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ABSTRACT
BACKGROUND: Nonadherence to vaccination in the general population poses a major obstacle to achieving epidemiological 
well-being.
AIM: To assess vaccination adherence among parents of preschool-aged children in selected cities in Russia and Belarus.
MATERIAL AND METHODS: A cross-sectional descriptive study was conducted using an anonymous online survey administered 
to parents whose children attended preschool institutions in Almetyevsk, Kazan, Makhachkala, Nizhny Novgorod, and Rybnoye 
in Russia and Gomel in Belarus. The questionnaire included 16 items with single or multiple response options. Overall, 801 par-
ticipants were surveyed. Statistical analysis was performed using R 4.3.1 (RStudio). Proportions with 95% confidence intervals 
and standard errors (P ± p) were calculated. The independent-sample t-test was used for normally distributed variables and the 
Mann–Whitney U test and Kruskal–Wallis test for asymmetrically distributed variables.
RESULTS: A positive attitude toward vaccination was reported by 76.2 ± 11.7% of respondents (range across cities: 56%–91%). 
The main motivations for vaccinating children were protection against serious infections (68.8% ± 7.3%), concern about access 
to educational institutions (16.2% ± 9.6%), and recommendations from healthcare providers (9.1% ± 5.8%). Negative attitudes 
were identified in some parents, including fear of adverse reactions (13.5%), concerns about vaccine safety (8.3%), and the be-
lief that children should only be vaccinated against the most dangerous diseases (9.1%). Furthermore, 47.6% of the respondents 
expressed interest in receiving additional information about vaccination. The preferred sources of information were consulta-
tions with pediatricians (78.3%), printed educational materials (28.3%), dedicated websites (23.2%), lectures on clinic websites 
(17.2%), and hotline consultations (15%). Only 11.9% of the respondents favored information obtained through social media.
CONCLUSION: Some parents of preschool-aged children in Russia and Belarus demonstrate negative attitudes toward vaccina-
tion. Parents show a strong willingness to receive information from healthcare professionals.
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АННОТАЦИЯ
Актуальность. Недостаточная приверженность населения вакцинации — серьёзное препятствие в достижении эпиде-
миологического благополучия.
Цель. Изучение приверженности родителей детей дошкольного возраста к вакцинации в городах России и Беларуси.
Материал и методы. Проведено поперечное описательное исследование с использованием анонимного онлайн-анкети-
рования родителей, чьи дети посещают дошкольные образовательные учреждения в городах Альметьевск, Казань, Ма-
хачкала, Нижний Новгород, Рыбное (Российская Федерация) и Гомель (Республика Беларусь). Анкета включала 16 вопро-
сов с одним или несколькими вариантами ответов. Опрошен 801 человек. Статистический анализ проведён в среде R 4.3.1 
(RStudio). Рассчитывали интенсивные показатели (доли) с 95% доверительным интервалом и стандартные ошибки долей 
(P±p). Для сравнений использовали t-критерий для независимых выборок при условии нормального распределения, 
критерии Манна–Уитни и Краскела–Уоллиса применяли в независимых выборках с асимметричным распределением. 
Результаты. Положительное отношение к вакцинации демонстрируют 76,2±11,7% опрошенных (от 56 до 91% родите-
лей в разных городах). Мотивами для вакцинации детей являются: защита от опасных инфекций (68,8±7,3%), боязнь 
не быть принятыми в образовательные учреждения (16,2±9,6%), требование медицинских работников (9,1±5,8%). У части 
родителей выявлены негативные установки: страх побочных реакций (13,5%) и неуверенность в безопасности вакцин 
(8,3%); убеждение в том, что достаточно прививать ребенка «только от опасных инфекций» (9,1%) и др. В получении до-
полнительной информации о прививках высказали желание 47,6% опрошенных. Среди предпочтительных источников 
информации 78,3% респондентов назвали беседу с врачом-педиатром, 28,3% — информационные памятки, 23,2% — 
специальные сайты, 17,2% — лекции на сайте поликлиники, 15% — общение по горячей линии. Лишь 11,9% опрошенных 
хотели бы получать информацию из социальных сетей.
Заключение. Несмотря на положительное отношение к вакцинации большинства опрошенных, у части респондентов 
выявлены негативные установки. Родители демонстрируют высокую степень готовности к получению информации о вак-
цинации от профессионалов. 

