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ABSTRACT

INTRODUCTION. In addition to many diagnostic and therapeutic procedures, the COVID-19 pandemic also
limited prophylaxis, including the implementation of the vaccination program among children.

OBJECTIVE. The aim of the study was to assess the implementation of the vaccination program in the area
covered by the care of patients of a selected Primary Health Care clinic in the city of Krakow in the field of
selected vaccinations during the COVID-19 pandemic.

MATERIAL AND METHODS. A retrospective study based on secondary data was conducted in a selected
clinic (Krakow, Poland) that cares for 1,982 children aged 0-19 years. An analysis of the vaccination coverage in
selected groups of children in 2019, 2020 and 2021 was carried out based on annual reports (MZ-54). Vaccination
coverage against: diphtheria, tetanus, whooping cough, measles, mumps, rubella, influenza and pneumococcal
infection was analyzed. The collected data were analyzed using descriptive statistics, Chi? test and Fisher’s exact
test.

RESULTS. In the general vaccination status of two-year-olds, no significant differences were observed in the
period 2019-2021 (p=0.156). The percentage of fully vaccinated increased from 77.6% in 2019, to 81.5% in
2020 and to 85.2% in 2021. However, a high rate of vaccination refusals was observed in 2021 (4.1%) in this
group. The percentage of 2-year-olds vaccinated against pneumococci (PCV) and 3-year-olds against diphtheria,
tetanus, pertussis (DTP), and measles, mumps, rubella (MMR) in the years 2019-2021 was increasing. For DTP
and MMR, this increase was significant (p<0.05). In the group of older children, in 2020 the percentage of 7-
and 15-year-olds vaccinated decreased compared to 2019 and 2021, but the difference was insignificant (p>0.05).
A significant difference in vaccination coverage was observed in the group of 19-year-olds, in which in 2020 the
percentage of vaccinated was 58% (in 2019 — 74.6%, in 2021 — 81%). The largest number of children under the
age of 5 were vaccinated against influenza in 2021, but it was only less than 2% of this group.
CONCLUSIONS. Sanitary restrictions introduced during the COVID-19 pandemic did not significantly affect
the vaccination status of children in selected age groups against the analyzed vaccine-preventable diseases. The
exception is the group of 19-year-olds, whose vaccination coverage in 2020 was much lower than in 2019 and
2021. In addition, an increase in refusals of vaccination was observed, reaching 4.1% in 2021 in the group of the
youngest patients.
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STRESZCZENIE
WPROWADZENIE. Poza wieloma procedurami diagnostycznymi i terapeutycznymi, pandemia COVID-19

ograniczyta tez profilaktyke, w tym realizacje powszechnego Programu Szczepien Ochronnych (PSO) wsrod
dzieci.
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CEL PRACY. Celem badania byta ocena realizacji PSO w grupie pacjentéw objetych opieka wybranej przy-
chodni Podstawowej Opieki Zdrowotnej na terenie miasta Krakowa w zakresie wybranych szczepien ochron-
nych w trakcie pandemii COVID-19.

MATERIAL I METODY. Badanie retrospektywne na podstawie danych wtérnych zostalo przeprowadzone
w wybranej przychodni (Krakéw, Polska), ktora opiekuje sie 1982 dzie¢mi w wieku 0-19 lat. Przeprowadzo-
no analize stanu zaszczepienia wybranych grup dzieci w latach: 2019, 2020 oraz 2021 na podstawie raportow
rocznych (MZ-54). Przeanalizowano stan zaszczepienia przeciw: btonicy, tezcowi, krztuscowi, odrze, §wince,
rozyczce, grypie oraz zakazeniu pneumokokami. Zebrane dane analizowano za pomoca statystyk opisowych,
testu Chi? oraz doktadnego testu Fishera.

WYNIKI. W ogélnym stanie zaszczepienia dwulatkow, w okresie 2019-2021 nie zaobserwowano istotnych roz-
nic (p=0,156). Odsetek w petni zaszczepionych wzrost z 77,6% w 2019, przez 81,5% w 2020, do 85,2% w 2021.
Zaobserwowano jednak wysoki odsetek uchylen od szczepien w 2021 r. (4,1%) w tej grupie. Odsetek zaszczepio-
nych przeciw pneumokokom (PCV) 2-latkéw oraz 3-latkéw przeciw btonicy, tezcowi, krztuscowi (DTP), oraz
odrze, §wince, rozyczce (MMR) w latach 2019-2021 wzrastat. W przypadku DTP oraz MMR wzrost ten byt
istotny (p<0,05). W grupie dzieci starszych, w roku 2020 zmniejszyt si¢ odsetek zaszczepienia 7- oraz 15-latow
w porownaniu do roku 2019 oraz 2021, jednak roznica ta byla nieznaczna (p>0,05). Istotng réznic¢ w stanie
zaszczepienia zaobserwowano w grupie 19-latkow, w ktorej w 2020 r. odsetek zaszczepionych wynosit 58%
(w roku 2019 — 74,6%, w roku 2021 — 81%). Przeciw grypie najwigcej dzieci do 5. roku zycia zostato zaszcze-
pionych w 2021 roku, jednak bylo to tylko niespetna 2% tej grupy.

