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������������1���� ���!"#$%&���!&$2��'�(�� $#$��1,
*@ABCDEAFGEHI�JECKLM8HNLN�DODMDEH�PQDMDK:R�STMAUEH�CVLEC�W�X��YJZHTA��V��[HUK�
,@@\�]^E8NHNJN�_CDFD`CU�NA�VLQHBHEHa�[HUK8GTD`D�EABCDEAFGED`D�JECKLM8HNLNJ�CVLEC�bAMA8A�YLKcLETA��STMAUEA

^VJECPABCR�d�KAeFHKDf�JVDKDf�ZMDgCFATNHTH�CEgLTBCIEHO�PAOKDMfKAEG��ZMDNL�PA_LPZLcLEER�8KDdcA8ED8NC�KATBHEABCU�PAFHhAdNG8R�
`FD_AFGEHV�KHTFHTDV��D8D_FHKD�K�ML`CDEAO��iD�ZDNLMZAfNG�KCQ�KCIE�NA�ZDMJhLEG�MD_DNH�VLQHcEDU�CEgMA8NMJTNJMH��STMAUEA�8NHTAdNG8R�
P�JECTAFGEHVH�ZMD_FLVAVH��8LMLQ�RTHO���8H8NLVEC�ELQDFCTH�NA�KA`AEER�iDQD�KATBHEABCU��iD�KZFHKAd�EA�8KDdcA8EC8NG�iLZFLEG�
8�!���KHPEAcHNH�MCKLEG�NA�D8D_FHKD8NC�KCQTFAQLEHO�iLZFLEG��A�NATDe�ZDKEDNJ�PAKLMhLEHO�8OLV�8LMLQ�QCNLI�J�NMGDO�ML`CDEAO�STMAUEH�
8�!�$���	!�	.�!,�/��WMDKLQLED�ZLMLOML8EL�QD8FCQeLEER�hFRODV�DZHNJKAEER�EA8LFLEER�EA�_APC�QLMeAKEHO�NA�ZMHKANEHO�PATFAQCK�
ZLMKHEEDU�VLQHTD�8AECNAMEDU�QDZDVD`H�J�NATHO�VC8NAO��RT�[HUK��jJcA��kCKEL�NA�XJBGT��lAEC�PC_MAED�PA�QDZDVD`Df�8NMJTNJMDKAEHO�AETLN��
D8D_H8NHO�CENLMK:f�P�_ANGTAVH�NA�AEAFCPJ�VLQHcEDU�QDTJVLENABCU��lFR�8NANH8NHcED`D�AEAFCPJ�KHTDMH8NAED�DZH8DKJ�8NANH8NHTJ��TMHNLMCI�mn��
FD`C8NHcEJ�ML`ML8Cf�NA�AEAFCP�PA�VLNDQDV�[AZFAEA�oAdMA�
5�"0�3!�!/�	pC�*+,�QCNLI�ZDKEC8Nf�KATBHEDKAEHVH�_JFH�-.�/0��ZMDNL�FHhL�+10�DNMHVAFH�iLZFLEER�KcA8ED��q8EDKEHVH�ZMHcHEAVH�
KCQNLMVCEJKAEER�_JFH�EL8KDdcA8EC�KCPHNH�QD�FCTAMR�4,5�,06��KA`AEER�iDQD�KATBHEABCU�4,+�706�NA�̀ D8NMC�PAOKDMfKAEER�4*706��@ARKEC8NG�8JZJNECO�
PAOKDMfKAEG�J�QCNLI�_JFA�8NANH8NHcED�PEAcJiHV�gATNDMDV�MHPHTJ�KCQNLMVCEDKAEDU�KATBHEABCU��rEAFCP�[AZFAEA�oAdMA�ZMDQLVDE8NMJKAK�
ZDVCNEC�PANMHVTH��D8D_FHKD�8LMLQ�QCNLI�8NAMhD`D�KCTJ�
�/+ ,#�/��lD8FCQeLEER�KHRKHFD�_AM:dMH��iD�ZLMLhTDQeAfNG�8KDdcA8ECI�KATBHEABCU��KTAPJfcH�EA�ELD_OCQEC8NG�ZDFCZhLEER�QD8NJZED8NC�
VLQHcEDU�QDZDVD`H��KZMDKAQeLEER�BCFGDKHO�D8KCNECO�ZMD`MAV�NA�ZCQKHiLEER�TKAFCgCTABCU�VLQHcEHO�ZMABCKEHTCK��WDQAFGhC�QD8FCQeLEER�
VAfNG�_JNH�8ZMRVDKAEC�EA�MDPMD_TJ�TDVZFLT8EHO�PAODQCK�P�JMAOJKAEERV�8TFAQEHO�QLVD`MAgCcEHO�KHTFHTCK�K�STMAUEC��ZDK:RPAEHO�CP�KEJNMChECV�
ZLMLVCiLEERV�EA8LFLEER�
lD8FCQeLEER�KHTDEAED�KCQZDKCQED�QD�ZMHEBHZCK�sLFG8CE8GTDU�QLTFAMABCU��WMDNDTDF�QD8FCQeLEER�ZD`DQeLED�FDTAFGEHV�LNHcEHV�TDVCNLNDV�
J8NAEDKH��@A�ZMDKLQLEER�QD8FCQeLEG�DNMHVAED�CEgDMVDKAEJ�P`DQJ�_ANGTCK��QCNLI�
rKNDMH�PARKFRfNG�ZMD�KCQ8JNEC8NG�TDEgFCTNJ�CENLML8CK�
1�9;,#�	+�,#��	PQDMDK:R�QCNLI��VLQHcEC�ZD8FJ`H��TAFLEQAM�iLZFLEG��ZMHOHFGEC8NG�ZABCdENCK�QD�VLQHcEDU�QDZDVD`H��EA`FRQ�`MDVAQ8GTD`D�
PQDMDK:R��KCQVDKA�KCQ�KATBHEABCU��DODZFLEER�iLZFLEERVH�
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I445-�6/0�)-��2�1)-2�*+,+*�07+�.,�4/,8�4+	
thod of prevention of a number of infectious 
diseases. Since the implementation of the Ex	