Ключевые слова: приверженность вакцинопрофилактике; отказ от вакцинации; санитарное просвещение; профилактика 
инфекционных заболеваний.
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BACKGROUND
An increasing number of people who refuse or delay vacci-
nation could pose a serious obstacle for achieving epidemio-
logical well-being.1 As of 2024, global immunization cove-
rage remained unchanged since 2022 and has not returned 
to the levels observed in 2019. In 2023, 84% of children re-
ceived three doses of the diphtheria, tetanus, and pertussis 
vaccine, which is a key indicator of immunization status. Con-
currently, the number of children who had not received a  single 
dose of the vaccine increased from 13.9 million in 2022 
to 14.5 million in 2023.1 This reflects persistent problems 
related to the adherence of the population to vac cination.1

Several examples demonstrate the serious consequenc-
es of neglecting vaccination. For instance, in 2019, over 1200 
measles cases were reported in the United States, mark-
ing the highest number since the disease was eliminated 
in the country in 2000. This epidemiological setback occurred 
because of a decrease in vaccination rates among the po-
pulation. The Orthodox Jewish community in New York City 
was among the most adversely affected groups, exhibiting 
the lowest vaccination coverage rates. From 2001 to 2019, 160 
measles outbreaks were reported in the United States, with 
an average of 6 each year [1].

The 2017 measles outbreak in Italy was one of the most 
significant in recent history. The outbreak attracted attention 
to the issue of vaccination worldwide. Deaths from compli-
cations associated with measles have been recorded, most 
of which occurred among infants [2]. Epidemiological investi-
gation revealed that increased tourism, an influx of migrants, 
and insufficient immunization coverage were the main factors 
that contributed to the outbreak. Overall, Italy’s immuniza-
tion coverage was 85.3%; however, it was lower in the 7 most 
affected regions, where 4015 (90%) of the reported measles 
cases occurred [2].

Low vaccination adherence is a critical and multifaceted 
social phenomenon continually studied by foreign and Rus-
sian researchers [3–5]. In 2019, the World Health Organization 
identified lack of confidence in vaccination as among the glo-
bal threats to humanity, together with air pollution, climate 
change, and antimicrobial resistance. Attitudes toward immu-
nization and reasons for low vaccination compliance vary by 
region, vaccine type, and change over time.2

This study aimed to assess vaccination adherence among 
parents of preschool-aged children in selected cities in Rus-
sia and Belarus.

MATERIAL AND METHODS
A descriptive, cross-sectional study was performed using 
anonymous online questionnaires. The respondents were pa-
rents of children attending preschool educational institutions. 
The study was conducted from April 2023 to October 2024.

The study included adults from five cities in the Russian 
Federation and one city in the Republic of Belarus. Overall, 801 
individuals were surveyed: 161 from Kazan, 111 from Alme-
tyevsk (Republic of Tatarstan), 230 from Nizhny Novgorod 
(Nizhny Novgorod region), 76 from Makhachkala (Republic 
of Dagestan), 114 from Rybnoye (Ryazan region), and 109 from 
Gomel (Republic of Belarus).

The 16-question survey was developed using the Google 
platform. It included single-choice questions to obtain so-
ciodemographic data, such as age, education level, num-
ber of children in the family, and income level, and multiple-
choice questions to assess parents’ awareness of and atti-
tudes toward vaccination aspects. The introductory section 
of the questionnaire provided parents with information about 
the purpose of the study and its anonymity. The collected in-
formation did not contain personal data. Before administering 
the survey in the participating cities, a pilot survey was con-
ducted to confirm the validity of the questionnaire.