WNIOSKI. Ograniczenia sanitarne wprowadzone w trakcie pandemii COVID-19 nie wptynety znaczaco na
stan zaszczepienia dzieci w wybranych grupach wiekowych, przeciw poddanym analizie chorobom. Wyjatkiem
pozostaje grupa 19-latkow, ktorej stan zaszczepienia w 2020 roku byt znacznie nizszy niz w roku 2019 oraz
2021. Ponadto zaobserwowano wzrost uchylen od szczepien, siegajacy 4,1% w 2021 r. w grupie najmtodszych

pacjentow.

Stowa kluczowe: szczepienia ochronne, dzieci, COVID-19, pandemia

INTRODUCTION

The COVID-19 pandemic has become an
unexpected challenge for healthcare systems around
the world. In almost all countries, the forces of medics
had to be redirected to the fight related to the treatment
of COVID-19 patients and limiting the spread of the
SARS-CoV-2 virus. Also, primary care facilities
have been forced to reduce their daily tasks. The
implementation of the preventive vaccination program
among children has therefore been limited in order to
stop the threats posed by the new coronavirus. The main
factor stopping the spread of SARS-CoV-2 has become
protective vaccinations. However, the prevention of
other infectious diseases, covered by the Protective
Vaccination Program (PVP), has been left aside. In
Poland, the Ministry of Health partially suspended the
implementation of preventive vaccinations of children
in the period 17/03-18/04/2020 to prevent clusters of
children and their parents in primary care clinics (1).
The recommendation to postpone infant vaccination
by 30 days was maintained for one month, after which
the outpatient PVP was resumed, emphasizing the
particular importance of vaccination in children up to
the age of two (2).

The aim of this study was to assess the
implementation of the preventive vaccination program
during the COVID-19 pandemic in the area of

WPROWADZENIE

Pandemia COVID-19 stata si¢ nieoczekiwanym
wyzwaniem dla systemow opieki zdrowotnej na calym
$wiecie. Niemal we wszystkich krajach sity medykow
musiaty zosta¢ przekierowane na walke zwigzang
z leczeniem chorych na COVID-19 oraz ograniczenie
rozprzestrzeniania si¢ wirusa SARS-CoV-2. Réwniez
placéwki podstawowej opieki zdrowotnej zostaty zmu-
szone do ograniczenia swoich codziennych zadan. Re-
alizacja programu szczepien ochronnych wsrod dzieci
zostata wigc ograniczona na rzecz powstrzymania za-
grozen niesionych przez nowego koronawirusa. Glow-
nym czynnikiem powstrzymujacym rozpowszechnia-
nie si¢ SARS-CoV-2 staly si¢ szczepienia ochronne.
Na boku pozostala jednak profilaktyka innych choréb
zakaznych, objetych prowadzonym od lat Programem
Szczepien Ochronnych (PSO). W Polsce, Ministerstwo
Zdrowia wstrzymato czeSciowo realizacje szczepien
ochronnych dzieci w okresie 17.03-18.04.2020 r. aby
zapobiec tworzeniu si¢ skupisk dzieci i ich rodzicow
w przychodniach podstawowej opieki zdrowotnej (1).
Rekomendacja dotyczaca odroczenia szczepien nie-
mowlat o 30 dni utrzymana byta przez okres jednego
miesigca, po czym wznowiono realizacje PSO w wa-
runkach ambulatoryjnych, podkreslajac szczegolng
wazno$¢ wykonania szczepien u dzieci do ukonczenia
drugiego roku zycia (2).
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operation of a selected Primary Health Care clinic in
terms of assessing the vaccination status of children
against selected infectious diseases.

MATERIAL AND METHODS

In this study, the implementation of the preventive
vaccination program was analyzed based on the
analysis of the vaccination coverage of children aged
0 to 19 in a selected health center of primary health care
in the city of Krakow — Centrum Medyczne Med-AlL

In 2019, there were 1,982 patients aged 0 to 19
under the care of the outpatient clinic. The analysis of
the vaccination status against selected diseases was
carried out in relation to 2019 (before the outbreak of
the pandemic), 2020 (in the situation of restrictions)
and 2021 (return to implementation unlimited
vaccinations). The data was analyzed on the basis of
annual reports on preventive vaccinations sent by the
facility to the Sanitary and Epidemiological Station
(MZ-54 form) and published collectively by the
National Institute of Public Health NIH - NRI (3).

Among the vaccinations that were analyzed were
the following vaccinations: combined vaccine against
diphtheria, tetanus, pertussis (DTP) and without the
pertussis component (Td), measles, mumps and rubella
(MMR), pneumococcal conjugate vaccine (PCV) and
seasonal influenza vaccine. Vaccination coverage in
particular age groups, characteristic for a given type
of vaccination, was compared in accordance with the
vaccination schedules in force in subsequent years.

Thus, the status of vaccination with the DTP
vaccine was compared at the age of: 3, 7, 15 and 19
years (with the Td vaccine without the pertussis
component), i.e. at the age when the primary
vaccination cycle should be completed (3 years) and
I (7 years), II (15 years) and III (19 years) booster
dose. Similarly, for the MMR vaccination, children at
the age of 3 and 7 or 11 years of age were included in
the study group, because the first dose of this vaccine
should be administered to children between 12 and 18
months of age, and a booster vaccination at 6 years
of age or 10 years of age — children who had not been
vaccinated at the age of 5 in previous years (4). Due
to the change in the vaccination schedule, so that the
compared groups were in a similar situation (children
vaccinated according to the vaccination schedule),
a group of 7-year-olds in 2021 and groups of 11-year-
olds in 2019 and 2020 were compared. The status of
pneumococcal vaccination was analyzed in group of
children at the age of 3 years, i.e. at the time when
they should complete the course of this vaccination.
In addition, the percentage of children in groups up
to 4 years old and from 5 to 15 years of age who were
vaccinated against influenza was analyzed, as well as
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Celem niniejszej pracy byla ocena realizacji pro-
gramu szczepien ochronnych w trakcie pandemii
COVID-19 na obszarze dziatalnosci wybranej przy-
chodni Podstawowej Opieki Zdrowotnej w zakresie
oceny stanu zaszczepienia dzieci przeciw wybranym
chorobom zakaznym.

