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Abstract: Background. The high prevalence of HPV infection among Kazakhstani women and the
absence of an HPV vaccination program are directly reflected in increasing rates of cervical cancer
incidence and mortality. Kazakhstan made its first attempt at introducing the HPV vaccine in 2013,
but was unsuccessful due to complications and low public acceptance. The attitudes of Kazakhstani
women towards the vaccine were never measured. Therefore, this study aims to investigate the
attitudes of women towards the HPV vaccine and determine factors associated with positive, negative,
or neutral attitudes. Methods. A 29-item survey consisting of 21 demographic and contextual
questions and 8 Likert-scale questions was distributed among women attending gynecological offices
in four major cities of Kazakhstan from December 2021 until February 2022. Attitudes of women
were measured based on their answers to the eight Likert-scale questions. Ordinal logistic regression
was built to find associations between demographic characteristics and attitudes of women. Results.
Two hundred thirty-three women were included in the final analysis. A total of 54% of women had
positive attitudes towards the vaccine. The majority of women did not trust or had a neutral attitude
towards the government, pharmaceutical industry, and traditional and alternative media. However,
the trust of women was high in medical workers and scientific researchers. Women’s age, education,
number of children, effect of the 2013 HPV program, and trust in alternative medicine were included
in the ordinal logistic model. Women with a low level of education, a high number of children, who
believe in alternative medicine, and who were affected by the failed 2013 vaccination program were
less likely to have a positive attitude towards the vaccine. Conclusions. Contrary attitudes towards
HPV vaccination exist among Kazakhstani women, with approximately half having positive and
almost half having negative or neutral attitudes towards the vaccine. An informational campaign
that takes into consideration women’s levels of trust in different agencies, as well as targets those
who are the most uninformed, might help in a successful relaunch of the HPV vaccination program.

However, more studies that cover a higher number of women are required.

Keywords: HPV; HPV vaccine; HPV vaccine knowledge; HPV vaccine awareness; Kazakhstan;
cervical cancer prevention

1. Introduction

High-risk human papillomavirus (HR-HPV) infections cause a wide variety of benign
and malignant conditions, including cervical cancer [1-4]. More than 90% of cervical cancer
cases are attributed to HR-HPV infections, with HPV-16 and HPV-18 being reported to
cause 70-75% of cases [3,4]. The knowledge that persistent HR-HPV infection is causally
associated with cervical cancer has resulted in the development of prophylactic vaccines
to prevent HPV infection and, thus, decrease the rates of HPV-related diseases [4]. HPV
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vaccination programs have been implemented successfully in many high-income countries
and have led to a decline in cervical cancer incidence rates [5-7]. However, the situation in
low-income countries remains deplorable—cervical cancer is the leading cause of cancer-
related death in women, as primary and secondary prevention interventions are insufficient
or lacking [4].

The association of HPV infection with anal, penile, head, and neck cancers is also well
documented [8-10]. Therefore, immunization with the HPV vaccine can protect from the
development of other HPV-related cancers.

The prevalence of HPV infection varies among countries worldwide, with the highest
prevalence of HR-HPV infection among women in the developing regions of Southern
and Eastern Asia (44.4% and 36.3%, respectively) [11]. A high prevalence of HPV infection
was also identified among Northern American and Eastern European populations (41.1%
and 28.9%, respectively) [11]. The lowest prevalence of HPV infection is reported in
Middle Eastern and North African countries (7-16%) [12]. According to the available
epidemiological data, HR-HPV prevalence in Kazakhstan is high among women attending
gynecological offices, ranging from 39% to 43% [13-15].

The high prevalence of HR-HPV strains in Kazakhstan is contributing to increasing
cervical cancer rates. Over the past 10 years (2009-2018), the crude rate of cervical cancer
incidence in Kazakhstan has increased from 16.3 £ 0.4 to 19.5 & 0.5 per 100,000 female
population (p < 0.001) [16]. The national cervical cancer screening program was updated in
2017 [17], and eligible women received the screening free of charge. However, according to
reports, the state-funded coverage reached only 50% of the target population [18]; thus, the
screening coverage was low (around 46%) [18-20].

In 2013, the HPV vaccination campaign was introduced in Kazakhstan as a pilot
program in four large regions [21]. Bivalent and tetravalent HPV vaccines were approved
for the campaign, targeting 11-12-year-old girls [18]. However, the lack of an HPV vacci-
nation awareness campaign that should have preceded and accompanied the vaccination
program and the influence of social media’s negative content on the program have led to a
negative public reaction and unwillingness of parents to vaccinate their children against
HPV [18,21,22]. Parents refused to vaccinate their daughters due to concerns about the
HPV vaccine’s safety and efficacy [23]. The vaccination program was discontinued in 2015
indefinitely. In 2020, the Ministry of Healthcare of the Republic of Kazakhstan announced
the intention to relaunch the HPV vaccination program; however, due to the COVID-19
pandemicg, it has been postponed.

Given the importance of the reintroduction of HPV immunization to prevent new
cervical cancer cases, it is essential to understand what factors are associated with parents’
willingness to vaccinate their children. Studies have shown that attitudes towards HPV
vaccination are associated with HPV vaccination uptake [24]. Multiple factors play a role in
shaping attitudes towards vaccination [25,26]. Education, social status, income, and cultural
and religious preferences have a substantial impact on people’s beliefs, thus affecting their
understanding of different aspects of HPV as a sexually transmitted infection (STI) and
its related diseases [26]. As reported by studies, attitudes and intentions to receive HPV
vaccination vary from 15% to 95% in different societies, depending on the multiple factors
involved [26-28].

As one of the tasks announced by the World Health Organization (WHO) in the
Global Strategy to Accelerate the Elimination of Cervical Cancer [29,30] is to increase HPV
vaccination coverage up to 90% among the target group, it is very important to investigate
HPV knowledge, awareness, and attitudes towards HPV vaccination. For the successful
relaunching and implementation of the HPV vaccination program in Kazakhstan, the
investigation of attitudes to HPV vaccination among the general population has become
even more essential, especially among women, the population most affected by HPV-related
cancers. Thus, by surveying Kazakhstani women across the country, this pilot study aimed
to evaluate attitudes towards HPV vaccination and explore factors potentially associated
with differing attitudes towards the vaccine.
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2. Materials and Methods
2.1. Study Design and Subjects

This is a cross-sectional study, which was conducted from December 2021 until Febru-
ary 2022 in four major cities (Nur-Sultan, Almaty, Aktobe, Oskemen, Kazakhstan) repre-
senting the central, southern, western, and eastern regions of Kazakhstan. Women aged
from 18 to 70 years old visiting gynecological offices were recruited for the study. A total of
399 women agreed to participate in the study, and 347 reported full demographic charac-
teristics. Out of those 347 women, 321 (80.45%) fully answered the HPV vaccine attitude
questions. Almost 27% were excluded due to incomplete answers to the contextual ques-
tions. In total, 233 women were included in the complete-case analysis (Figure 1).