Statistical analysis was performed within the R 4.3.1 en-
vironment (RStudio).3 The type of distribution was determined 
using the Shapiro–Wilk criterion and QQ plots. Absolute va-
lues were presented as means with standard deviations 
(M ± σ) and relative values as intensive indices with a 95% bi-
nomial confidence interval (95% CI) or as a proportion with its 
standard error (P ± p). The mean was compared using a t-test 
for independent samples under the condition of normal dis-
tribution and the Mann–Whitney and Kruskal–Wallis criteria 
for independent samples with asymmetric distribution. Diffe-
rences were considered significant at p < 0.05. All charts were 
plotted using Microsoft Excel.

Characteristics of respondents
The parents who participated in the survey were predominantly 
women. The majority (85%) of respondents were aged 25–44 
years. More than half of the respondents had higher education 
(50.5%–80.2%). Parents’ assessments of their income levels 
differed between cities. The largest percentage of high-income 
earners was among respondents from Kazan and Almetyevsk, 
whereas the largest percentage of low-income earners was 
among respondents from Makhachkala (61%). Overall, 70% 
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of the families had 1–2 children. The largest number of fa-
milies with ≥3 children was found in Makhachkala, Kazan, and 
Almetyevsk (Table 1).

RESULTS
Parents play a critical role in deciding whether to vacci-
nate their children. Therefore, epidemiologists have focused 
on identifying factors that influence adults’ attitudes toward 
vaccination [6].

The majority of survey participants had a positive attitude 
regarding vaccination. The proportion of positive respons-
es ranged from 56% in Makhachkala to 91% in Kazan, avera-
ging 76.17% ± 11.7%. However, some respondents expressed 
a “distrustful,” “negative,” or, in a few cases, “strongly nega-
tive” attitude concerning vaccination (Fig. 1).

Parents’ adherence to specific immunoprophylaxis was 
assessed by the proportion of responses, “I vaccinate my child 
with all vaccines in due time.” This indicator exhibi ted a signifi-
cant variation, ranging from 22.5% ± 4.0% among respondents 

Table 1. Characteristics of the respondent groups

Characteristics 
of respondents

City of residence

Almetyevsk, 
n = 111 (%)

Gomel,  
n = 109 (%)

Kazan, 
n = 161 (%)

Makhachkala, 
n = 76 (%)

Nizhny 
Novgorod, 

n = 230 (%)

Rybnoye, 
n = 114 (%)

Total,  
n = 801 (%)

Women 111 (100) 108 (99) 137 (85) 75 (97) 219 (95) 114 (100) 728 (91)

Age

18–24 years old 20 (18) 2 (2) 42 (26) 4 (5) 3 (1) 3 (3) 74 (9)

25–34 years old 46 (41) 59 (54) 51 (32) 32 (42) 111 (48) 60 (53) 359 (45)

35–44 years old 44 (40) 46 (42) 45 (28) 34 (45) 105 (46) 48 (42) 322 (40)

≥45 years 1 (1) 2 (2) 23 (14) 6 (8) 11 (5) 3 (3) 46 (6)

M ± σ (years old) 33.4 ± 4.5 34.9 ± 5.6 33.8 ± 9.8 36.0 ± 7.1 29.6 ± 11.3 34.2 ± 5.8 33.7 ± 7.1

Education

Higher 89 (80) 55 (51) 126 (78) 51 (67) 183 (80) 71 (62) 575 (72)

Secondary 
vocational 22 (20) 36 (33) 34 (21) 9 (12) 32 (14) 33 (29) 166 (21)

Secondary 0 18 (17) 1 (1) 16 (21) 15 (7) 10 (9) 60 (7)

Income level

High 53 (48) 1 (1) 91 (57) 3 (4) 55 (24) 29 (25) 232 (29)

Upper-middle 45 (41) 11 (10) 57 (35) 23 (30) 81 (35) 37 (32) 254 (32)