./-*+*�;,)<,/44+�)-��445-�6/0�)-��=;�!��-��>
�?�
the percentage of children protected against six 
 diseases (tuberculosis, diphtheria, tetanus, pertussis, 
poliomyelitis, and measles) has steadily increased, 
gradually expanding to include other infections. As 
a result, immunization today prevents approximate	
D8��F��4�DD�)-�*+/072�/--5/DD8�G��H��J),�+K/4.D+?��-�
$3,/�-+?�L+0M++-��>���/-*��#��?�/�2�<-�N1/-0�*+	
cline in mortality was observed both in the general 
.).5D/0�)-�����F����0�4+2!�/-*�/4)-<�17�D*,+-�5-	
*+,����8+/,2������F�#���0�4+2!�G�
H��%+2.�0+�07�2�
2�<-�N1/-0�.,)<,+22?�<D)L/DD8?�,)50�-+�17�D*7))*��4	
munization coverage levels have recently declined, 
�-OD5+-1+*�-)0/LD8�L8�07+�&PQ�%	�>�./-*+4�1�
G��H?�/-*��-�$3,/�-+�2.+1�N1/DD8?�*5+�0)�07+�O5DD	21/D+�
war by russia.

Vaccinating children according to recommended 
time intervals is crucial for forming individual pro	
0+10�)-?�25..),0�-<�17�D*�*+R+D).4+-0�G� H?�/-*�1,+	
ating herd immunity necessary for controlling 
 disease outbreaks and protecting children who are, 
O),�R/,�)52�,+/2)-2?�20�DD�5-�445-�6+*�G�#H��&5,	
rently, vaccination coverage is a widely used indica	
tor to identify strengths and weaknesses in immuni	
zation programs and access to healthcare services in 
<+�-+,/D�G�#H�

Several methods are employed to monitor vacci	
nation coverage, each with its advantages and disad	
R/-0/<+2�G�H��&5,,+-0�/..,)/17+2�0)�+R/D5/0�-<��4	
munization program coverage generally focus on the 
.,).),0�)-�)O�R/11�-/0+*�17�D*,+-�/1,)22�*�T+,+-0�

age groups. In Ukraine, for instance, the public 
health sector continues to utilize an aggregated da	
0/L/2+�O,)4��## �3-)M-�/2�$3,Q/3�G��H��W)M+R+,?�
such systems inadequately address the crucial aspect 
of the timely administration of scheduled vaccines 
G�#H��X�4+D8�R/11�-/0�)-�2+,R+2�/2�/-�+22+-0�/D�1)4	
plementary indicator to standard coverage metrics, 
)T+,�-<�1,�0�1/D��-2�<702�M�07�-�07+�1)-0+K0�)O�*�2+/2+�
1)-0,)D�G�H��&)-R+,2+D8?�/*4�-�20+,�-<�R/11�-+2�.,+	
maturely or without appropriate intervals between 
doses may compromise the completeness of protec	
0�)-�G�>H�

X7+�.,�4/,8�)LY+10�R+�)O�07�2�/-/D82�2�M/2�0)�+20�	
mate the proportion of children with delayed vac	
cinations and completed schedules according to the 
National Immunization Schedule in three regions of 
Ukraine.

The aim of the study is to estimate the timing of 
R/11�-/0�)-�/</�-20�/-0�<+-2��-1D5*+*��-�07+��/0�	
onal Immunization Schedule and the completeness 
of immunization schemes among children in three 
regions of Ukraine.