399 women have received and filled
the survey

52 women’s surveys were
excluded due to missing data
on demographic
characteristics

347 women had fully
reported demographic
characteristics

26 women were
excluded due to
incomplete attitude
score

321 women had full
attitude score

88 women were excluded due to
incomplete information on
contextual factors

233 women were
included into the
analysis

Figure 1. Flow chart on participants’ inclusion.

2.2. Study Instrument

Two questionnaires were used in the study. The first collected data on demographic
characteristics of women. The second questionnaire was adapted from the French Sur-
vey Questionnaire for the Determinants of HPV Vaccine Hesitancy (FSQD-HPVH) [31].
The questionnaire was adapted to the context of Kazakhstan (Supplementary Material).
Based on experts’ opinions, some questions were removed due to being irrelevant, and
equivalent questions were added. For example, statements such as “Most of my friends
get their daughters vaccinated against HPV” were removed, as the HPV vaccine is not
readily available in Kazakhstan. The statement “Since the controversy over the H1N1
flu vaccination, I have less confidence in the French vaccination recommendations” was
replaced with a statement of COVID-19, as it fits the context. All questions were translated
and back-translated to Kazakh and Russian languages (official languages of the country)
by experienced independent bilingual translators. The questionnaire included 29 items
asking about contextual factors (historical factors, policies, and mandates), trust in different
agencies, and beliefs and attitudes towards HPV vaccination.
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2.3. Study Variables
2.3.1. Independent Variables

Independent variables were socio-economic and demographic characteristics such as
age, ethnicity, level of education, city, family income, marital status, and number of chil-
dren. According to age, women were categorized into four major groups: 18-27 years old,
28-33 years old, 34-43 years old, and 44 years old and older. Age of women was cate-
gorized according to the quartiles. Ethnicity was categorized into 2 groups: Kazakh and
other ethnic groups. There were three levels of education: high school or below, college,
and university. In January 2022, the average income in Kazakhstan was 269 149 tenge
(USD =~ 520) [32]. Income lower and higher than the average was categorized as lower and
upper income, while average income was categorized as middle income.

In addition, contextual factors such as historical factors, policies, and mandates were
used as independent variables. This section consisted of 6 Likert-scale questions. The major
topics of the questions were the impact of COVID-19 vaccination on trust in HPV vaccine
recommendations (COVID-19 effect), the 2013 HPV vaccination program in Kazakhstan
(2013 HPV program), the relationship of HPV vaccination with sexual promiscuity, compul-
sory vaccine mandated by the government, freedom of vaccine choice for children, and
alternative medicine strengthening body immune system (alternative medicine beliefs).
Statements about trust in different agencies were also used as independent variables. The
Likert scale was used to measure trust in agencies and health systems such as the pharma-
ceutical industry, government, medical workers, scientific researchers, traditional media,
and alternative media.

2.3.2. Outcome Variable

The attitude of the participants was measured using 3 positive statements and
5 negative statement items on the Likert scale. Negative statements were reversed, and
the mean attitude score of the participants was calculated. The attitude of the women
was categorized as <3—negative attitude, 3—neutral attitude, and >3—positive attitude
to separate women who have a positive or negative opinion about the vaccine from those
who are hesitant. It is important to differentiate those who refuse vaccination from those
who do not have an opinion and lack confidence in vaccination [33].

2.4. Statistical Analysis

Statistical analysis was performed using STATA 16 [34]. Cronbach’s alpha was cal-
culated for attitude items to measure internal reliability. The scale included both positive
and negative items. Positive items had a Cronbach’s alpha coefficient of 0.82. Negative
statements had a Cronbach'’s alpha coefficient of 0.75, and the overall Cronbach’s alpha
was 0.79. Factor analysis was performed to test the questionnaire’s consistency and va-
lidity. The Kaiser-Meyer-Olkin measure of sampling adequacy (0.752) and the Bartlett
test of sphericity (p < 0.001) were performed before the factor analysis. All factors had a
uniqueness lower than 0.6, except for the statement “Majority of my friends vaccinate their
daughters from HPV”, which had a uniqueness of 0.81. The item was dropped from the
attitude scale, as it was not relevant to the Kazakhstan context due to the HPV vaccine not
being readily available in the country.

Descriptive statistics consisting of mean values, standard deviations, and frequencies
were obtained using univariable and bivariable analysis. Chi-square and Fisher’s exact
tests with a significance value of <0.005 were used to analyze the relationships between
categorical variables.

Ordinal logistic regression was performed to explore factors associated with attitude
towards HPV vaccination among women. Variables that showed significance in the bi-
variable analysis and were important as epidemiological factors were included in the
final model. Among participants” characteristics, variables such as age, education, and
number of children were included in the final model. Although participants’ age was not
a statistically significant factor, it was included in the final model due to its importance
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for the epidemiological picture. Two contextual factors such as distrust in the healthcare
system due to complications of the HPV vaccination program in Kazakhstan in 2013 and
trust in alternative medicine (alternative medicine strengthening the body’s defenses) were
considered for the final model. The model assumptions were checked. The goodness of fit
of the model was checked with Hosmer-Lemeshow, Pulkstenis—Robinson Chi-square, and
deviance tests, as well as the Lipsitz likelihood-ratio test.

2.5. Ethical Considerations

The study was conducted in compliance with the Declaration of Helsinki and was
approved by the Institutional Research Ethics Committee of Nazarbayev University (NU
IREC) on 23 April 2019 (IREC Number: 146/4042019). Before inclusion in the study, all
potential participants were informed about the aims, methods, risks, and benefits of the
study. Verbal consent was received from participants after an explanation of the voluntary
and anonymous nature of the study.

3. Results
3.1. Participants” Characteristics

The social and demographic characteristics of women are shown in Table 1. The mean
age of the study participants was 36.46 &= 11.18 years. More than 80% of women represented
the Kazakh ethnicity. Most women (55%) had a university degree, which is in line with the
official government statistics that reported the gross enrollment rate in higher education in
Kazakhstan in 2020 to be 64.07%, of which 70.5% were women [32]. The majority were either
married or were in a committed relationship (80%) and had one to three children (69%).
There was almost an equal distribution of the place of residence among the participants,
except for Aktobe city, where the number of participants was 29%. Almost half of women
(48%) reported a family income lower than the national average level.