MATERIAL I METODY

W niniejszym badaniu przeanalizowano realizacje
programu szczepien ochronnych na podstawie anali-
zy stanu zaszczepienia dzieci w wieku od 0 do 19 lat
w wybranej przychodni dziecka zdrowego podstawo-
wej opieki zdrowotnej na terenie miasta Krakowa —
Centrum Medyczne Med-All.

Pod opieka przychodni, w roku 2019 znajdowato si¢
1982 pacjentéw w wieku od 0 do 19 lat. Analize stanu
zaszczepienia przeciw wybranym chorobom przepro-
wadzono w odniesieniu do roku 2019 (przed wysta-
pieniem pandemii), 2020 (w sytuacji ograniczen) oraz
2021 (powrdt do realizacji szczepien ochronnych bez
ograniczen). Dane analizowano na podstawie rocz-
nych sprawozdan ze szczepien ochronnych przesyta-
nych przez placowke do Stacji Sanitarno-Epidemiolo-
gicznej (formularz MZ-54) i publikowanych zbiorczo
przez Narodowy Instytut Zdrowia Publicznego PZH
- PIB (3).

Wsrdd szczepien, ktore analizowano znalazty si¢
szczepienia: szczepionka skojarzong przeciw btoni-
cy, tezcowi, krztuscowi (DTP), oraz bez komponenty
krztuscowej (Td), szczepionka skojarzona przeciw od-
rze, Swince i rézyczce (MMR), szczepionka skoniugo-
wang przeciw pneumokokom (PCV) oraz szczepionka
sezonowa przeciw grypie. Porownano stan zaszcze-
pienia w poszczegolnych grupach wiekowych, charak-
terystycznych dla danego rodzaju szczepienia zgodnie
z obowiazujacymi w kolejnych latach kalendarzami
szczepien.

Stan zaszczepienia szczepionka DTP poréwnywa-
no w wieku: 3, 7, 15 oraz 19 lat (szczepionka Td bez
komponenty krztuscowej), czyli w wieku, w ktorym
powinien by¢ ukonczony cykl pierwotny szczepien
(3 lata) oraz podano juz I (7 lat), 11 (15 lat) oraz III
(19 lat) dawke przypominajaca. Podobnie dla szczepie-
nia MMR przyjeto do grupy badawczej dzieci w wieku
3 oraz 7 lub 11 lat, poniewaz pierwsza dawke tej szcze-
pionki powinny przyjac¢ dzieci migdzy 12. a 18. mie-
sigcem zycia a szczepienie przypominajace w 6. lub
w 10. roku zycia — dzieci, ktore nie zostaty zaszczepio-
ne w wieku 5 lat w latach wczesniejszych (4). Z uwagi
na zmian¢ w kalendarzu szczepien, aby porownywane
grupy byly w analogicznej sytuacji (dzieci zaszczepio-
ne zgodnie z kalendarzem szczepien), poréwnano gru-
pe 7-latkéw w roku 2021 oraz grupy 11-latkéw w roku
2019 oraz 2020. Stan zaszczepienia przeciw zakazeniu
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general deficiencies in vaccinations in children aged
2 years, i.e. at the time when primary immunization
should be completed, e.g. others on DTP, MMR and
PCV.

Microsoft Office Excel 4.0 was used in the analysis
presented below. The methods of descriptive statistics,
Chi? test of independence and Fisher’s exact test with
frequencies <5 were used. The level of statistical
significance was a<0.05.

RESULTS

From 01/01/2019 to 31/12/2021, 5,657 vaccination
visits to a healthy child’s clinic were carried out in
the facility covered by the study. In 2019 — 2,029, in
2020 — 1,596 and in 2021 — 2,032 visits. They covered
the qualification of healthy children for vaccinations
provided for in the Preventive Vaccination Programme.
Due to the temporary suspension of vaccination in
outpatient settings by the Ministry of Health (March
17, 2020 to April 18, 2020), the implementation of
the PVP was also suspended in the examined facility.
After 30 days, in accordance with the recommendation
of the Ministry of Health, preventive vaccinations
were continued, bearing in mind the recommendation
that, if it is necessary to introduce epidemiological
restrictions, children under 24 months of age should
be vaccinated as a priority over older children (2).

In order to limit the spread of SARS-CoV-2
infection, in the period after April 18, 2020, the facility
autonomously decided to extend the vaccination
visit from 15 to 20 minutes, so that both children
and parents do not meet in large groups waiting for
a visit. No significant differences were observed in the
general vaccination status of younger children (up to
24 months of age) in the period 2019-2021 (p=0.156).
Total vaccination coverage in terms of vaccinations for
children of this age in the vaccination schedule (DTP,
HiB, Polio, hepatitis B, MMR, PCV) in this age group
increased from 77.6% in 2019, to 81.5% in 2020, to
85.2% in 2021. However, a high percentage of children
who were not vaccinated was observed due to evasions
from vaccination and medical contraindications for
their implementation. In 2021, it was 4.1%, in 2019 —
2.4%, and in 2020 — 0.8% (Table I).