Average 12 (11) 48 (44) 11 (7) 41 (54) 86 (37) 45 (39) 243 (30)

Lower-middle 1 (1) 8 (7) 2 (1) 5 (7) 5 (2) 2 (2) 23 (3)

Not specified 0 40 (38) 0 4 (5) 3 (1) 1 (1) 49 (6)

Number of children in the family

1 37 (33) 33 (30) 46 (29) 7 (9) 88 (38) 34 (30) 245 (31)

2 30 (27) 46 (42) 44 (27) 26 (34) 110 (48) 59 (52) 315 (39)

3 44 (40) 28 (26) 50 (32) 34 (43) 27 (12) 13 (11) 196 (24)

≥4 0 (0) 2 (2) 21 (13) 9 (12) 5 (2) 8 (7) 45 (6)

Note: M ± σ, mean ± standard deviation.

from Almetyevsk to 60.6% ± 4.7% among parents from Gomel. 
The ranking slightly changed when delays in vaccination were 
adjusted, such as when a child was tempora rily withdrawn 
because of an illness. For example, the percentage of par-
ents who responded to the relevant question ranged from 
22.4% ± 4.8% in Makhachkala to 64.0% ± 4.5% in Almetyevsk.

The reasons that motivated parents to have their chil-
dren prophylactically vaccinated varied (Fig. 2). The majority 
of parents (68.8% ± 7.3%) stated that they chose vaccination 
to prevent their children from contracting virulent infections. 
This was the most common response among respondents 
from Nizhny Novgorod (79.5% ± 2.7%). Some respondents 
(16.2% ± 9.6%) demonstrated a passive and unconscious atti-
tude. They consented to vaccination because they feared that 
without it, their children would be denied admission to an edu-
cational institution. Compared to respondents from other cities, 
Kazan residents were the most likely to provide this response 
(28.6% ± 3.6%). Persistent recommendation from healthcare 
providers motivated 9.1% ± 5.8% of parents to vaccinate their 
children. Makhachkala residents were more likely to choose 
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Nizhny Novgorod Rybnoye Kazan Almetyevsk MakhachkalaGomel
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Fig. 1. Parental attitudes toward childhood vaccination in different cities.

Fig. 2. Factors motivating parents to vaccinate their children.
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this response than those in  other cities (15.8% ± 4.2%). 
The least prevalent response was “I vaccinate because vacci-
nations are compulsory and free,” chosen by 2.2% ± 1.3% of re-
spondents (although it was chosen more frequently by resi-
dents of all other cities inclu ded in the study, p < 0.05). It was 
also selected by 3.9% ± 1.1% of Makhachkala respondents.

Generally, 19.1% ± 1.4% of parents recognized the benefits 
of vaccination. However, the parents did not administer all age-
appropriate vaccines to their children. The reasons for refusing 
individual vaccines among all respondents were as follows:

• “Afraid of adverse reactions to certain vaccines” (108 
respondents, 13.5%)

• “It is possible to vaccinate a child against only dange-
rous infections” (73 respondents, 9.1%)

• “Not all vaccines are safe for children” (66 respondents, 
8.3%)

• “Medical contraindications to vaccination” (47 respon-
dents, 5.9%)

• “It is not necessary to vaccinate a child until a certain 
age” (33 respondents, 4.1%)

The study involved parents assigning a score to each vac-
cination, with 1 point for the least important and 5 points 
for the most important, according to their opinion. Conside ring 

Table 2. Prevalence of the response “very important” regarding measles 
and pertussis vaccination among parents across different cities

City
Measles 

vaccination, %
(95% CI)

Pertussis 
vaccination, (95% CI)

Almetyevsk 75 (66.3; 83.7) 73.7 (64.8; 82.5)

Gomel 66 (53.2; 78.8) 62.3 (49.2; 75.3)

Kazan 31.7 (23.6; 45.1) 21.7 (15.4; 28.1)