Table 1. Social and demographic characteristics of the study participants (N = 347).

Variables Total N = 347 (%)

Age,

Mean 36.46 £+ 11.18

19-27 74 (21%)
28-33 94 (27%)
34-43 86 (25%)
44+ 93 (27%)
Ethnicity

Kazakh 284 (82%)
Other 63 (18%)
Education

Unfinished/finished school 38 (11%)
College 117 (34%)
University 192 (55%)
City

Nur-Sultan 86 (25%)
Almaty 80 (23%)
Aktobe 100 (29%)

Oskemen 81 (23%)
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Table 1. Cont.

Variables Total N = 347 (%)

Income *

Low 166 (48%)
Middle 84 (24%)
Upper 97 (28%)
Marital status

Single 71 (20%)
Not single 276 (80%)
Children

No children 73 (21%)
1-3 children 239 (69%)
4 or more children 35 (10%)

* Agency for Strategic Planning and Reforms of the Republic of Kazakhstan. Bureau of National Statistics.

3.2. Contextual Factors

Table 2 demonstrates to which extent women agreed with the statements about contex-
tual factors. Most women (48%) were neutral about COVID-19’s effect on trust in the HPV
vaccine and about the 2013 HPV program’s effect on their trust in the healthcare system.
More than half of women (56%) disagreed with the statement that vaccinating teenage girls
against HPV encourages them to have sex. The majority of women (42%) were not in favor
of the compulsory vaccines for children mandated by the government of Kazakhstan. The
majority of women (44%) were neutral to the statement that everyone should be able to
decide which vaccines are needed for their children. More than half of women (61%) agreed
that alternative medicines strengthen the body’s defenses, thus leading to a complete cure.

Table 2. Contextual factors, N = 233.

Questions Disagree N (%)  Neutral N (%) Agree N (%)

Since the controversy over the
COVID-19 vaccination, I have less
confidence in the HPV vaccination
recommendations

88 (38%) 112 (48%) 33 (14%)

Since HPV vaccination program

started in Kazakhstan in 2013, had led

to complications in few cases, I have 83 (36%) 112 (48%) 38 (16%)
less confidence in the health care

system

I think vaccinating teenage girls
against HPV encourages them to have 130 (56%) 80 (34%) 23 (10%)
sex

I am in favor of the compulsory
vaccines for children mandated by the 98 (42%) 59 (25%) 76 (33%)
government of Kazakhstan

Everyone should be able to decide
which vaccines are needed for their 45 (19%) 103 (44%) 85 (37%)
children

Alternative medicines strengthen the
body’s defenses, thus leading to a 45 (19%) 47 (20%) 141 (61%)
complete cure
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3.3. Trust in Sources about Vaccination

The least trusted information sources among women were alternative media, the
government, and the pharmaceutical industry. The most trusted were scientific researchers,
closely followed by medical workers (Figure 2).

B Don't trust at all (%) = Trust partially Neutral (%)

B Somewhat trust (%) M Trust completely (%)

Alternative media 81 67
Traditional media 497 60

Medical workers 732

Government [765 63

227
1366
Scientific researchers .. _
8 [3
335
Pharmaceutical industry -- -

Figure 2. Respondents’ trust to information providers.

Table 3 demonstrates the extent to which women trust the sources to tell the truth about
the vaccine. The most trusted sources to tell the truth about the vaccine, associated with a
positive attitude towards vaccination, were healthcare professionals (60%) and scientific
researchers (61%). The high level of distrust of the pharmaceutical industry was associated
with a positive attitude towards HPV vaccination (58%). The government was also not
viewed as a trustworthy source and was associated with a positive attitude towards HPV
vaccination (61%). Both alternative (WhatsApp Messenger, Instagram, Telegram, YouTube,
etc.) and traditional media (TV, newspapers) had lower trust levels among the participants
with both negative and positive attitudes towards HPV vaccination. All the sources were
statistically significantly associated with attitude towards HPV vaccination.

Table 3. Association between attitude towards HPV vaccination and the trust to the sources, N = 218.

Attitude towards HPV Vaccination N (%)

Variables Low Middle High p Value
45 (21%) 63 (29%) 110 (50%)

Pharmaceutical industry p=0.002*

Distrust 24 (26%) 15 (16%) 53 (58%)

Neutral 12 (13%) 39 (43%) 40 (44%)

Trust 9 (26%) 9 (26%) 17 (48%)
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Table 3. Cont.

Attitude towards HPV Vaccination N (%)

Variables Low Middle High p Value
45 (21%) 63 (29%) 110 (50%)

Government p <0.001*

Distrust 25 (26%) 12 (13%) 58 (61%)

Neutral 12 (12%) 46 (48%) 58 (40%)

Trust 8 (30%) 5 (18%) 14 (52%)

Healthcare professional p =0.004 **

Distrust 8 (36%) 3 (14%) 11 (50%)

Neutral 17 (19%) 38 (41%) 37 (40%)

Trust 20 (19%) 22 (21%) 62 (60%)

Scientific researchers p<0.001*

Distrust 4 (15%) 5 (19%) 17 (66%)

Neutral 17 (24%) 35 (50%) 18 (26%)

Trust 24 (20%) 23 (19%) 75 (61%)

Traditional media p <0.001*

Distrust 19 (24%) 10 (12%) 52 (64%)

Neutral 17 (15%) 48 (42%) 48 (43%)

Trust 9 (37%) 5 (21%) 10 (42%)

Alternative media p <0.001 **

Distrust 24 (22%) 17 (15%) 71 (63%)

Neutral 15 (16%) 44 (48%) 33 (36%)

Trust 6 (43%) 2 (14%) 6 (42%)

* p value < 0.05, Chi-square test. ** p value < 0.05, Fisher’s exact test.

3.4. Attitude towards HPV Vaccination
3.4.1. Bivariable Analysis

Bivariable analysis between attitude towards HPV vaccination and patient charac-
teristics and contextual factors is shown in Table 4. A positive attitude towards HPV
vaccination was reported by 52% of the respondents, with the highest proportion in the
youngest age group and the lowest in the oldest age group. There was no statistical differ-
ence in ethnicities regarding attitude towards HPV vaccination. The highest proportion
of positive attitudes (58%) was observed among women with a university degree and the
lowest (14%) among women with only high school or unfinished high school education.
Negative attitude was the lowest among women with middle income (7%) and highest
among women with low income (27%), while women with an upper level of income had
the highest proportion of positive attitudes (62%). The majority of women without children
(72%) had a positive attitude towards the vaccine, while only 16% of women with 4 and
more children had the same attitude.

