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ABSTRACT

Background. Thanks to vaccinations, many infections can be prevented,
including: whooping cough, diphtheria, tetanus, poliomyelitis, measles, mumps,
rubella, hepatitis B, hemophilic infection, pneumococcal infection,
meningococcal infection, rotavirus infection, chicken pox, hepatitis A,
papillomavirus infection. and other. According to WHO research, it was
established that if the level of vaccination coverage of the country's population
drops by several percent, it creates favorable conditions for the spread of
infectious diseases, that the lower the collective immunity, the higher the
probability of outbreaks and epidemics.

The Aim. To study and analyze the impact of risk factors on reducing the
level of vaccine prophylaxis in the children's population.

Materials and Methods. This study was conducted using the questionnaire
method, for which a questionnaire was developed. The first group consisted of
280 children who received a vaccination and the second group consisted of 180
children who were not vaccinated. Non-parametric statistical analysis for two
independent sample populations was used to compare median values Mann-
Whitney (MW) test. Fisher's test was used to compare proportions.

Results. During the study, it was found that the most frequent reasons for
parents' refusal to vaccinate their children were: religious views of family
members increase the risk of non-vaccination in children by 2.4 times;in single-
parent families where the parents are divorced, children did not receive any
vaccination 2.6 times more than in full-parent families; unfinished average of
35.7 times and lack of education 24.1 times increase the impact on the lack of

vaccination in children.



Conclusions.We identified the following risk factors that influence the
vaccination rate, namely: demographic, socio-economic, biological and socio-

psychological.
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Introduction

Vaccination, as an integral part of the public health system, has proven
itself as the most effective tool in the fight against infectious diseases. So far,
scientists have not invented something more effective than immunoprophylaxis
for this [1].

Today's global issue in Ukraine is to ensure the protection of the population
from outbreaks of controlled infectious diseases through timely planned
immunization of the country's residents. That is, the development of modern
programs for immunization of children and adults is one of the urgent and
priority directions of the public health system. In today's society, there are
widespread misconceptions and ignorance about vaccination among parents. In
Ukraine, parents unreasonably refuse vaccinations, which leads to outbreaks of
deadly diseases. In 2020, WHO for the first time included vaccine refusal in its
annual list of threats to humanity. Therefore, the study studied the dynamics of
this phenomenon in order to develop ways to combat it. [1; 2]

According to a survey by the United Nations Children's Fund (UNICEF),
mistrust of vaccinations in general and vaccine manufacturers, mistrust of
medical professionals who promote vaccinating children and the conditions for
storing vaccines, as well as fear of diseases and side effects from vaccinations -
these are the main reasons for refusal of vaccination by the latter for years. [3;4]

One of the main risk factors for the decrease in childhood vaccination in
recent years is the full-scale military invasion of the russian federation into

Ukraine. The level of coverage of preventive vaccinations in Ukraine before the



war against most vaccine-controlled infections lagged behind the WHO
recommended 90-95%. Currently, according to the Ministry of Health of
Ukraine, the analysis of preventive vaccination coverage in the regions that
provided information in 2022 indicates an even lower level of preventive
vaccination coverage [2;5] In connection with the active hostilities on the
territory of Ukraine, in some regions it is impossible to provide vaccination due
to destroyed hospitals, warehouses, the inability to provide logistics, etc.,
therefore the rates of coverage are low [6].

Vaccine prophylaxis is recognized as one of the most successful and cost-
effective measures of all existing public health measures. However, it is difficult
to find a medical topic that would generate so much controversy among the
population. Therefore, in recent years, anti-vaccination sentiments have sharply
increased in Ukraine, and the number of vaccinated children is steadily
decreasing. Doctors are a major source of both negative and positive attitudes
toward vaccination, as well as a source of misinformation. Shortages and
interruptions in the supply of free vaccines in hospitals also have a significant
Impact on vaccination coverage. [6; 7]

The aim of the work is to study and analyze the impact of risk factors on
reducing the level of vaccine prophylaxis in the children's population.,

Materials and Methods

460 children who were divided into two groups took part in the study. The
first group consisted of 280 children who received a full course of vaccination or
were partially vaccinated, and the second group consisted of 180 children who
were completely unvaccinated. All children are studying at Horodyshchenskiy
pre-school educational institution No.1 "Dzhereltse” of Cherkasy region;
Horodyshchensky Economic Lyceum of the Horodyshchenska District Council
of Cherkasy Oblast; Horodyschensky pre-school educational institution No.2
"Zirochka" of Cherkasy region. All children are under medical supervision at the
KP "Horodishchenskyi District Center of Primary Health Care" of the
Horodyshchenskyi District Council of the Cherkasy region.