A satisfactory vaccination status in the group of
younger children also confirms the vaccination status
against specific infectious diseases. An example is
the stable percentage of persons vaccinated against
S. pneumoniae (PCV) in the years 2019-2021 (p=0.26),
where the percentage of those vaccinated did not
differ significantly in the analyzed years, the status of
vaccination with the first dose of MMR vaccination
and the completed primary course of DTP vaccination
— in these cases the percentage vaccinated increased

pneumokokami analizowano w grupie dzieci w wie-
ku 3 lat, czyli w momencie, kiedy powinny ukonczy¢
cykl tego szczepienia. Dodatkowo przeanalizowano
odsetek dzieci w grupach do 4 lat oraz od 5. do 15.
roku zycia, ktdre zastaty zaszczepione przeciw grypie,
jak tez ogdlne braki w szczepieniach u dzieci w wieku
2 lat, czyli w momencie, kiedy powinna by¢ zakon-
czona pierwotna immunizacja m.in. dotyczaca DTP,
MMR oraz pneumokokdw.

W przedstawionej ponizej analizie uzyto oprogra-
mowania Microsoft Office Excel 4.0. Zastosowano
metody statystyki opisowej, test niezalezno$ci Chi?
oraz doktadny test Fishera przy licznosciach <5. Za
poziom istotnosci statystycznej przyjeto 0<0,05.

WYNIKI

W okresie od 1.01.2019 do 31.12.2021 w placdéwce
objetej badaniem zrealizowano 5657 wizyt szczepien-
nych w przychodni dziecka zdrowego. W roku 2019
— 2029, w 2020 — 1596 oraz w 2021 — 2032 wizyty.
Obejmowaty one kwalifikacje zdrowych dzieci do wy-
konania szczepien ochronnych przewidzianych Pro-
gramem Szczepien Ochronnych. W zwiazku z okre-
sowym zawieszeniem wykonywania szczepien w wa-
runkach ambulatoryjnych przez Ministerstwo Zdro-
wia (17.03.2020 do 18.04.2020), w badanej placdéwce
réwniez wstrzymano realizacjg¢ PSO. Po 30 dniach,
zgodnie z rekomendacjg Ministerstwa Zdrowia, kon-
tynuowano wykonywanie szczepien ochronnych, ma-
jac na uwadze zalecenie, aby w razie koniecznosci
wprowadzenia ograniczen epidemiologicznych, dzieci
do 24. miesigca zycia byly szczepione priorytetowo
wzgledem dzieci starszych (2).

W celu ograniczenia rozprzestrzeniania si¢ zakaze-
nia SARS-CoV-2, w okresie po 18.04.2020 r. placéwka
autonomicznie podjeta decyzje o wydluzeniu wizyty
szczepiennej z 15 do 20 min, tak, aby zaré6wno dzieci
jak i rodzice nie spotykali si¢ w duzych grupach ocze-
kujacych na wizyte.

W ogoélnym stanie zaszczepienia dzieci mtodszych
(do ukonczenia 24. miesigca zycia) w okresie 2019-
2021 nie zaobserwowano istotnych réznic (p=0,156).
Calkowity stan zaszczepienia w zakresie szczepien
przewidzianych dla dzieci w tym wieku kalendarzem
szczepien (DTP, HiB, Polio, WZWB, MMR, PCV)
w tej grupie wiekowej wzrastat z 77,6% w 2019, przez
81,5% w 2020, do 85,2% w 2021 roku. Zaobserwowa-
no jednak wysoki odsetek dzieci, u ktorych szczepie-
nia nie zostaty wykonane z powodu uchylen od szcze-
pien oraz przeciwskazan medycznych do ich wykona-
nia. W 2021 r. bylo to 4,1% za$ w roku 2019 — 2,4%,
aw 2020 —0,8% (Tabela I).

Zadawalajacy stan zaszczepienia w grupie dzie-
ci mtodszych potwierdza rowniez stan zaszczepienia

77



Implementation of the preventive vaccination program

Realizacja programu szczepien ochronnych

significantly (p<0.001). Detailed data are presented in
Table 11

As for the group of older children, in 2020 the
vaccination rate of 7- and 15-year-olds decreased
compared to 2019 and 2021, but the difference was
insignificant (p>0.05). A significant difference in
vaccination status was observed only in the oldest
group (19-year-olds), in which the percentage of
those vaccinated with diphtheria and tetanus vaccine
in 2020 was less than 58% (p<0.01). The variability
of the percentage of those vaccinated in subsequent
years in terms of the analyzed vaccinations is shown
in Figure 1.

The recommended seasonal influenza vaccination
was not often performed in the surveyed population
of children in 2019-2021. Most children under 5 were
vaccinated in 2021, however, it was less than 2% of
clinic patients in this age group. The exact data is
presented in Table III.

przeciw konkretnym chorobom zakaznym. Przy-
ktadem moze by¢ stabilny odsetek zaszczepionych
przeciw pneumokokom (PCV) w latach 2019-2021
(p=0,26), stan zaszczepienia pierwszg dawka szcze-
pienia MMR oraz ukonczony cykl pierwotny szcze-
pienia DTP — w tych przypadkach odsetek zaszczepio-
nych wzrost istotnie (p<0,001). Doktadne dane przed-
stawiono w Tabeli I1.