The Chi-square test showed that all contextual factors were statistically significantly
associated with the level of attitude towards HPV vaccination. Among women who had no
prejudice that HPV vaccination encourages teenage girls to have sex, 65% had a positive
attitude. Among those who disagreed with compulsory vaccination, a majority (54%) had
a positive attitude to the HPV vaccine, and among those who agreed with compulsory
vaccination, a majority (58%) had a positive attitude to the HPV vaccine. Similarly, a
majority of women who agreed (52%) or disagreed (71%) with freedom of vaccine choice
for their children were women with a positive attitude towards the HPV vaccine. The
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majority of women (73%) who disagree with the statement that alternative medicine
strengthens the body’s defenses had a positive attitude towards the HPV vaccine.

Table 4. Attitude towards HPV vaccination among women including social and demographic

characteristics and contextual factors, (N = 233).

Attitude Prevalence
N (%) Attitude

Attitude

Variables Negative 43 Neutral Positivel p Value COR (95%) AOR (95%) ***
(18%) 70 (30%) 20 (52%)
Age
19-27 7 (14%) 11(23%) 31(63%) p=0.377 1 1
28-33 16 (24%) 18 (26%) 34 (50%) 0.55 (0.27-1.15) 0.80 (0.36-1.76)
34-43 8 (14%) 20 (35%) 29 (51%) 0.67 (0.32-1.42) 1.23 (0.52-2.93)
44+ 12 (20%) 21 (36%) 26 (44%) 0.50 (0.24-1.05) 0.88 (0.37-2.08)
Ethnicity
Kazakh 33 (18%) 60 (32%) 94 (50%) p=0.381
Other 10 (22%) 10 (22%) 26 (56%)
Education
U“ﬁ“issi;% fli“iShed 5 (24%) 13 (62%) 3 (14%) p=0.001* 1 1
College 17 (24%) 19 (26%) 36 (50%) 2.29 (0.98-5.34) 1.81 (0.73-4.48)
University 21 (15%) 38 (27%) 81 (58%) 3.40 (1.53-7.56) 2.38 (1.01-5.65)
City
Nur-Sultan 4 (7%) 17 (30%) 35 (63%) p =0.003 ** 1
Almaty 15 (24%) 13 (21%) 35 (56) 0.60 (0.29-1.23)
Aktobe 8 (12%) 27 (41%) 31 (47%) 0.57 (0.29-1.14)
Oskemen 16 (33%) 13 (27%) 19 (40%)
Family income
Low 26 (27%) 30 (32%) 39 (41%) p =0.004 ** 1
Middle 5 (7%) 25 (37%) 37 (55%) 2.13 (1.18-3.85)
Upper 12 (17%) 15(21%) 44 (62%) 2.29 (1.25-4.21)
Marital status
Single 11 (22%) 12 (25%) 26 (53%) p=0.548
Not single 32 (17%) 58 (32%) 94 (51%)
Children
No children 7 (12%) 9 (16%) 42 (72%) p <0.001 ** 1 1
1-3 children 31 (21%) 45 (30%) 74 (49%) 0.38 (0.20-0.73) 0.45 (0.21-0.94)
4 or more children 5 (20%) 16 (64%) 4 (16%) 0.18 (0.07-0.43) 0.26 (0.10-0.73)
Effect of COVID-19 vaccination on HPV vaccine perception
Disagree 10 (12%) 16 (19%) 57 (69%) p =0.001 ** 1
Neutral 21 (19%) 43 (38%) 48 (43%) 0.39 (0.22-0.69)
Agree 12 (32%) 11 (29%) 15 (39%) 0.27 (0.13-0.58)
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Table 4. Cont.
Attitude Prevalence
. N (%) Attitude Attitude
Variables Negative 43 Neutral Positivel p Value COR (95%) AOR (95%) ***
(18%) 70 (30%) 20 (52%)
The 2013 HPV vaccination program in Kazakhstan
Disagree 9 (10%) 16 (18%) 63 (72%) p <0.001 ** 1 1
Neutral 21 (19%) 45 (40%) 46 (41%) 0.31 (0.18-0.56) 0.34 (0.19-0.62)
Agree 13 (40%) 9 (27%) 11(33%) 0.16 (0.07-0.37) 0.21 (0.09-0.50)
Relation of HPV vaccination to sexual promiscuity
Disagree 21 (16%) 25 (19%) 84 (65%) p <0.001 ** 1
Neutral 14 (18%) 37 (46%) 29 (36%) 0.42 (0.25-0.71)
Agree 8 (35%) 8 (35%) 7 (30%) 0.25 (0.22-0.59)
Compulsory vaccine mandated by the government
Disagree 18 (18%) 27 (28%) 53 (54%) p =0.037 ** 1
Neutral 9 (15%) 27 (46%) 23 (39%) 0.70 (0.39-1.27)
Agree 16 (21%) 16 (21%) 44 (58%) 1.08 (0.60-1.94)
Freedom of vaccine choice for their children
Disagree 4 (9%) 9 (20%) 32 (71%) p <0.001 ** 1
Neutral 4 (8%) 29 (62%) 14 (30%) 0.29 (0.13-0.66)
Agree 35 (25%) 32 (23%) 74 (52%) 0.39 (0.19-0.80)
Alternative medicine strengthening the body’s defenses
Disagree 4 (9%) 8 (18%) 33 (73%) p =0.015** 1 1
Neutral 50 (19%) 38 (37%) 45 (44%) 0.31 (0.14-0.65) 0.48 (0.21-1.10)
Agree 19 (22%) 24 (28%) 42 (50%) 0.34 (0.16-0.74) 0.41 (0.18-0.94)

* p value < 0.05, Fisher’s exact test. ** p value < 0.05, Chi-square test. *** OR adjusted for age, education,
number of children, the 2013 HPV vaccination program in Kazakhstan, alternative medicine strengthening the
body’s defenses.

3.4.2. Ordinal Logistic Regression

Women aged between 34 and 43 were 1.23 times more likely to have a positive (in
relation to neutral or negative) attitude towards HPV vaccination in comparison to women
aged between 19 and 27 years, adjusting for other variables (Table 4). Having a college
or university degree increased the odds of a positive attitude by 1.81-fold and 2.38-fold,
respectively, compared to incomplete/complete high school education, holding other
variables constant. Women with 1-3 children or 4+ children were 0.45 and 0.26 times the
odds of a positive attitude towards HPV vaccination in comparison with women with no
children, adjusting for other factors.