The study of data on the state of vaccination prophylaxis of children was
also carried out by the method of copying data from the form of primary
accounting documentation No.112/o "History of child development".

The questionnaire "Regarding the state of vaccine prevention of infectious
diseases in children and determinants that have an impact on the level of
vaccination of the children's population™ was used to survey the people who
participated in the study. All individuals participated in the study of their own
free will and signed an informed consent.

Non-parametric statistical analysis for two independent sample populations
Mann-Withney (MW) test was used to compare median values. Fisher's test was
used to compare proportions or proportions.

In order to determine the risk factors of the lack of vaccine prophylaxis in
children, a logistic regression analysis was used with the calculation of the odds
ratio (OR) of the occurrence of the event according to the z-criterion, and their
95% confidence interval (Cl) was determined using the program package
"MedCalc Software™ version 22.023 (MedCalc Software Ltd, Belgium). The
difference in the parameters of the four hollow tables was considered
statistically significant at p<0.05 and if the CI did not contain "1".

Results and Discussion

A scientific study was conducted using a questionnaire to identify risk
factors for the reduction or absence of vaccination in children of various ages.
The study involved 460 children who were divided into 2 groups: the main
group - non-vaccinated children, 180 people, and the control group - children,
280 people, who received all or part of the vaccinations. Biological risk factors
of children who were not vaccinated were identified. Demographic and socio-
economic risk factors for lack of vaccination among children of different ages
have been determined. Socio-psychological factors were also determined, thanks
to which the state of parents vaccine prophylaxis, contraindications to
vaccination, reasons for parents' refusal to vaccinate, and awareness of vaccines

in general were revealed. (Tables 1-3).



Table 1. Demographic and socio-economic risk factors for lack of

vaccination in children

of different ages.

Risk factor Output data (patients) OR 95% ClI p
a b C d
Number of children in the family
Three childrens in the
family 20 | 160 6 274 5.7 2.2-14.5 | 0.0030
Religiosity 148 | 32 | 185 95 2.4 1.5-3.7 0.0002
Belonging to religious | 78 70 85 100 1.3 0.9-2.1 0.2207
organizations
Education

Medium special 43 | 133 | 38 | 242 2.0 1.3-3.3 0.0035
Average 47 | 129 | 29 251 3.2 1.9-5.2 0.0001
Unfinished secondary 20 | 156 | 1 279 | 35.7 | 4.8-269.0 | 0.0005
No education 14 1162 | 1 279 | 24.1 | 3.1-185.0 | 0.0022

Marital status
Divorced 43 | 136 | 30 | 250 2.6 1.6-4.4 0.0002

Employment
Does not work 29 | 151 | 17 263 2.9 1.6-5.6 0.0007
Physical activity 102 | 49 | 31 | 249 | 16.7 | 10.1-27.7 | 0.0001

Financial income per family member

One minimum wage | 111 | 69 14 | 266 | 30.5 | 16.5-56.5 | 0.0001
per family member
Smoking in the family | 89 91 64 | 216 3.3 2.2-4.9 0.0001
Consumption of | 155 | 25 72 208 | 17.9 | 10.8-29.5 | 0.0001
alcohol 0.0014
Once a week 14 | 141 1 71 27.7 | 3.6-212.8 | 0.0002
Weekend 74 | 81 15 57 3.5 1.8-6.6




Note *: a — children with sign and not vaccinated; b — children without sign and not

vaccinated; ¢ — children with sign and vaccinated; d — children without sign and vaccinated.