Jesli chodzi o grupe dzieci starszych, w roku 2020
zmniejszyt si¢ odsetek zaszczepienia 7- oraz 15-latkow
w porownaniu do roku 2019 oraz 2021, jednak réznica
ta byta nieznaczna (p>0,05). Istotna roznice w stanie
zaszczepienia zaobserwowano jedynie w grupie naj-
starszej (19-latkow), w ktorej odsetek zaszczepionych
szczepionka przeciw btonicy oraz tezcowi w roku
2020 wynosit niespetna 58% (p<0,01). Zmiennos¢ od-
setka zaszczepionych w kolejnych latach w zakresie
analizowanych szczepien przedstawia Rycina 1.

Zalecane szczepienie sezonowe przeciw grypie nie
byto czesto wykonywane w badanej populacji dzieci
w latach 2019-2021. Najwiecej dzieci do 5. roku zycia

Table I. Vaccination status of children against: diphtheria, tetanus, pertussis, Haemophilus influenzae type B, poliomyelitis,
hepatitis B, Streptococcus Pneumoniae, measles, mumps, rubella combined, after the first vaccination period (at the age

of 2 years) in 2019-2021

Tabela 1. Stan zaszczepienia dzieci przeciw: blonicy, tezcowi, krztuscowi, Haemophilus influeznae typ B, poliomielitis,
wirusowemu zapaleniu watroby typu B, Streptococcus Pneumoniae, odrze $wince, rozyczce tacznie, po pierwszym

okresie szczepien (w wieku 2 lat) w latach 2019-2021

o Percentage of children in selected years s
Vaccination status p value
2019 2020 2021
Fully vaccinated children 77.6 81.5 85.2
Single vaccination deficiencies 20.0 17.6 10.7 0.156
Not vaccinated 24 0.8 4.1
* Chi? test or Fisher test
Table II. Vaccinations against selected infectious diseases among children in 2019-2021
Tabela I1. Szczepienia dzieci przeciw wybranym chorobom zakaznym w latach 2019-2021
i Percentage of vaccinated children in selected years "
Type of vaccine and the age group p value
2019 2020 2021
PCV (2 years old) 82.4 87.4 89.3 0.26
MMR (3 years old) 86.0 91.2 97.3 0.01
MMR (7 or 11 years old") 91.5 83.5 87.5 0.24
DTP (3 years old) 81.0 87.7 94.5 0.008
DTP (7 years old) 85.0 84.9 90.5 0.4
DTP (15 years old) 82.5 85.2 87.8 0.82
Td (19 years old) 74.6 574 81.0 0.005

*due to changes in the vaccination schedule, for 2019 and 2020 the analyzed group is 11-year-olds, and for 2021 - 7-year-
olds / ze wzgledu na zmiany w kalendarzu szczepien, dla lat 2019 1 2020 analizowana grupa sa 11 latki, za$ dla roku 2021

7 latki
™ Chi? test

PCV- pneumococcal conjugate vaccine; MMR — measles, mumps and rubella vaccine; DTP — diphtheria, tetanus and

pertussis vaccine; Td — tetanus-diphteria booster dose
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Table II1. Influenza vaccination in selected children age groups in 2019-2021
Tabela I1I. Szczepienia przeciw grypie w wybranych grupach wiekowych dzieci w latach 2019-2021

Percentage of vaccinated children in selected years .
Age group p value
2019 2020 2021
0 —4 years old 0.34 0.48 1.93 0.99
5 — 14 years old 0.40 1.18 0.88 0.99
“Fisher test
1
g

70 ~~

38 &8 & 8%

65 “--‘>

60 T~

55
50

2019

= PCV/ (2 years old)
MMR (7 and 11 years old*)
e DTP (7 years old)

e=—Td (19 years old)

2020

2021 [year]

== [IMR (3 years old)
DTP (3 years old)
e DTP (15 years old)

PCV — pneumococcal conjugate vaccine; MMR — measles, mumps and rubella vaccine; DTP — diphtheria, tetanus and

pertussis vaccine; Td — tetanus-diphteria booster dose

Figure 1. Percentage of vaccinated children against selected infectious diseases in 2019-2021
Rycina 1. Odsetek dzieci zaszczepionych przeciwko wybranym chorobom zakaznym w latach 2019-2021

DISCUSSION

According to the World Health Organization
(WHO) data, the impact of the COVID-19 pandemic on
the implementation of preventive vaccinations against
other infectious diseases was observed in at least 68
countries around the world, which affected nearly 80
million children (5). Not without significance is also the
decreasing level of social acceptance of vaccinations,
which is reflected in the growing number of refusals to
perform preventive vaccinations (6). In our own study,
in the analyzed period, the percentage of refusals in
the group of children over 24 months of age increased
from 2.4% in 2019 to 4.1% in 2021. Nationwide, there
was also an increase from 6.6 in 2019 to 8.3 rejection
per 1,000 people covered by the PVP (0-19 years) in
2021 (6). For the Matopolskie Voivodeship, where the
study was conducted, this indicator is slightly lower
(3.33 in 2020), but the area of operation of the facility,
i.e. the area of a large city — Krakéw, should be taken
into account (6).

zaszczepiono w 2021 roku jednak bylo to niespeina
2% pacjentow przychodni w tej grupie wiekowej. Do-
ktadne dane przedstawia Tabela III.