���
�
���������
�����������
������
��������	
���The study was conducted at state and 

private primary healthcare facilities (HCFs) in Kyiv, 
Bucha, Rivne, and Lutsk. Data collection was per	
O),4+*�07,)5<7�/�1)445-�08	L/2+*�25,R+8�R�/�O/1+	
0)	O/1+�./,+-0/D��-0+,R�+M2?�+K/4�-/0�)-2?�/-*�,+	
views of their children’s medical documentation 
�O),4��)��#��")�}Q/11�-/0�)-�1/,*~�G��H!�

During the visit to parents who expressed interest 
in participating in the study, completed structured 
questionnaires, providing essential demographic, 
2)1�)	+1)-)4�1?�/-*�7+/D07	,+D/0+*��-O),4/0�)-�
�X/LD+��!�
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��0)0/D�)O������5+20�)--/�,+2�/-*�O),42�)-��445	
nization were included in the analysis. The gender 
*�20,�L50�)-�M/2�+�5/D'�
��O+4/D+���#�!�/-*�
��4/D+�
17�D*,+-���#�!�

��������������	���	�����
�����The primary out	
come of the study was delayed vaccination for pri	
mary immunization series for hepatitis B (HepB, 
��*)2+2!?��/1�DD52�&/D4+00+	�5�,�-���&�����*)2+!?�
.)D�)48+D�0�2��;)D�)?���*)2+2!?�*�.707+,�/?�0+0/-52?�
/-*�.+,0522�2��%X;?���*)2+2!?�W/+4).7�D52��-�5+-	
6/+�08.+�L��W�L?���*)2+2!�/-*�4+/2D+2?�454.2?�/-*�
,5L+DD/��((�?���*)2+2!���))20+,�*)2+2�O),�%X;�/-*�
Polio were also included in the additional analysis.

%+D/8+*�R/11�-/0�)-�O),�+/17�R/11�-+�M/2�*+N-+*�/2�
administration of the vaccine dose after the recom	
mended age. Date of birth and age at vaccination (for 
�-*�R�*5/D�R/11�-+�*)2+!�M+,+�1/D15D/0+*��-�*)0	2+./	
rated date format. Vaccination was categorized as de	
layed if given later than the proposed timeframe accord	
ing to the National Immunization Schedule in Ukraine 
����!�/-*�,+1)44+-*/0�)-2�)O�07+�P,*+,���>��L8�07+�
(�-�20,8�)O�W+/D07�)O�$3,/�-+�G��H��X/LD+��!�

��������
�������������The mean age (in days) for 
each vaccine dose was calculated by subtracting the 
child’s date of birth from the date of vaccination. 
Standard deviations were computed to measure vari	
ability. The calculation formula is as follows:y

where: Vi�F�*/0+�)O�R/11�-/0�)-�)O�17�D*��; Bi�F�*/0+�
of birth of child i; n – total number of vaccinated 
children.

&7�	2�5/,+�0+202�),�J�27+,�2�+K/10�0+202�M+,+�/.	
plied to identify associations between categorical 
variables, such as region, locality (urban/rural), 
presence of maternal pregnancy complications, pres	
ence of comorbidities in children, parental vaccina	
tion status, and delayed vaccination status.

X7+��7/.�,)F��D3�0+20�M/2�52+*�0)�/22+22�-),4/	
lity of age distribution; since the assumption of nor	
4/D�08�M/2�-)0�4+0?�-)-	./,/4+0,�1�(/--F�7�0-+8�
U tests were used.

Logistic regression analyses (univariate and multi	
variate) were conducted to identify predictors of delayed 
�445-�6/0�)-��Q/,�/LD+2�07/0�27)M+*�20/0�20�1/D�2�<-�N	
1/-1+��.�#�#�!�/0�5-�R/,�/0+�D)<�20�1�,+<,+22�)-�M+,+�
included in a multivariate logistic regression mo del. 
P**2�,/0�)2��P�!�M�07�>���1)-N*+-1+��-0+,R/D2��&�!�
were calculated to quantify the strength of associations.

X7+��/.D/-F(+�+,�/-/D82�2�M/2�.+,O),4+*�0)�
evaluate the timing of MMR vaccination among 
children. The curve illustrates the probability of re	
4/�-�-<�5-R/11�-/0+*�)R+,�0�4+�O)DD)M�-<�07+�,+	
commended vaccination age. This analysis helps to 
visually and statistically assess delays and compli	
ance with the vaccination schedule.

X7+�20/0�20�1/D�2�<-�N1/-1+�M/2�2+0�/0�.�#�#�?�/-*�
all statistical analyses were performed using statisti	
1/D�2)O0M/,+�./13/<+2��+�<�?��;���R���!�

�
�����������
������
��
�������	����
������������	�������
��	�
��	����
���

PR+,/DD?��-O),4/0�)-�)-�2)1�)	*+4)<,/.7�1��-O),4/	
tion, medical history, and attitudes towards immuni	
6/0�)-�.,)R�*+*�L8�1/,+<�R+,2��2�.,)R�*+*��-�X/LD+���

�������������������	��������������	�	�
���������
�������
��	����������X/LD+���2544/,�6+2�07+�/-/D82�2�)O�07+��*+-0�	
N1/0�)-�)O�07+�4+/-�/<+�O),�,+1+�R�-<�+/17�R/11�-+�*)2+�

���	������

������������������
����	����X/LD+���L+D)M�
2544/,�6+2�07+�R/11�-/0�)-�1)R+,/<+�O),�2.+1�N1�R/1	
1�-+2��&)R+,/<+�O),�+/17�2.+1�N1�R/11�-+�M/2�1/D15D/0+*�
from all children included in this particular study.