During the conducted research, the main demographic and socio-economic
risk factors that lead to the lack of vaccination among children of different ages
were identified. We can observe that in families with three children, children
lack vaccination 5.7 times more often than in families with fewer children. The
religiosity of family members increases the risk of lack of vaccination in
children by 2.4 times. The level of education is a risk factor for refusing
vaccination, namely, incomplete secondary education in 35.7 times and no
education in 24,1 times increase the impact on the lack of vaccination in
children.

The labor activity of people also depends indirectly on the availability of
education. Therefore, if family members do not work, then 2.9 times maore often
the child will not be vaccinated, and if family members are engaged in physical
labor only, then in 16.7 times more often. The social risk factor for not
vaccinating a child is the income per family member, when it is one minimum
wage, this is 30.5 times more than in the vaccinated group children Social risk
factors, namely, bad habits, also increase the chances that a child will not be

vaccinated: smoking by 3.3 times, alcohol use by 17 .9 times.

Table 2. Biological risk factors for lack of vaccination of children.

Risk factor Output data (patients) OR 95% CI p
a b C d
Child's health condition
Is the child healthy? 112 | 68 | 233 | 47 0.3 0.2-0.5 |0.0001
Perinatal risk factors
Complicated pregnancy | 27 | 153 1 279 | 49.2 | 6.6-365.8 | 0.0001
Presence of diseases in the child:
Respiratory organs 23 | 157 | 21 259 1.8 0.9-3.3 | 0.0007
Cardiovascular system 27 | 153 | 12 268 3.9 1.9-8.0 |0.0001




Musculoskeletal system | 11 | 169 | 1 279 | 18.0 | 2.3-141.9 |0.0057
Immune system 10 | 1/0 | 11 269 16.4 | 2.1-129.3 | 0.0079
Genitourinary system 24 | 156 | 19 261 | 429 | 5.7-120.0 | 0.0002
Endocrine system 36 | 144 | 1 279 1.8 1.1-3.0 ]0.0232
Suffered operations, | 47 | 133 | 52 228 1.9 1.2-3.0 |0.0031
injuries
Does the child take any | 46 | 134 | 35 | 245 2.4 1.5-3.9 |0.0004
medications?
Father's temperament
Phlegmatic 33 | 147 | 31 249 1.8 1.1-3.0 |0.0225
Melancholic 37 | 143 | 18 262 3.7 2.0-6.8 |0.0001
Mother's temperament
Phlegmatic 44 | 136 | 26 254 3.1 1.8-5.3 | 0.0001
Melancholic 23 | 157 | 14 | 266 2.7 1.3-5.5 ]0.0038

Note *: a — children with sign and not vaccinated; b — children without sign and not

vaccinated; ¢ — children with sign and vaccinated; d — children without sign and vaccinated.

Biological risk factors for parental refusal of vaccinations are pregnancy

complications 49.2 times more often than in families without complications.

Diseases of respiratory organs in children increase the refusal of vaccinations by

1.8 times, cardiovascular diseases by 3.9 times, diseases of the musculoskeletal

system of the child — 18 times, diseases of the genitourinary system by 42.9

times, and taking medication due to various diseases increases the risk of parents

refusing to vaccinate their children by 2.4 times.

Table 3. Socio-psychological

unvaccinated children.

factors of the

lifestyle of parents,

vaccinated?

Risk factor Output data (patients) OR 95% ClI p
a b C d
Is the mother | 133 | 47 | 279 1 <0.0 — 0.0001

Reasons for lack of vaccination or incomplete vaccination of the child's mother




Allergic reactions 18 29 1 279 | 71.1 | 22.1-134.0 | 0.0001
Religious views 23 24 1 279 | 67.0 34.5-206 | 0.0001
Distrust 26 | 21 1 279 | 84.1 | 44.0-267 | 0.0001
Insufficient awareness 1 46 1 279 6.0 0.3-98.0 | 0.2053
Is the father | 152 | 28 | 279 1 <0.0 - 0.0001

vaccinated?