DYSKUSJA

Wedhug danych Swiatowej Organizacjo Zdrowia
(WHO) wptyw pandemii COVID-19 na realizacje
szczepien ochronnych przeciw innym chorobom za-
kaznym zaobserwowano przynajmniej w 68 krajach
$wiata, co dotkneto blisko 80 milionéw dzieci (5). Nie
bez znaczenia jest rowniez zmniejszajacy si¢ poziom
spotecznej akceptacji szczepien, ktorej odwzorowa-
niem jest rosngca liczba odmoéw wykonania szczepien
ochronnych (6). W badaniu wlasnym, w analizowa-
nym okresie odsetek odmow w grupie dzieci, ktore
ukonczyty 24. miesigc zycia, zwickszyt si¢ z 2,4%
w 2019 do 4,1% w 2021 roku. W skali catego kraju,
rowniez zaobserwowano wzrost z 6,6 w 2019 r. do 8,3
uchylen od szczepien na 1000 os6b objetych PSO (0-19
lat) w roku 2021 (6). Dla wojewddztwa matopolskiego,
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Numerous scientific reports indicate a decrease in
vaccinations during the COVID-19 pandemic in groups
of children and in some countries also among seniors
covered by the preventive vaccination program (7).
In our own study, where the vaccination status of
children aged 3 years was compared, a significant
increase in the percentage of those vaccinated with the
first dose of MMR was observed, from 86% in 2019
to 91.2% in 2020 and to 97.3% in 2021 (p=0.01). The
reason for maintaining a high level of vaccination of
children may be the fact that vaccination in the group
up to the age of 24 months in outpatient conditions
was suspended only for a period of 30 days, and later,
despite the need to maintain sanitary restrictions,
vaccination of the youngest was given priority (2).
In terms of recommended vaccinations, an increased
number of influenza vaccinations was observed in
2021 in the group of children under 5 years of age.
Despite the increase compared to previous years, their
percentage was negligible — 1.93%.

Across the country, in terms of vaccinations
analyzed in the study, a consistent decrease in
the number of vaccinations was observed in the
consecutively analyzed years (2019-2021). The
greatest decrease was recorded in the group of older
children (over 3 years of age). The vaccination status
with the DTP vaccine (Ist booster dose) at the age
of 7 was 88.8% in 2019, 84.4% in 2020, and 82.8%
in 2021. Similarly, in the group of 15-year-olds who
should be vaccinated with the second DTP booster
dose, 92.2% were vaccinated in 2019, 87.1% in 2020,
and 84.2% in 2021. However, the largest decrease in
the percentage of those vaccinated with the Td vaccine
according to the vaccination schedule concerned the
group of 19-year-olds, whose population of vaccinated
in 2019 was 84.4%, in 2020 — 78.6%, and in 2021 only
75.3%. In the group of younger children, in terms of
vaccination with the first dose of the MMR vaccine, the
decrease was not as large (92.6% of those vaccinated
in 2019, 91.9% in 2020 and 90.8% in 2021). In terms of
vaccination against Streptococcus Pneumoniae in the
group of 3-year-olds was vaccinated in 2019 — 88.6%,
in 2020 — 87.8% and in 2021 — 87.9% (3, 8, 9).

As for seasonal influenza vaccination, in the age
groups 0-4 years and 5-14 years, about 1% of these
age groups of patients were vaccinated in subsequent
years. The exception was the situation in 2020, when on
anational scale in the group of children aged 5-14, slightly
more than 2% of children were vaccinated (3, 8, 9).

During the same period in Italy, the 2020
compulsory vaccination coverage decreased by
1-2.7% depending on the vaccine. The exception was
varicella vaccination, where an increase in vaccination
status of 2.2% was observed. Vaccination coverage in
secondary vaccinations decreased by 1.4-8.5% (10).
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na terenie ktorego prowadzono badanie, wskaznik ten
jest nieco nizszy (3,33 w 2020 r.), jednak nalezy wzig¢
pod uwage obszar dziatania placowki jakim jest teren
duzego miasta — Krakowa (6).

Liczne doniesienia naukowe wskazujag na spa-
dek wykonanych szczepien w okresie pandemii
COVID-19 w grupach dzieci oraz, w niektorych pan-
stwach, wsrod seniorow objetych programem szcze-
pien ochronnych (7).

W przedstawionym badaniu wlasnym, gdzie po-
rownywano stan zaszczepienia dzieci w wieku 3 lat,
zauwazono istotny wzrost odsetka zaszczepionych
pierwsza dawka MMR z 86% w 2019 do 91,2% w 2020
oraz do poziomu 97,3% w roku 2021 (p=0,01). Powo-
dem utrzymania wysokiego stanu zaszczepienia dzie-
ci moze by¢ fakt, ze wykonywanie szczepien w gru-
pie do ukonczenia 24. miesigca zycia, w warunkach
ambulatoryjnych wstrzymane bylto tylko na okres 30
dni, za§ w okresie pozniejszym, mimo konieczno$ci
zachowania ograniczen sanitarnych, szczepieniom
najmtodszych nadano priorytet (2). W zakresie szcze-
pien zalecanych, zaobserwowano zwigkszong liczbe
wykonanych szczepien przeciw grypie w roku 2021
w grupie dzieci do 5. roku zycia. Mimo wzrostu w po-
rownaniu do lat poprzednich, ich odsetek byt jednak
znikomy — 1,93%.