Women who were neutral about their confidence in the healthcare system were
0.34 times the odds of a positive attitude towards HPV vaccination. Agreeing that al-
ternative medicines strengthen the body’s defenses or being neutral about the statement
decreased the odds of a positive attitude by 0.41-fold and by 0.48-fold compared with
women who disagreed with the statement, adjusting for other variables (Table 4).

4. Discussion

To date, there are no published studies investigating attitudes toward the HPV vaccine
among Kazakhstani women. Thus, this is the first study that aimed to examine attitudes
toward HPV vaccination and explore factors associated with a positive attitude toward HPV
vaccination in Kazakhstani women. Since HR-HPV prevalence is high among women in
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Kazakhstan [13-15,21], and cervical cancer incidence has increased in the past decade [16],
becoming the fourth leading cause of death from cancer among women [35], it is important
to implement primary prevention of HPV infection and its related diseases in the country.
However, the successful relaunching of the HPV vaccination program largely depends
on HPV vaccine attitudes; therefore, studies investigating society’s attitudes towards the
vaccine are an essential part of facilitating the process.

Some historical contextual factors were taken into consideration in this study, such as
previous HPV vaccination program complications/failure in Kazakhstan. The situation
in Japan closely resembles the failure of the HPV vaccination program in Kazakhstan.
Reports of side effects in mass media and prompt cancellation of the program had a
long-lasting effect in Japan, causing the vaccine coverage to fall to less than 1% [36]. In
Kazakhstan, the pushback intensified after media coverage of two 11-12-year-old girls
having trouble breathing, hallucinations, and being hospitalized in the ICU immediately
after administration of the HPV vaccine. As was later clarified, such a reaction resulted
from inappropriate actions of medical personnel, who panicked at an allergic rash to the
vaccine and administered a mixture of sedatives and painkiller medications. Nevertheless,
the damage was done. The media quoted government officials and medical workers saying
73 percent of participants in [HPV] vaccine trials acquired new diseases—similar facts have
been recorded around the world” and “Who knows what will happen to the reproductive
function of [HPV] vaccinated girls in ten years?” [37].

Among our respondents, those who were affected by the failed 2013 HPV vaccination
program had a 79% lower likelihood of having a positive attitude towards the vaccine,
adjusting for other variables. Overall, 16% of women indicated that the failure of the 2013
HPYV vaccination program in Kazakhstan had affected their confidence in the healthcare
system, and the majority of them (40%) had a negative attitude towards the HPV vaccine.
Thus, an unsuccessful attempt to implement the HPV vaccination program in Kazakhstan
in 2013 had a significant impact. This finding is similar to the study reporting data from
Romania and France, where the initial HPV vaccination program coverage reported a poor
response and required specific action plans to improve the situation [38,39].

Rapid introduction of the COVID-19 vaccine is another factor considered in this
study, as it has been reported previously that the level of COVID-19 hesitancy is high in
Kazakhstan [40,41], and the media coverage of the vaccine is politicized worldwide [42,43],
which might carry over to other domains in healthcare, such as the HPV vaccine [44].

The ongoing debates around the COVID-19 vaccine, however, did not have the same
effect. Among women who disagreed with having less confidence in HPV vaccination
recommendations since the controversy over the COVID-19 vaccination, 69% still had a
positive level of attitude towards HPV vaccination. Overall, 14% of women indicated that
COVID-19 controversies have affected their trust in HPV vaccination, and their distribution
among the attitude groups was even. This finding falls in line with previous studies that
show a lack of hesitancy overlap between HPV and COVID-19 vaccines [45].

Unfortunately, this study revealed a low trust of the respondents in the government
(including the Ministry of Healthcare) as the main policymaker in Kazakhstan and in
pharmaceutical companies. The majority of the respondents (44%) did not trust the gov-
ernment; only 13% did, the rest remaining neutral. This evidence shows that the Ministry
of Healthcare and other governmental agencies in Kazakhstan should reinforce the infor-
mation campaign in trustworthy ways. Similarly, participants had low levels of trust in
alternative media and mostly low or neutral levels of trust in traditional media. At the
same time, the fact that in our study, researchers and healthcare professionals are the most
trusted source of information about the vaccine gives hope and identifies directions that
the Ministry of Healthcare can employ to increase HPV vaccine awareness and improve
attitudes. Engaging and strengthening the relevant healthcare workforce in preparation for
HPV vaccine introduction could be achieved through training/seminars, information about
the evidence and necessity of HPV vaccination and cervical cancer, and communication
training to address parents’ concerns and make recommendations. Our findings of trust are
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comparable with studies in European countries (Sweden, Hungary, France, and the UK),
where mistrust of health authorities was reported by 47% to 55% of the respondents [46].
On the other hand, the results of one Italian study showed high trust in doctors (85.3%)
and teachers (90.4%) [47]. Similar to our finding, the study by Karafillakis et al. (2019)
also revealed mistrust of pharmaceutical companies due to their underlying profit-making
motives reported in many other European countries (Bulgaria, Romania, Sweden, Ireland,
the Netherlands, Spain, and the UK) [46]. The results are also somewhat comparable to
those in the USA, where levels of trust were generally high for healthcare providers and
low for pharmaceutical companies. The trust for governmental organizations, however,
showed mixed results in varying studies. Unlike in our study, the factor of ethnicity was
significant for trust levels in the USA [48]. This could be explained by a more homogenous
ethnical composition of Kazakhstan.

In this study, a positive attitude towards HPV vaccination was reported by 52% of
the respondents. Education, place of residence, level of income, and number of children
were the factors that were found to be significantly associated with the level of attitude
towards HPV vaccination. Women with high income levels had the highest proportion of
positive attitudes toward the HPV vaccine (62%). On the other hand, among women with
high-school-level education and those who did not finish high school, 62% were neutral
towards HPV vaccination. Thus, the level of education directly correlates with positive
attitudes toward the HPV vaccine. Similar results were obtained in an Italian study, where
49.7% of the respondents had a positive attitude toward the HPV vaccine [47], and in a
Romanian study, where 50.7% of women have a positive attitude toward the vaccine [38].
Both cited studies, and our study, confirmed that level of awareness and attitudes were
directly linked to education [38,47]. This was also confirmed in the study by Ozdemir et al.
(2020), where positive attitudes towards HPV and the HPV vaccine increased in employed
women and those who had high education and economic levels [49].