PO� 07+� ���� 17�D*,+-� �-1D5*+*� O),� /-/D82�2?�
> �������!?�M�07�>���&�'�����F
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received vaccines against pneumococcal infection, 
���17�D*,+-�� ���?�>���&�'����F�����!�M+,+�R/11�	
-/0+*�/</�-20�R/,�1+DD/�/-*��-�5+-6/�

��*�T+,+-1+�M/2�)L2+,R+*�M7+-�1)4./,�-<�17�D	
dren’s ages between the timely and delayed vaccina	
tion groups, indicating that children’s age may be as	
sociated with timely or delayed immunization across 
*�T+,+-0�/<+�<,)5.2��$��#  �#?�.�#�##��!��J�<���!�

X�4+D�-+22�O),�+/17�2.+1�N1�R/11�-+�M/2�1/D15D/0+*�
based on the proportion of children vaccinated timely 
O),�07/0�R/11�-+�M�07�-�07+�1)7),0��J�<���!���)0/LD8?�
the lowest timely vaccination coverage was observed 
O),�07+�2�K07�*)2+�)O�07+�;)D�)�R/11�-+���
���!�

Reasons for vaccination delays were reported by 

��1/,+<�R+,2���#�!?�M�07�/�2544/,8�.,)R�*+*��-�
X/LD+���

������������������
�	��	�����������������The table 
below presents the results of the multilevel logistic 
regression analysis performed to identify factors as	
sociated with delayed immunization among chil	
*,+-��P**2��/0�)2��P�!�/D)-<�M�07�07+�,�>���&)-	
O�*+-1+� �-0+,R/D2� �>��� &�!� /-*� .	R/D5+2� /,+�
.,)R�*+*�O),�+/17�O/10),��X/LD+�
!�

#�����$����	�
�	�����	���%���

�����The anal	
ysis focused on determining the duration between 
07+�,+1)44+-*+*�R/11�-/0�)-�/<+�����4)-072�/O0+,�
birth) and the actual vaccination date. Steeper de	
creases in the curve indicate periods when vaccina	
0�)-�5.0/3+�M/2�7�<7+,?�M7�D+��/00+,�2+10�)-2�25<	
<+20��-0+,R/D2�M�07�2�<-�N1/-0�R/11�-/0�)-�*+D/82�
�J�<���!�
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�
�	���
��
This study provides essential insights into the 

timing and completeness of childhood vaccinations 
in three regions of Ukraine, highlighting important 
findings for the national immunization program, 
healthcare professionals, and caregivers. The com	
prehensive assessment of vaccination timing is criti	
cal for public health planning, especially given the 
)-<)�-<�1)-��10�/-*�*�2,5.0�)-2��-�7+/D071/,+�2+,	
R�1+2�G�H?�/D)-<2�*+�,+1+-0�)50L,+/32�)O�.)D�)�G�>H�
/-*�4+/2D+2�G��H�/-*�07+�15,,+-0�+4+,<�-<�2�05/0�)-�
M�07�)50L,+/32�)O�R/11�-+	.,+R+-0/LD+�*�2+/2+2��-�
$3,/�-+�G�
H��P5,�N-*�-<2�5-*+,21),+�07+�-+1+22�08�
of targeted interventions to improve vaccination 
0�4+D�-+22?�5D0�4/0+D8��-1,+/2�-<��445-�6/0�)-�1)	
R+,/<+�/-*�+-7/-1�-<�.,)0+10�)-�/</�-20�R/11�-+	
preventable diseases.

�..,)K�4/0+D8�0M)	07�,*2�������!�)O�17�D*,+-��-�
)5,�205*8�M+,+�O5DD8�R/11�-/0+*?�8+0�)-D8�7/DO���#�!�
1)4.D+0+*�R/11�-/0�)-2�0�4+D8?��-*�1/0�-<�2�<-�N1/-0�
gaps in adherence to recommended schedules. These 
N-*�-<2�/D�<-�M�07�<D)L/D�0,+-*2�)O�*+1D�-�-<�0�4+D8�
vaccination due to systemic challenges and external 
*�2,5.0�)-2?�2517�/2�07+�,+1+-0�&PQ�%	�>�./-*+4	
�1�G��H�/-*�07+�)-<)�-<�1)-��10��-�$3,/�-+�G H�
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X7+��*+-0�N1/0�)-�)O�/**�0�)-/D�R/11�-/0�)-2��+�<�?�
.-+54)1)11/D�/-*�R/,�1+DD/!�,+1+�R+*�L8����
��)O�
children suggests parental awareness and acceptance 
of supplementary preventive measures. Increasing 
availability and awareness of these vaccines could 
potentially improve general vaccination adherence.