Reasons for lack of vac

cination or in

complete vacci

nation of the child's father

Allergic reactions 6 22 1 279 | 76.0 | 8.7-160.1 | 0.0001
Religious views 13 15 1 279 | 44.1 0.6-193.4 | 0.0001
Distrust 23 5 1 279 | 128.0 | 123-953 | 0.0001
Insufficient awareness 8 20 1 279 | 111.1 | 13.0-973 | 0.0001
Awareness of | 96 84 | 279 1 <0.0 — 0.0001
additional vaccines not

included in the

national calendar

Uncertainty about the | 63 117 |1 279 | 150 20.1-196 | 0.0001
safety of vaccines

Not interested in|84 9% |1 279 | 244 33.3-777 0.0001

vaccine safety

Note *: a — children with sign and not vaccinated; b — children without sign and not

vaccinated; ¢ — children with sign and vaccinated; d — children without sign and vaccinated.

Among children who were not vaccinated, the following risk factors were

determined, due to which the child's mother was not vaccinated with any

vaccine or was partially vaccinated, the main ones are: allergic reactions

OR=71.1, religious views OR=67.0, the largest share is mistrust of vaccines

OR=84.1 and lack of awareness about vaccines in general OR=6.0. The factors

of lack of vaccination or partial vaccination of the child’s father are also

determined: allergic reactions OR=76.0, religious views OR=44.1, the most

significant factor is mistrust of vaccines OR=128.0, factors are insufficient

information about vaccines OR=111, 1.




During the study, we found that these risk factors have a significant impact
on the decrease in the level of vaccination among children in the Cherkasy
region, where this study was conducted. If we compare the vaccination coverage
of the child population in the Cherkasy region with all — Ukrainian indicators,
for example, for the last year, then it can be noted that some levels are lower in
the region. Such as vaccination against measles, rubella and mumps in children
in the first year of life, which is 86.2%, while the all-Ukrainian indicators are
92.4% and vaccination against these infections in children 6 years in the region
IS 86.3%, while in Ukraine 87.3% .[2]

But still, most indicators are higher than in Ukraine. Although the
indicators of vaccination coverage are higher than all Ukrainian, they are
insufficient for the formation of stable collective immunity to fight infectious
diseases, which should be 95%.

Among the 280 children who were vaccinated according to the national
vaccination calendar, they were additionally vaccinated against the following
infections: against meningococcus 78 (27.8%), pneumococcus 56 (20.0%),
influenza 128 (45.7%), chicken pox 10 (3.5%), hepatitis A 12 (4.2%), rotavirus
infection 22 (7.8%). That is, there is a low proportion of children who are
vaccinated with additional vaccines, even against infections that can threaten
life.

Parents who vaccinate their children showed a different proportion of trust
in the quality of vaccines depending on the country of manufacture. Thus, 100%
trust was expressed in France and Belgium, 67.8% in the USA, 36.4% in the
Republic of Korea, 33.9% in Bulgaria and 29.6% in India.

Conclusion

All the given reasons for refusing vaccinations with one or another vaccine
are scientifically unfounded and groundless. A detailed analysis of the reasons
for refusal of vaccination and proof of the necessity and expediency of
vaccination makes it possible to cover a larger number of the population with

mass vaccination and protect a significant number of people from serious



infectious diseases. All of the listed risk factors require the improvement of the
social, financial, and educational status of families, prevention of harmful habits
and measures to raise public awareness.

Demographic and socio-economic risk factors for not vaccinating children
are the presence of three or more children in the family, the religiosity of the
family and belonging to religious organizations, divorce, i.e. incomplete family,
average and low level of education, physical work of parents, bad habits, bad
financial situation.

The processes of vaccine prophylaxis in children are influenced by such
biological risk factors as complicated pregnancy of the mother, diseases of
various organs and systems, and the temperament of parents also affects the
decision on the issue of vaccination of children. Socio-psychological risk factors
for the lack of vaccine prevention are insufficient awareness of communities
about vaccine safety, vaccination points and availability of vaccines in hospitals,
storage and transportation conditions, and vaccine safety.

If the tendency to refuse vaccination continues in the future, the scale of the
problem will grow. The growth of whooping cough has already increased, and
real epidemics are possible in the future. And if we let the problem go, we'll be
back in the Middle Ages, when infections were the main cause of high mortality

and short life expectancy.
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Apemenko A.B, Oznee B.A.