However, having such a huge proportion of neutral respondents in our study indicates
the direction of further actions. Informational interventions to increase awareness of the
HPV vaccine and the advantages of being vaccinated should be developed, as a positive
attitude toward the HPV vaccine is associated with a higher level of intention to receive the
HPYV vaccine [26,50].

Unfortunately, only 16% of mothers with four or more children had a positive attitude
towards the HPV vaccine, and the majority (64%) had a neutral attitude. This is an
important group of the population, who requires more information on the vaccine, as their
attitude towards the vaccine has a direct impact on the HPV vaccination program coverage
among the target group of 9-11 years old girls. The situation could be improved if relevant
and effective informational programs are employed to explain the advantages of the HPV
vaccine in HPV infection and cancer prevention, as has been demonstrated by a study
among parents in Japan [51].

As was confirmed by many studies, a significant reduction in the incidence of pre-
cancerous cervical lesions and cervical cancer was observed after the introduction of HPV
vaccination programs [6,52-54]. Moreover, HPV vaccination is associated with a substan-
tially reduced risk of invasive cervical cancer at the population level [52]. This knowledge,
together with the knowledge of HPV as the most common STI, could improve the HPV
infection spread [55]. However, very few studies have reported the association between
knowledge of STI and sexual behavior and HPV status [56,57]. Thus, more research on
HPV infection and HPV vaccine knowledge, behavior, and attitudes is required.

Study strengths and limitations. This was the first study to assess attitudes towards
HPV vaccination among Kazakhstani women. Another strength of this study is covering
the female population in the big cities of four Kazakhstani regions (central, southern,
eastern, and western) and investigating the factors associated with attitudes towards HPV
vaccination. However, since we approached only the population of big cities, but not
these regions’ rural areas, this study cannot fully represent the whole country’s female
population. Moreover, in this study, the proportions of participants with university-level
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and college-level education were 55% and 34%, respectively. These indicators could be
different if we include participants from rural areas. These are the major limitations that
we hope to overcome in our future studies to obtain a more precise picture in terms of
participants’ residence and education. Another limitation of this study is its cross-sectional
nature and resulting lack of causality. The study employed convenience sampling with
self-reporting methods. This limits the representativeness of our findings due to selection
and nonresponse biases. The descriptive nature of our statistical model, as well as the low
number of respondents, prompts for expansion of the study beyond the pilot investigation.
Moreover, in future studies, we should investigate parents’/mothers’ attitudes towards
HPV vaccination further, as they are the main decision makers if the vaccination of the
target group is planned.

There are many issues related to cervical cancer prevention that require solving in
Kazakhstan in the near future [18]. Although it requires attention and effort from health-
care policymakers, social media could help to improve the situation with overall societal
awareness. Evidence from recent studies has indicated that social media has good potential
to reach adolescents and young adults with information about HPV [58], and instead of
creating a negative view, it could help to promote the HPV vaccination campaign.

5. Conclusions

This study shows contrary attitudes toward HPV vaccination exist among Kazakhstani
women, with approximately half of women having positive and almost half having neg-
ative or neutral attitudes towards the vaccine. We found that women’s age, education,
number of children, confidence in the healthcare system, and belief in alternative medicine
were associated with attitudes towards HPV vaccination. These factors, as well as high
levels of trust towards medical and science workers, should be taken into consideration
when planning context-specific health educational interventions to form positive attitudes
towards HPV vaccination in Kazakhstani women. In addition, sharing accurate information
regarding the safety, effectiveness, and benefits of HPV vaccination to prevent HPV infec-
tion and related diseases could potentially improve women's attitudes. HPV educational
interventions are warranted to successfully relaunch and include HPV vaccination in the
national immunization program in Kazakhstan.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/vaccines10050824/s1, HPV vaccine questionnaire.

Author Contributions: Conceptualization, G.A.; data curation, A.B. and T.I; formal analysis, T.I.
and A.L; funding acquisition, G.A.; methodology, G.A.; project administration, G.A.; software, A.L;
supervision, G.A.; validation, A.IL; visualization, A.B. and A L; writing—original draft, A.B. and T.L;
writing—review and editing, G.A. All authors have read and agreed to the published version of
the manuscript.

Funding: This study was supported by the Faculty Development Research Grant Program 2019-2021
(Funder Project Reference: 110119FD4528, title: A molecular epidemiological study to determine the
prevalence of oncogenic HPV strains for cervical cancer prevention in Kazakhstan). G.A. is the PI of
the project.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and was approved by the Institutional Research Ethics Committee of
Nazarbayev University (NU IREC) on 23 April, 2019 (IREC number: 146/4042019).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The study questionnaires are available per resonable request form the
study PI via email gulzhanat.aimagambetova@nu.edu.kz.

Acknowledgments: The authors thank the Nazarbayev University School of Medicine for the contin-
uous support that enabled the completion of this study. The authors would like to express gratitude
to Brett Craig, WHO, Regional Office for Europe, for comments that greatly improved the manuscript.


https://www.mdpi.com/article/10.3390/vaccines10050824/s1
https://www.mdpi.com/article/10.3390/vaccines10050824/s1

Vaccines 2022, 10, 824 14 of 16

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References

1.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

zur Hausen, H. Papillomaviruses and cancer: From basic studies to clinical application. Nat. Rev. Cancer 2002, 2, 342-350.
[CrossRef] [PubMed]

Aimagambetova, G.; Azizan, A. Epidemiology of HPV Infection and HPV-Related Cancers in Kazakhstan: A Review. Asian Pac. ].
Cancer Prev. APJCP 2018, 19, 1175-1180. [CrossRef] [PubMed]

Chan, C.K,; Aimagambetova, G.; Ukybassova, T.; Kongrtay, K.; Azizan, A. Human Papillomavirus Infection and Cervical Cancer:
Epidemiology, Screening, and Vaccination-Review of Current Perspectives. J. Oncol. 2019, 2019, 3257939. [CrossRef] [PubMed]
Arbyn, M.; Weiderpass, E.; Bruni, L.; de Sanjosé, S.; Saraiya, M.; Ferlay, J.; Bray, F. Estimates of incidence and mortality of cervical
cancer in 2018: A worldwide analysis. Lancet Glob. Health 2020, 8, e191-e203. [CrossRef]

Patel, C.; Brotherton, J.M.; Pillsbury, A.; Jayasinghe, S.; Donovan, B.; Macartney, K.; Marshall, H. The impact of 10 years of human
papillomavirus (HPV) vaccination in Australia: What additional disease burden will a nonavalent vaccine prevent? Euro Surveill.
Bull. Eur. Sur Mal. Transm. Eur. Commun. Dis. Bull. 2018, 23, 1700737. [CrossRef] [PubMed]