W skali catego kraju, w zakresie analizowanych
w badaniu szczepien, zauwazono konsekwentny spa-
dek stanu zaszczepienia w kolejno analizowanych la-
tach (2019-2021). Najwiekszy spadek ten odnotowano
w grupie dzieci starszych (powyzej 3 roku zycia). Stan
zaszczepienia szczepionkag DTP (I dawka przypomi-
najaca) w 7. roku zycia wynosit w 2019 roku 88,8%,
w 2020 — 84,4%, zas w 2021 — 82,8%. Podobnie w gru-
pie 15 latkéw, ktorzy powinni by¢ zaszczepieni 11 daw-
ka przypominajaca DTP, w 2019 roku zaszczepionych
byto 92,2%, w 2020 — 87,1% natomiast w 2021 roku
— 84,2%. Najwiekszy spadek odsetka zaszczepionych
przewidziang kalendarzem szczepien szczepionka Td
dotyczyt jednak grupy 19- latkdéw, ktorych populacja
zaszczepionych w 2019 roku stanowita 84,4%, w 2020
—78,6%, za$ w 2021 roku tylko 75,3%. W grupie dzieci
mtodszych, w zakresie szczepienia I dawka szczepion-
ki MMR, odnotowany spadek nie byt tak duzy (92,6%
zaszczepionych w 2019 r., 91,9% w 2020 r. oraz 90,8%
w 2021 1.).W zakresie szczepienia przeciw Streptococ-
cus Pneumoniae, w grupie 3-latkdw zaszczepionych
byto w 2019 r. — 88,6%, 2020 r. — 87,8% oraz w 2021 r.
-87,9% (3, 8, 9).

Jesli chodzi o szczepienia sezonowe przeciw grypie,
w grupach wiekowych 0-4 lata oraz 5-14 lat, zaszcze-
pionych byto w kolejnych latach okoto 1% tych grup
wiekowych pacjentow. Wyjatek stanowita sytuacja
w roku 2020, kiedy w skali kraju w grupie dzieci w wie-
ku 5-14 lat zaszczepiono nieco ponad 2% dzieci (3, 8, 9).
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The English analysis shows that in the first period
of pandemic restrictions (until April 2020), a 19.8%
decrease in the number of MMR vaccinations in
infants was observed compared to 2019. However, no
significant decrease in the number of vaccinations with
a combined vaccine was observed in the same period
hexavalent (against diphtheria, tetanus, pertussis,
hepatitis B, Poliomyelitis and invasive infections
caused by Haemophilus influenzae type b) (11).

In the United States, a slight decrease in the supply
of the MMR vaccine was observed in the first weeks
of the pandemic, but it was smaller in the group of
children under 24 months of age than in older children
(12). In Texas (US), a greater decline in vaccination
coverage in 2020 was observed in rural areas compared
to cities (13). A US cohort study showed a decline in
hepatitis B vaccination status (compared to infants aged
5 months) from 67.9% in 2019 to 49.7% in 2020. There
was also a decrease in measles vaccination coverage
in 16-month-old children from 76.9% in 2019 to 70.9%
in 2020 (14). Nuzhath et al., express concern in their
paper about a further decline in vaccination coverage
in Texas (US) due to the additionally increased activity
of anti-vaccine movements during the COVID-19
pandemic. Due to pandemic restrictions, the number
of vaccinations performed in 16-month-old toddlers
there decreased by 58% in 2020 compared to 2019 (13).

The reason for the growing percentage of
vaccination refusals in Poland can also be seen in
the increased activity of anti-vaccine groups, e.g.
in connection with the introduction of vaccination
against COVID-19, although in an international
European study on the analysis of opinions expressed
on vaccination in social media during the pandemic,
a more favorable attitude towards vaccination was
observed slightly more often (15).

An American study showed a difference in
vaccination status among younger children (a decrease
of 15.5%) and older children (a decrease of 21.5%)
(14). In the presented own study, such a significant
difference was not observed, a significant decrease in
the percentage of vaccinated in 2020 concerned only
the oldest group — 19-year-olds (Td vaccination).

A study conducted in Ontario (Canada) also shows
a decline in vaccination coverage during the first period
of the COVID-19 pandemic. The decrease concerned the
period from March to July 2020, while by the end 0of 2020
the general vaccination coverage of children increased
only partially, not reaching the pre-pandemic value. The
greatest decrease in vaccination status was observed
in children aged 15 (—14.7%) and 18 months (—16.4%)
(16). Similarly to the facility analysed by the authors
of this study, in accordance with the recommendation
of the Ministry of Health, vaccination of the youngest
children was considered a priority, in a Canadian survey

W tym samym okresie we Wtoszech stan zaszcze-
pienia w zakresie szczepien obowigzkowych w 2020
roku zmniejszyt si¢ o 1-2,7%, w zaleznoSci od szcze-
pionki. Wyjatek stanowilto szczepienie przeciw ospie
wietrznej, gdzie zauwazono wzrost stanu zaszczepie-
nia 0 2,2%. Stan zaszczepienia w szczepieniach dodat-
kowych zmniejszyt si¢ z kolei o 1,4-8,5% (10).