��2�<-�N1/-0�/<+�*�T+,+-1+�L+0M++-�07+�0�4+D8�
/-*� *+D/8+*� R/11�-/0�)-� <,)5.2� �$��#  �#?�
.�#�##��!�25<<+202�07/0�)D*+,�17�D*,+-�0+-*�0)�7/R+�
more frequent delays. Younger children’s higher vac	
1�-/0�)-�/*7+,+-1+�4/8�,+�+10�,+1+-0��4.,)R+4+-02�
in the health system, improvement of vaccine supply 
chain, usage of multivalent products, or improve	
4+-0�)O�./,+-0/D�/00�05*+2�0)M/,*2�R/11�-/0�)-2�G>H�

Delays of timely vaccination, primarily caused by 
5-0�4+D8�7+/D071/,+�R�2�02�),�0,/R+D�/L,)/*���>���!?�
highlight gaps in healthcare system accessibility and 
1)-0�-5�08�)O�1/,+����R+-��!�07+�-54L+,�)O�.+).D+�
M7)�D+O0�$3,/�-+?��!�07+�-54L+,�)O�.+).D+�M7)�/,+�
.)0+-0�/DD8�.D/--�-<�0)�,+05,-?�/-*��!�07+�,�5-3-)M-�
�445-�6/0�)-�20/052�F�07�2��225+�7/2�</�-+*�/-)07+,�
D+R+D�)O��4.),0/-1+�/-*�1)4.D+K�08�G�H��Q/11�-+�
7+2�0/-18�*5+�0)�2/O+08�1)-1+,-2����� �!�.)�-02�0)�
the ongoing need for targeted educational interven	
0�)-2�/�4+*�/0�1/,+<�R+,2���150+��DD-+22+2��� �#�!�/2�
reasons for delays underline the importance of 
healthcare worker training to effectively manage 
0+4.),/,8�1)-0,/�-*�1/0�)-2�/-*�25L2+�5+-0�1/017	
up vaccinations. Healthcare provider refusal 
������!��-*�1/0+2�.)22�LD+�</.2��-�3-)MD+*<+�),�
compliance with guidelines among medical person	
nel, emphasizing the need for ongoing professional 
+*51/0�)-�G��H�

&7�D*,+-�M�07�1)4),L�*�0�+2�M+,+�2�<-�N1/-0D8�
more likely to experience vaccination delays 
�P������?�.�#�#�
!?�,+�+10�-<�.)0+-0�/D�5-1+,0/�-	
ties among caregivers or healthcare providers re	
garding vaccination safety in medically complex 
cases. The trend towards reduced vaccination delays 
among children of fully vaccinated parents suggests 
07+��-�5+-0�/D�,)D+�)O�./,+-0/D�/00�05*+2�/-*�+K.+,�	
+-1+2��-�R/11�-/0�)-�/*7+,+-1+�G��H�

X7+��/.D/-F(+�+,�/-/D82�2�.,)R�*+*�1,�0�1/D��-	
sights into the temporal dynamics of vaccination 
uptake, with many children vaccinated soon after 
the recommended age, although substantial delays 
were evident for others. Flat sections on the curve 
suggest periods of systematic disruptions or barriers, 
emphasizing the importance of ensuring continuous 
vaccine availability and accessibility. Rapid initial 
*+1,+/2+2��-�07+�15,R+�7�<7D�<70�.+,�)*2�)O�+T+10�R+�

vaccination campaigns or increased public aware	
ness, reinforcing the value of sustained public health 
messaging and needs in new strategies to increase 
demand and acceptance, alongside with modern 
0,+-*2�)O�52�-<�+D+10,)-�1�0+17-)D)<�+2�G� H�

Calculations of mean ages for vaccine doses re	
vealed substantial variations, indicating inconsistent 
adherence to the immunization schedule across dif	
ferent antigens. Notably, data inaccuracies related to 
BCG vaccinations highlight a crucial need for im	
proved data collection processes and accuracy 
checks within the medical card and electronic 
healthcare system as an alternative.

P5,�N-*�-<2�*+4)-20,/0+�2�<-�N1/-0�R/,�/L�D�08��-�
R/11�-/0�)-�0�4+D�-+22?��-�5+-1+*�L8�L)07�7+/D071/,+�
system constraints and caregiver attitudes, warrant	
ing targeted educational and logistical interventions. 
It is important to emphasize that the existing system 
for assessing vaccination coverage levels in Ukraine 
requires substantial improvement, as current tools do 
-)0�/DD)M�O),�/115,/0+�/-*�0�4+D8�+R/�D5/0�)-�G��H��
One such solution could be the development of a spe	
cialized module within the electronic healthcare sys	
0+4?�M7�17��2�/10�R+D8�+R)DR�-<��-�$3,/�-+�G�H�/-*?�
)-1+�,+N-+*?�1)5D*�2+,R+�/2�/-�/D0+,-/0�R+�/-*�4),+�
modern tool for both clinicians and public health pro	
fessionals. Systematic monitoring of vaccine admin	
�20,/0�)-�/<+�1)5D*�2+,R+�/2�/-�/**�0�)-/D�/-*�+T+1	
0�R+�0))D�O),�+/,D8��*+-0�N1/0�)-�/-*�4�0�</0�)-�)O�
*+D/82��-�R/11�-+�*+D�R+,8�G��H�

Additionally, in these challenging times, there is 
a unique opportunity to unite all relevant sectors, 
including healthcare professionals, public health ex	
perts, and service recipients, in the collective search 
for optimal solutions. Regular training of healthcare 
professionals on vaccination schedules, contraindi	
1/0�)-2?�/-*�+T+10�R+�1)445-�1/0�)-�1)5D*�2�<-�N	
1/-0D8�+-7/-1+�R/11�-/0�)-�/*7+,+-1+�G
H��$2�-<�
standardized screening checklists for contraindica	
tions and modern digital calculators that have al	
ready been implemented nationwide in certain set	
0�-<2�G�H�1)5D*�/D2)�L+�1)-R+-�+-0�/-*�0�4+	2/R�-<�
solutions for healthcare providers. Enhanced com	
munity engagement and targeted public health cam	
paigns addressing common misconceptions and fears 
related to vaccines are critical steps toward improv	
�-<�R/11�-/0�)-�0�4+D�-+22�G��H�

Further research with larger, nationally repre	
sentative samples is essential for a deeper under	
standing and developing robust interventions, es	
pecially given the substantial number of people 
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who left Ukraine and may be planning to return, 
adding another layer of complexity and urgency to 
07+��225+�G��H�

���	���
���
X7�2�205*8�7�<7D�<702�2�<-�N1/-0��225+2�1)-1+,-	

ing vaccination timeliness and completeness among 
children in Kyiv, Rivne, and Volyn regions of 
Ukraine. Only half of the children received vaccina	
tions within recommended timeframes, underscor	
�-<�2820+4�1�/-*��-*�R�*5/D	D+R+D�L/,,�+,2��(/Y),�
factors contributing to delayed vaccination included 
logistical issues, healthcare provider refusals, and 
1/,+<�R+,�R/11�-+�7+2�0/-18����<-�N1/-0�/22)1�/0�)-2�
between vaccination delays and child comorbidities 
suggest targeted educational initiatives for both 
healthcare providers and caregivers. The mean age 
analysis of vaccine administration revealed substan	
tial adherence variability, indicating a need for clos	
+,�4)-�0),�-<�/-*�20/-*/,*�6+*�.,/10�1+2���/.D/-F
Meier analysis illustrated clear patterns of 
vaccination delays, highlighting critical periods 

when healthcare accessibility and vaccine promotion 
,+�5�,+�20,+-<07+-�-<��=T+10�R+�.5LD�1�7+/D07��-0+,	
ventions should focus on improving healthcare sys	
tem accessibility, addressing vaccine hesitancy, and 
enhancing professional education. Parental attitudes 
0)M/,*2�R/11�-/0�)-�-)0/LD8��-�5+-1+�R/11�-/0�)-�
timeliness, emphasizing the importance of parental 
education and community engagement programs. 
Future studies with expanded scope and sample 
sizes are essential for developing more comprehen	
sive and sustainable solutions to vaccination delays 
and immunization coverage overall in Ukraine.
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B���>#��,3Ig�3g�36\��*Gj=��,L\HKJHI|�*G`j=��*G`HKgLHH,�

6. =�%�#�wp"�̀ ��#�
�#�_"�w
������̂ `"�p�$%��>�#�_m"�V
�����#�̂ "�
�>%A����ww�����%��+,3IK"�G���,,<��E���W#>#C�B���>#��>�#���B��-
�C���#���>��%>#���������������>#C��%�����#>��>���#>?��>�#�
��C>���$������>#�%�]���#���>��%��>#��������#��>����&���>#���
\L+I\<�� IJ6K�IJgL��_��A�,3IKYz�A�,\����>�� I3�I3Ig�[�B��-
�>#��,3IK�3,�3IL��*Gj=��\3J3J6gg|�*G`j=��*G`gH,3gJ3�

7. _�>#A����G��+,3IK"�'��<��'�����>#C�&���>#��̀ �#���>#�>���>�#��
V
���C
��
��F����@��
��j���#>?��>�#�'��>�#�̀ ��%>�>�#�w����#-
>#C� `
���%>���� x����%���� b��%�
� w�@�� gL+H<�� ,3H�� ��>��
I3�IILL�,Ig63LKKIKJ\L,6\��*Gj=��\3K33Kg6�

8. ���#�$�^"�p>CC��p'��+,3IK"�'���I<��V
��j�������@�`�#}>����#�
j���#>���>�#�`�B���C��>#�IgY`��#��>����j#��^Yb��%�
�*�%>�$�
G�#�C��J+H<��,II�,,I����>�� I3�I6ILI�>[
���,3IJ�I,L��*Gj=��
\I363Kgg|�*G`j=��*G`gHKKKII�

9. b��[>��#�$>��'"�B�#�_����="�=�%�V�����w"�=��#A���
�b^"�G>�
�-
>%>����D"�G>#>���>�mY����%��+,3,3"�z�A�6<��&���>#����#W��#���
���#C�����#����~��C�����%������$�>#��>C
���#�_������#����#-
��>����&���>#���\J+g<��I636�I6I,��_��A�,3IKY=���IH����>��I3�I3Ig�[�
B���>#��,3IK�II�3gJ��*Gj=��\IJHJ36I�

10. b�C
���GG"�D��?�^"�_#C%�#��^'"�D
���$�wD"�w
����
��~"�
~�`%��{Yw`�����%��+,3Ig"�z�A�I3<��j#@�#��B���>#��>�#��>�>#C��p�-
$�#������>�>�#�%���B���C������>���@������>�>?>#C�>�������@�
B���>#�����C����"��#������%��@��������
��#�m���%��&���>#���
\H+L<�� K\\�KHI�� _��A� ,3IgY ^�#� II�� ��>�� I3�I3Ig�[�B��-
�>#��,3I6�I,�3gI��*Gj=��,gLJJJJ3|�*G`j=��*G`HLHH3JH�

11. ^�#���`_"�=�#�B����b�%%>��$�G`"�G]>##$����Y����%��+,3,H<��
E���>#��&���>#��>�#�`�B���C���Yx��%�]>��"�,3,\��GGxE�
G��A�G����%�x�%$�E����L\��KLJ�KJH����>��I3�I66J6���]��
��L\H\�H�

12. ~������~'"�m�?��&m"�GA�$��mG"�x>$��#C��`w��+,3IJ<��'Y�$�-
�����>����B>�]��#��������#�%$�>���@��
����������@�������>#C�
����#����#��
��A�#�W����#����
���%����@��
>%�
����B���>#�-
�>�#��>#�%�]��#���>��%��>#��������#��>����b���&���>#�j���-
#��
���� IH+J<�� ,36J�,3gJ�� _��A� ,3IJY G�$� IH�� ��>��
I3�I3J3�,IgH66I6�,3IJ�IH6LK\I��*Gj=��,K6J3I6K|�*G`j=��
*G`gIHKKHg�

13. G�%��
�B�Dw��+,3,\"�=���I,<��j#�>C
��>#����
��=>C>��%�b��%�
�
w$������@�F���>#��+�b��%�
<��V��#��"�=�W#>�>�#�"�w��#�����"�
�#��~�C>�%��>B��E�B>�>�#���j#��^YV�%���
�A>%��I6+,<���g6KK����>��
I3�6IK6�>[��,3,\�g6KK��*Gj=��\JIg,KHI|�*G`j=��*G`I3L6H,HL�

14. G>#>���$��@�b��%�
��@�F���>#���+,33g<��j#������>�#��#�̀ ���%��>#C�
�
��*�>���$�G��>��%�=�����#���>�#�z����m���3g\����&���>#�-
�>�#�̀ ������!������@��
��G>#>���$��@�b��%�
��@�F���>#��m���IY���-
���I3�3I�,33g��FE~��
�������?���#������C�B����%�]���
�]�
?3gJJ�3g�V����

15. G>#>���$��@�b��%�
��@�F���>#���+,33J<��!#�'����B�%��@�E�����>#C�
z�����@���*%�##>#C��#��j��%���#�>#C�*��B�#�>B��&���>#��>�#��
�F��&���3Jq���!������@��
��G>#>���$��@�b��%�
��@�F���>#��m���
HI\Y������,6�3L�,33J��FE~��
�������?���#�#%>#�������������-
��#����
�]�6Ig66���6\J3H,�



� � � � � � � � 	 � 
 � 	 � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � �
ÎÐÈÃ²ÍÀËÜÍ² ÄÎÑË²ÄÆÅÍÍß

���������	
���   �
���������������� �������  ���� !"�#�� 27

16. G>#>���$��@�b��%�
��@�F���>#���+,3II<��!#��
��*���������@���̀ �#-
����>#C�*��B�#�>B��&���>#��>�#��>#�F���>#���#��̀ �#���%��@����%-
>�$��#��̀ >���%��>�#��@�G��>��%�j���#�A>�%�C>��%�*���������!�����
�@��
��G>#>���$��@�b��%�
��@�F���>#��m��6K6Y������Ig�3K�,3II��
FE~��
�������?���#������C�B����%�]���
�]�?II6K�II�V����

17. G��
����b"�D�B�%�
���'"�w���%�B����!"�b>CC��w��+,3IJ"�=��<��
`�#��>A��>�#��@�&���>#��>�#�����
��E�����>�#��@�j#@���>����G��-
��%>�$�>#�F���>#��>#��
��w���#��b�%@��@��
��,3�
��#��_��%$�,I���
`�#���$��'Y`�������>B��*���%��>�#�p�����w���$��@��
��=$-
#��>����#��w����������@�j#@���>����G����%>�$��#��j#�>��#����
&>��%�j���#�%��\I+I3<�gK6�L3L����>��I3�I3JK�B>��,3IJ�336H��
_��A�,3IJY!���K��*Gj=��\3\336L\|�*G`j=��*G`g\g,\,I�

18. !��#��'"��>�#@���>�&"�w��A�%%��w"�̀ �������G"�z�����%%��pY����%��
+,3,I"�!���\<��V
��F����@�=>C>��%�V��
#�%�C>������w�������&��-
�>#��>�#�*��C�������>#�_�������w������@��
��'����#��p����*���-
�>����@����_������q�j#���B>�]���&���>#���+p���%<��K+I3<��II,g����>��
I3�\\K3�B���>#��KI3II,g�� *Gj=�� \HgKg,\H|� *G`j=��
*G`J6\J,\J�

19. !q~���$�'��+,3,\"�G���I<��*�%>��
�������#�%$�A��#����������>#�
�%�����%>���~�#��#"�m�]�����"�F���>#���#��j����%�A���]
���
�����>�����%%$����#�����
��C%�A�%�����>���>�#��������j#��b��%�
��
15(2): 111-112. doi: 10.1093/inthealth/ihac066.

20. E�������#�'~��+,3,3"�=���IJ<��&���>#��>�#�j���
��!#%$�'�����-
�A%��*��
����b����j���#>�$��G����I+I<��,I�,\����>��I3�I3Ig�[�
���[�,3,3�I,�33H��*Gj=��\\6,IL63|�*G`j=��*G`LJ\IL6\�

21. E>B����j"�E�C�>#�>#�*z"�p���%���E"�G���>#�#�V������z��+,3IK"�w��<��
z�%���&���>#��̀ �#���>#�>���>�#��'��#C�b��%�
�����*��B>�����
>#�_�������'Yw
����w��B�$�'��#C�G��A�����@�V
��_������#�
w��>��$��@�*��>���>��j#@���>����=>��������*��>����j#@����=>��^��
\J+K<��KLH�KLg����>��I3�I3KL�jmz�333333333333,H3I��*Gj=��
31261366.

22. E��$#��E��+,3IK"�m�B<��G���%����>����>�#�>#�F���>#�����>#C��
��
���>���,3IL�,3IK��_������#�̂ ���#�%��@�*�A%>��b��%�
��,K|�w��-
�%�H����?IJg�HKg��
���������>���C�I3�I3K\������A���?IJg�HKg�

23. w��A>��bG"�_��%���>#�G"�m>��%�_"�G��>���'"�E�
>�>�m"�G��=��
#�%��m_�����%��+,3,3"�!���,L<��j����B>#C��
��{��%>�$��#�������@�
>���#>?��>�#��#�����B�>%%�#���������w�����$���������@��
��

x���>#C��������@��
��w�����C>��'�B>���$��������@�_��������#�
j���#>?��>�#��&���>#���\J+Hg<��LIJ\�LIKL��_��A�,3,3Yw���IL��
��>��I3�I3Ig�[�B���>#��,3,3�3K�3IL��*Gj=��\,K63\3H|�*G`j=��
*G`L6L\L36�

24. w
�������'^"�^�
#��#�b`"�w>��w�"�`������'"�~��A��
�*"�b�-
��A���$�E`x�����%��+,3,H"�G�$�,6<��̀ �#��>A��>�#��@�B���>#��>�#�
���>����B������B>B�%��#��
��%�
������%%>#C�63Y$������@��
��_�-
��#����*��C�������#�j���#>?��>�#��~�#�����H3\+I3HHI<��
,\3L�,\Ig����>��I3�I3Ig�w3IH3�gL\g+,H<33J63���

25. V�%�!"�m�q���#��"�w��>��E"�w
���%�E"�w�
�[����_"�p>��#�G��+,3,I"�
m�B�,<��*���#��q����>��������]�����
>%���#q��B���>#��>�#����
�Y��������@�������>#�
��%�
��$�������b���&���>#�j���#��
����
I L + I I < � � H 6 I J � H 6 , J � � _ � � A � , 3 , I Y ! � � � g � � � � > ��
I3�I3J3�,IgH66I6�,3,I�IKLIHL,��*Gj=��\HgI\JJ,|�*G`j=��
*G`JJ,JIHJ�

26. V�
���%���=="�z%��>#C�G"�V��>����='��+,3,\"�G�$�II<��'Y�$�-
�����>����B>�]��@��������B>������>#>#C��#�B���>#��>�#��#��>�-
��#>?��>�#��&���>#���HI+,3<��\I6g�\IL3��_��A�,3,\Y'���I6����>��
I3�I3Ig�[�B���>#��,3,\�3\�3g,��*Gj=��\L3gK3\,|�*G`j=��
*G`I3HI3,JL�

27. F���>#>�#�*�A%>��b��%�
�̀ �#�����+,3,6<��j#@���>�������A>�>�$��@�
�
������%��>�#��@�F���>#���E�������#���%������>#@���>�����#��
�����>�>���>����������@���G���
�,3,6��FE~��
��������
����C����
kontrol-zakhvoryuvan/inshi-infekciyni-zakhvoryuvannya/infek-
ciyna-zakhvoryuvanist-naselennya-ukraini.

28. &�������^`"�D��#�B�%��'="�������#�^��+,3,,"�=���,3<��V
��'�-
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