Tema:BusiBieHHss OCHOBHUX JETEPMIHAHT, SKI MalOTh BIUIMB Ha PIBEHb
BaKIIMHAIIl cepe]l AUTAYOTO HACETICHHS .

Pe3ome

3aBAsSKM IIETJICHHAM MOXHA 3amoo0irtu 6aratboM 1HQEKIIAM, 30Kpema:
KalUTIoK, AudTepis, mpaBellb, MOJIOMIENIT, Kip, eMJIAeMIYHUNA MapOTHT,
KpacHyxa, remaTuT B, reMmo¢inbHa iHGEKIs, NTHEBMOKOKOBAa 1H(EKIIis,
MEHIHTOKOKOBa 1H(EKIs, poTaBipycHa IH(EKIis, BITpsSHA Bicla, TenaTuT A,
nanuioMaBipycHa 1HQeKuis. . Ta iHmIL. 3rigHo 3 gociimxeHHsMu BOO3
BCTAHOBJICHO, MIO SIKIIO PiBEHb OXOIUICHHS WICTTICHHSIMH HACeJIeHHs KpaiHu
najae Ha KiTbKa BiZICOTKIB, TO 1€ CTBOPIOE CIPHUSTIMBI YMOBH JAJIsSI TIOITUPESHHS
1HEKIIITHUX 3aXBOPIOBaHb, 1110 YUM HIDKYUN KOJEKTUBHUHN IMYHITET, TUM BHIIE
NMOBIPHICTh CHIAJIaxiB Ta EMieMiH.

Meta. BuBuntu Ta mpoaHanizyBaTH BIUIMB (paKTOPIB PU3UKY Ha 3HMKEHHS
PiBHA BaKIMHONPODIIAKTUKY JUTSYOTO HACEIICHHS.

Marepianu Ta Meroau. Jlane OCHITKEHHS MTPOBOAWIOCH AHKETHUM
METOJIOM, JUIsl 4oro Oyso po3pobiieHno ankety. [lepury rpymy cknanu 280 niteid,
SKI OTpUMAJIM IIETUICHHS, a Jpyry rpymy ckianud 180 mireid, ski He Oynu
merieHi.  Jmsg  TOpiBHAHHS —~— MEJlaHHMX  3HA4YeHb  BHUKOPHUCTOBYBABCS
HeMapaMeTPUYHUN CTAaTUCTUYHUN aHalli3 Ui JBOX HE3AIC)KHHX BUOIPKOBHUX
cykymHocteir Mann-Whitney (MW) test. Jlns mopiBHSHHS YacTok abo
MPOTIOPIIiii BUKOpHUCTOBYBaNU TecT Dimepa.

PesyabTatu. Y X0mi JOCTIIKEHHS 3°ACYyBajoCsi, IO HAWYACTIIIUMH
MpUYMHAMH BIIMOBH OaTBhKiB BiJ BaKIMHAII JiTeld Oyiu: pemiriiHi Horjsau
YICHIB CiM’1 30UIBIIYIOTh PU3UK BiJIMOBH BiJ BaKIMHAII JiTel y 2,4 pasu; y
HEMOBHUX CIM’siX, e 0aThKU PO3IYUEHi. JITEH, sIKI HE OTPUMAIU MICTIJICHHS, ¥
2,6 pa3u Ounple, HIK y TOBHUX CiM’sX; HE3aKiHUEHA B cepeIHhOMY B 35,7 pa3u
1 BIACYTHICTb OCBITH B 24,1 pa3u MOCUIIOIOTH BIUIUB HA BIICYTHICTH HICIUICHD Y

TUTEN.



BucnoBku. Buaumnu taki (akTopu pu3MKy, K1 BIUIMBAalOTh HA PIBEHb
BaKIMHaIlli, a came: jaemorpadiyHi, COI[laJIbHO-EKOHOMIYHI, Ol10JIOT14HI Ta
COLIIAIbHO-TICUXOJIOT 1UHI.

KarouoBi ciaoBa: BakuMHONPO(DUIAKTHKA, CTATUCTUKA, 1H(EKLIHH1

3aXBOPIOBAaHHS, (PAKTOPU PUBUKY.



