government units should be actively involved in 
vaccination policy, and regional health policy programmes 
should include interventions aimed at building trust in 
vaccines in local communities.
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