Falcaro, M.; Castarion, A.; Ndlela, B.; Checchi, M.; Soldan, K.; Lopez-Bernal, J.; Elliss-Brookes, L.; Sasieni, P. The effects of the
national HPV vaccination programme in England, UK, on cervical cancer and grade 3 cervical intraepithelial neoplasia incidence:
A register-based observational study. Lancet 2021, 398, 2084-2092. [CrossRef]

Jacot-Guillarmod, M.; Pasquier, J.; Greub, G.; Bongiovanni, M.; Achtari, C.; Sahli, R. Impact of HPV vaccination with Gardasil® in
Switzerland. BMC Infect. Dis. 2017, 17, 790. [CrossRef]

Sand, L.; Jalouli, ]. Viruses and oral cancer. Is there a link? Microbes Infect. 2014, 16, 371-378. [CrossRef]

Syrjanen, S. Oral manifestations of human papillomavirus infections. Eur. J. Oral Sci. 2018, 126 (Suppl. 1), 49-66. [CrossRef]
Strycharz-Dudziak, M.; Fottyn, S.; Dworzafiski, J.; Kielczykowska, M.; Malm, M.; Drop, B.; Polz-Dacewicz, M. Glutathione
Peroxidase (GPx) and Superoxide Dismutase (SOD) in Oropharyngeal Cancer Associated with EBV and HPV Coinfection. Viruses
2020, 12, 1008. [CrossRef]

Vinodhini, K.; Shanmughapriya, S.; Das, B.C.; Natarajaseenivasan, K. Prevalence and risk factors of HPV infection among women
from various provinces of the world. Arch. Gynecol. Obstet. 2012, 285, 771-777. [CrossRef] [PubMed]

Obeid, D.A.; Almatrrouk, S.A.; Alfageeh, M.B.; Al-Ahdal, M.N.A.; Alhamlan, F.S. Human papillomavirus epidemiology in
populations with normal or abnormal cervical cytology or cervical cancer in the Middle East and North Africa: A systematic
review and meta-analysis. |. Infect. Public Health 2020, 13, 1304-1313. [CrossRef] [PubMed]

Niyazmetova, L.; Aimagambetova, G.; Stambekova, N.; Abugalieva, Z.; Seksembayeva, K.; Ali, S.; Azizan, A. Application of
molecular genotyping to determine prevalence of HPV strains in Pap smears of Kazakhstan women. Int. |. Infect. Dis. IJID OFff.
Publ. Int. Soc. Infect. Dis. 2017, 54, 85-88. [CrossRef] [PubMed]

Babi, A; Issa, T.; Issanov, A.; Akilzhanova, A.; Nurgaliyeva, K.; Abugalieva, Z.; Ukybassova, T.; Daribay, Z.; Khan, S.A;
Chan, C.K.; et al. Prevalence of high-risk human papillomavirus infection among Kazakhstani women attending gynecological
outpatient clinics. Int. J. Infect. Dis. IJID Off. Publ. Int. Soc. Infect. Dis. 2021, 109, 8-16. [CrossRef]

Aimagambetova, G.; Babi, A.; Issanov, A.; Akhanova, S.; Udalova, N.; Koktova, S.; Balykov, A.; Sattarkyzy, Z.; Abakasheva, Z.;
Azizan, A.; et al. The Distribution and Prevalence of High-Risk HPV Genotypes Other than HPV-16 and HPV-18 among Women
Attending Gynecologists” Offices in Kazakhstan. Biology 2021, 10, 794. [CrossRef]

Igissinov, N.; Igissinova, G.; Telmanova, Z.; Bilyalova, Z.; Kulmirzayeva, D.; Kozhakhmetova, Z.; Urazova, S.; Turebayev, D.;
Nurtazinova, G.; Omarbekov, A.; et al. New Trends of Cervical Cancer Incidence in Kazakhstan. Asian Pac. J. Cancer Prev. APJCP
2021, 22, 1295-1304. [CrossRef]

Aimagambetova, G.; Chan, C.K.; Ukybassova, T.; Imankulova, B.; Balykov, A.; Kongrtay, K.; Azizan, A. Cervical cancer screening
and prevention in Kazakhstan and Central Asia. J. Med. Screen. 2021, 28, 48-50. [CrossRef]

Balmagambetova, S.; Tinelli, A.; Mynbaev, O.A.; Koyshybaev, A.; Urazayev, O.; Kereyeva, N.; Ismagulova, E. Human Papillo-
mavirus Selected Properties and Related Cervical Cancer Prevention Issues. Curr. Pharm. Des. 2020, 26, 2073-2086. [CrossRef]
Kaidarova, D. The Experience of Cervical Cancer Screening Program in Kazakhstan. In Proceedings of the Eurasian Cancer
Screening Conference, Minsk, Belarus; 2018. Available online: https://onco.kz/wp-content/uploads/2018/05/Cervical_Minsk.
ENG_.pdf (accessed on 25 March 2022).

Kaidarova, D.; Zhylkaidarova, A.; Dushimova, Z.; Bolatbekova, R. Screening for Cervical Cancer in Kazakhstan. J. Glob. Oncol.
2018, 4, 50s. [CrossRef]

Issa, T.; Babi, A.; Issanov, A.; Akilzhanova, A.; Nurgaliyeva, K.; Abugalieva, Z.; Azizan, A.; Khan, S.A.; Chan, CK,;
Alibekova, R.; et al. Knowledge and awareness of human papillomavirus infection and human papillomavirus vaccine among
Kazakhstani women attending gynecological clinics. PLoS ONE 2021, 16, €0261203. [CrossRef]

Bray, F,; Lortet-Tieulent, J.; Znaor, A.; Brotons, M.; Poljak, M.; Arbyn, M. Patterns and Trends in Human Papillomavirus-Related
Diseases in Central and Eastern Europe and Central Asia. Vaccine 2013, 31, H32-H45. [CrossRef] [PubMed]

Nasritdinova, N.Y.; Reznik, V.L.; Kuatbaieva, A.M.; Kairbaiev, M.R. The awareness and attitude of population of Kazakhstan to
inoculation against human papilloma virus. Probl Sotsialnoi Gig. Zdr. Istor. Med. 2016, 24, 304-307.