Makhachkala 34.2 (28.8; 39.6) 34.6 (23.9; 45)

Nizhny Novgorod 73.7 (68.0; 79.4) 68.4 (62.4; 74.4)

Rybnoye 71.4 (59.6; 83.2) 70.9 (58.9; 82.9)

Note: CI, confidence interval. For measles and pertussis, p < 0.05 
for Makhachkala compared with Nizhny Novgorod, Rybnoye, Almetyevsk, 
and Gomel and p < 0.04 for Kazan compared with Nizhny Novgorod, Ryb-
niy, Almetyevsk, and Gomel, respectively.

the challenging epidemiological situation of pertussis and 
measles in both countries4, 5 to date [7], the results of a sur-
vey on parents’ perceptions of the importance of vaccines 
for these diseases were examined (Table 2).

Significant differences were noted in attitudes to-
ward these preventive vaccinations depending on the place 

4 On the Sanitary and Epidemiological Well-Being of the Population in the Russian Federation in 2023. State Report. Moscow: Federal Service for Surveil-
lance on Consumer Rights Protection and Human Wellbeing, 2024. Available at https://rospotrebnadzor.ru/documents/details.php?ELEMENT_ID=27779. 
Accessed on March 1, 2024.
5 sputnik.by [Internet]. Rada Speaker: Preparations for Ukraine’s election have already started. Available at https://sputnik.by/20240422/minzdrav-v-
belarusi-otmechaetsya-rost-chisla-zabolevaniy-koryu-i-koklyushem-1085664653.html Accessed on March 1, 2024.
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Fig. 3. Preferred sources of vaccination information (summarized across 
all study cities).

of re sidence of the surveyed parents. The majority of parents 
from Almetyevsk, Rybnoye, and Nizhny Novgorod considered 
the measles and pertussis vaccines “very important,” where-
as respondents from Kazan and Makhachkala underestimated 
the importance of protection against these infections.

Among the participants interviewed, 66.2% were in-
formed about the possibility of additional vaccines not includ-
ed in the vaccination calendar. The highest proportion of in-
formed parents was found among those from Almetyevsk (93 
respondents, 84%; p < 0.05 compared with the other cities), 
and the lowest was found among those from Makhachkala 
(32 respondents, 42%; p = 0.031).

Of the parents surveyed, 47.6% demonstrated the need 
for more information about preventive vaccinations. The high-
est proportion of these parents was found in Nizhny Novgorod 
(221 respondents, 61.8%), followed by Kazan (85 respondents, 
52.8%; p < 0.05 compared with the other cities), and the low-
est proportion in Gomel (37 respondents, 33.9%).

Another set of questions aimed to identify the most crucial 
and desirable sources of information on vaccination. The most 
common response regarding the source of basic informa-
tion about vaccination (e.g., vaccine composition, indications, 
contraindications, adverse reactions, and complications) was 
a primary care pediatrician. This was selected by 76.5% of re-
spondents (95% CI: 73.71–79.29) in all the cities and was con-
sidered the most trustworthy source. Internet resources, in-
cluding forums and social networks, were ranked second, with 
a significant margin of 37.12% (95% CI: 33.95–40.3), followed 
by scientific literature at 25.25% (95% CI: 22.39–28.11) and ac-
quaintances/relatives at 22.5% (95% CI: 19.75–25.25). The least 
frequent responses regarding information sources on vacci-
nation were mass media (e.g., television, radio, and news-
papers) at 7.62% (95% CI: 5.88–9.37) and religious lite rature 
(religion not specified) at 0.87% (95% CI: 0.26–1.49). The im-
portance of different information sources varied across cities. 
The highest proportion of people who chose a primary care 
pediatrician as their source of information was reported in Ka-
zan (143 respondents, 88%) and Al metyevsk (97 respondents, 
87.4%). The Internet was the most popular source of infor-
mation in Almetyevsk (55 respondents, 49.6%), Kazan (75 re-
spondents, 46.6%), and Nizhny Novgorod (83 respondents, 
35.9%). In Almetyevsk, scientific literature was the dominant 
choice (51 respondents, 46%). Additionally, acquaintances and 
relatives were asked more often in this city (51 respondents, 
46%). Parents from Almetyevsk, Nizhny Novgorod, and Ka-
zan more likely used mass media (12 respondents, 10.9%; 23 
respondents, 10%; and 15 respondents, 9.3%, respectively).