Analiza angielska podaje za$, ze w pierwszym okre-
sie obostrzen pandemicznych (do kwietnia 2020) zaob-
serwowano 19,8% spadek w liczbie wykonanych szcze-
pien MMR u niemowlat w poréwnaniu do roku 2019.
Nie zaobserwowano jednak istotnego spadku w tym
samym okresie w liczbie wykonanych szczepien sko-
jarzong szczepionka heksawalentng (przeciw blonicy,
tezcowi, krztuscowi, wirusowemu zapaleniu watroby
typu B, poliomyelitis oraz inwazyjnym zakazeniom
wywotanym przez Haemophilus influenzae typ b) (11).

W Stanach Zjednoczonych z kolei zaobserwowano
niewielki spadek podazy szczepionki MMR w pierw-
szych tygodniach pandemii, byl on jednak mniejszy
w grupie dzieci ponizej 24. miesigca zycia niz u dzie-
ci starszych (12). W Teksasie (USA), wigkszy spadek
stanu zaszczepienia w 2020 roku zaobserwowano
na obszarach wiejskich w poréwnaniu do miast (13).
W amerykanskim badaniu kohortowym wskazano
na spadek stanu zaszczepienia przeciw wirusowemu
zapaleniu watroby typu B (poréwnanie dotyczylo nie-
mowlat w wieku 5 miesiecy) z 67,9% w roku 2019 do
49,7% w 2020. Odnotowano tam tez spadek w wykona-
niu szczepien przeciw odrze u dzieci 16-miesiecznych
z 76,9% w 2019 do 70,9% w 2020 roku (14). Nuzhath
1 wWsp. wyrazaja w swojej pracy zaniepokojenie dal-
szym spadkiem liczby wykonywanych szczepien
w Teksasie (USA) z powodu dodatkowo wzmozonej
dziatalnos$ci ruchéw antyszczepionkowych w okresie
pandemii COVID-19. Z powodu ograniczen pande-
micznych, ilo$¢ wykonanych szczepien u 16 miesigcz-
nych niemowlat spadta tam o 58% w 2020 roku po-
réownujac do 2019 (13).

Przyczyne rosngcego odsetka uchylen od szczepien
w Polsce rowniez mozna upatrywaé we wzmozonej ak-
tywnosci grup antyszczepionkowych m.in. w zwigz-
ku z wprowadzeniem szczepiefn przeciw COVID-19,
cho¢ w miedzynarodowym, europejskim badaniu
dotyczacym analizy wyrazanych opinii dotyczacych
szczepien w mediach spolgcznosciowych w trakcie
pandemii, obserwowano nieznacznie cz¢sciej bardziej
przychylna postawe wzgledem szczepien (15).

W badaniu amerykanskim wskazano na rdzni-
ce w stanie zaszczepienia wsrdd dzieci mtodszych
(spadek o 15,5%) i starszych (spadek o 21,5%) (14).
W przedstawionym badaniu wlasnym nie zaobserwo-
wano tak znamienniej réznicy, znaczny spadek odset-
ka zaszczepionych w roku 2020 dotyczyt jedynie naj-
starszej grupy — 19-latkéw (szczepienie Td).
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addressed to doctors conducting vaccinations, it was
shown that the vast majority of them (94%) provided
services in the field of vaccination of children 18 months
old and younger, while they were performed less often in
older children. This state of affairs was also influenced
by the closure of schools where some vaccinations are
carried out in this country (17).

In the United States, a decrease in interest in
influenza vaccination among the pediatric population
during the COVID-19 pandemic was observed (18).
In Pakistan, as a result of pandemic restrictions and
the reorganization of medical care, about 40 million
children have not received polio vaccination (19).
Another example may be a 38% decrease in the number
of MMR vaccines administered in Lebanon (20).

A good solution to the problem of the decline
in vaccination status may be a mass information
campaign, an example of which is the action of a letter
invitation for vaccination in Italy. As a result, out of
nearly 4 million invited children, 33% of children who
were not vaccinated within the period regulated by the
vaccination calendar were vaccinated (21).

Despite the significant impact of the COVID-19
pandemic on the implementation of the preventive
vaccinationprogramamongchildren, theimplementation
of restrictions on the functioning of primary care clinics
in Poland did not significantly reduce the protection of
the youngest against infectious diseases.

CONCLUSIONS

The need to introduce sanitary restrictions due
to the COVID-19 pandemic in Primary Health Care
did not significantly affect the implementation of
the Protective Vaccination Programme in the study
population. Vaccination against selected infectious
diseases did not decrease significantly in 2020, apart
from the implementation of vaccination against
diphtheria and tetanus in 19-year-olds. What is
worrying, however, is the increase in exemptions
from vaccination, which requires information and
educational activities aimed at parents of children
covered by compulsory vaccination.
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WNIOSKI

Konieczno$¢ wprowadzenia obostrzen sanitarnych
z powodu pandemii COVID-19 w Podstawowej Opiece
Zdrowotnej nie wplyneta znaczaco na realizacj¢ Pro-
gramu Szczepien Ochronnych w badanej populacji.
Stan zaszczepienia przeciw wybranym chorobom za-
kaznym nie zmniejszy! si¢ znaczaco w roku 2020, poza
wykonawstwem szczepienia przeciw blonicy i tezcowi
u 19-latkéw. Niepokojacym jednak jest wzrost uchylen
od wykonania szczepien, co wymaga dziatan infor-
macyjnych i edukacyjnych skierowanych do rodzicow
dzieci objetych szczepieniami obowigzkowymi.
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