Regarding the preferred sources for information about 
future vaccination, the majority (78.3%) of respondents in-
dicated conversations with physicians. A significant propor-
tion of parents revealed a preference for receiving information 
through leaflets (28.3%) or specialized websites (23.2%). Ad-
ditionally, 17.2% preferred online lectures, 15% wanted a ho-
tline to address vaccination-related issues, and 11.9% opted 
to receive information through social networks (Fig. 3).

DISCUSSION
The majority of parents in all cities included in the study de-
monstrated a positive and informed attitude toward the vacci-
nation of children. Most of the respondents were women, which 
may be a study limitation. Data obtained by other researchers 
showed that women were more uncertain about vaccination 
than men [4]. A significant proportion of respondents (21.8%) 
expressed distrust in vaccination, owing to concerns about po-
tential adverse effects and harm to children’s health. Aware-
ness and trust in myths concerning the risks of vaccination are 
inadequate. Thus, 9.1% of parents believed that vaccination 
against only a few diseases is sufficient. However, parents gen-
erally do not place much importance on vaccines for diseas-
es such as measles and whooping cough, which are currently 
the most significant from an epidemiological perspective. No-
tably, 76.5% of the respondents identified a pediatrician as their 
primary source of vaccination information, and most preferred 
to receive future information from a pediatrician. These figures 
exceed those obtained by other researchers, which ranged 
from 67% to 70% [6, 8]. However, medical practitioners often 
lack the persuasiveness and persistence for effective vaccina-
tion promotion. In a study by Briko et al., only 80% of physicians 
had a positive attitude toward vaccination [3]. Another study 
by Timoshkova et al. showed that 36% of outpatient pediatric 
physicians expressed concerns about the safety of vaccines, 
26.5% doubted their effectiveness, and 62% responded that 
they lacked compelling and evidence-based information about 
vaccination [9]. Insufficient information about the safety of vac-
cination procedures may lead to frequent, unjustified with-
drawals from vaccination. This may result in lower vaccina-
tion coverage and worsening of the epidemic situation [10, 11].

A high level of interest in medical information was de-
monstrated by the parents, especially in specialized medical 
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websites, information leaflets, and lectures available on the 
polyclinic website. Approximately half of the respondents 
indicated that they obtain information from non-scientific 
sources, such as social networks and relatives/acquaintanc-
es, but only 11.9% of respondents expressed a desire to con-
tinue receiving information from social networks. These find-
ings emphasize the crucial role of pediatricians in parents’ 
decisions regarding vaccination of their children. This fact im-
poses a high degree of responsibility. Conversely, it provides 
hope that, with reliable information, pediatricians will be able 
to effectively work with parents to increase vaccination com-
pliance, which contributes to population health.

The differences revealed in the residents’ questionnaires 
may indicate the influence of various factors on the popula-
tion’s attitude toward vaccination, including living standards, 
education, and availability of medical personnel. Further stud-
ies are required to understand these differences.

CONCLUSION
A positive attitude toward vaccination was demonstrated by 
76% of the respondents.

The most common reasons for refusing vaccination were 
fear of adverse effects and underestimation of the importance 
of receiving scheduled vaccines on time.

For most respondents, the main source of information 
about vaccination was a physician. Parents showed a high 
degree of readiness to receive information about vaccina-
tion from specialists. Therefore, all available information and 
educational resources, such as informational websites, spe-
cial leaflets, lectures, and hotlines, should be used by medi-
cal professionals.
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