http://doi.org/10.1038/nrc798
http://www.ncbi.nlm.nih.gov/pubmed/12044010
http://doi.org/10.22034/APJCP.2018.19.5.1175
http://www.ncbi.nlm.nih.gov/pubmed/29801397
http://doi.org/10.1155/2019/3257939
http://www.ncbi.nlm.nih.gov/pubmed/31687023
http://doi.org/10.1016/S2214-109X(19)30482-6
http://doi.org/10.2807/1560-7917.ES.2018.23.41.1700737
http://www.ncbi.nlm.nih.gov/pubmed/30326995
http://doi.org/10.1016/S0140-6736(21)02178-4
http://doi.org/10.1186/s12879-017-2867-x
http://doi.org/10.1016/j.micinf.2014.02.009
http://doi.org/10.1111/eos.12538
http://doi.org/10.3390/v12091008
http://doi.org/10.1007/s00404-011-2155-8
http://www.ncbi.nlm.nih.gov/pubmed/22159694
http://doi.org/10.1016/j.jiph.2020.06.012
http://www.ncbi.nlm.nih.gov/pubmed/32564935
http://doi.org/10.1016/j.ijid.2016.11.410
http://www.ncbi.nlm.nih.gov/pubmed/27894986
http://doi.org/10.1016/j.ijid.2021.06.006
http://doi.org/10.3390/biology10080794
http://doi.org/10.31557/APJCP.2021.22.4.1295
http://doi.org/10.1177/0969141320902482
http://doi.org/10.2174/1381612826666200422094205
https://onco.kz/wp-content/uploads/2018/05/Cervical_Minsk.ENG_.pdf
https://onco.kz/wp-content/uploads/2018/05/Cervical_Minsk.ENG_.pdf
http://doi.org/10.1200/jgo.18.65600
http://doi.org/10.1371/journal.pone.0261203
http://doi.org/10.1016/j.vaccine.2013.02.071
http://www.ncbi.nlm.nih.gov/pubmed/24332296

Vaccines 2022, 10, 824 15 of 16

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Villanueva, S.; Mosteiro-Miguéns, D.G.; Dominguez-Martis, E.M.; Lopez-Ares, D.; Novio, S. Knowledge, Attitudes, and Intentions
towards Human Papillomavirus Vaccination among Nursing Students in Spain. Int. |. Environ. Res. Public Health 2019, 16, 4507.
[CrossRef] [PubMed]

Browne, M.; Thomson, P.; Rockloff, M.].; Pennycook, G. Going against the Herd: Psychological and Cultural Factors Underlying
the “Vaccination Confidence Gap’. PLoS ONE 2015, 10, e0132562. [CrossRef] [PubMed]

Sallam, M.; Al-Mahzoum, K; Eid, H.; Assaf, A.M.; Abdaljaleel, M.; Al-Abbadi, M.; Mahafzah, A. Attitude towards HPV
Vaccination and the Intention to Get Vaccinated among Female University Students in Health Schools in Jordan. Vaccines 2021, 9,
1432. [CrossRef]

Bal-Yilmaz, H.; Koniak-Griffin, D. Knowledge, Behaviors, and Attitudes about Human Papilloma Virus among Nursing Students
in Izmir, Turkey. ]. Cancer Educ. Off. |. Am. Assoc. Cancer Educ. 2018, 33, 814-820. [CrossRef]

Khatiwada, M.; Kartasasmita, C.; Mediani, H.S.; Delprat, C.; Van Hal, G.; Dochez, C. Knowledge, Attitude and Acceptability of
the Human Papilloma Virus Vaccine and Vaccination among University Students in Indonesia. Front. Public Health 2021, 9, 607.
[CrossRef]

World Health Organization. A Cervical Cancer-Free Future: First-Ever Global Commitment to Eliminate a Cancer [Internet]. 2020.
Available online: https:/ /www.who.int/news/item/17-11-2020-a-cervical-cancer-free-future-first-ever-global-commitment-
to-eliminate-a-cancer (accessed on 7 February 2022).

Canfell, K. Towards the global elimination of cervical cancer. Papillomavirus Res. 2019, 8, 100170. [CrossRef]

Dib, E; Mayaud, P,; Launay, O.; Chauvin, P.; FSQD-HPVH Study Group. Design and content validation of a survey questionnaire
assessing the determinants of human papillomavirus (HPV) vaccine hesitancy in France: A reactive Delphi study. Vaccine 2020,
38, 6127-6140. [CrossRef]

Agency for Strategic Planning and Reforms of the Republic of Kazakhstan. Bureau of National Statistics. Available online:
https:/ /www.stat.gov.kz/ (accessed on 2 May 2022).

Dubé, E.; Laberge, C.; Guay, M.; Bramadat, P; Roy, R.; Bettinger, J. Vaccine hesitancy: An overview. Hum. Vaccines Immunother.
2013, 9, 1763-1773. [CrossRef]

StataCorp LLC. Stata Statistical Software: Release 16. 2019. Available online: https://www.stata.com/support/faqs/resources/
citing-software-documentation-faqs/#:~{}:text=2019.,Station%2CTX%3AStataCorpLLC.&text=StataCorp.,-2017 (accessed on
1 March 2022).

Bruni, L.; Albero, G.; Serrano, B.; Mena, M.; Collado, ].J.; Gémez, D.; Mufioz, ].; Bosch, FX.; de Sanjosé, S. ICO/IARC Information
Centre on HPV and Cancer (HPV Information Centre). In Human Papillomavirus and Related Diseases in Kazakhstan; Summary
Report 22 October 2021; Institut Catala d’Oncologia Avda: Barcelona, Spain; Available online: www.hpvcentre.net (accessed on
9 March 2022).

Hanley, S.J.; Yoshioka, E.; Ito, Y.; Kishi, R. HPV vaccination crisis in Japan. Lancet 2015, 385, 2571. [CrossRef]

Vaccine against Papilloma Virus. Salvation or Experiment? [Article in Russian]. Available online: https://www.caravan.kz/
gazeta/vakcina-protiv-virusa-papillomy-spasenie-ili-ehksperiment-83376/ (accessed on 3 May 2022).

Grigore, M.; Teleman, S.I; Pristavu, A.; Matei, M. Awareness and Knowledge about HPV and HPV Vaccine among Romanian
Women. |. Cancer Educ. 2016, 33, 154-159. [CrossRef] [PubMed]

Lefévre, H.; Schrimpf, C.; Moro, M.R.; Lachal, ]. HPV vaccination rate in French adolescent girls: An example of vaccine distrust.
Arch. Dis. Child. 2017, 103, 740-746. [CrossRef] [PubMed]

Issanov, A.; Akhmetzhanova, Z.; Riethmacher, D.; Aljofan, M. Knowledge, attitude, and practice toward COVID-19 vaccination in
Kazakhstan: A cross-sectional study. Hum. Vaccin Immunother. 2021, 17, 3394-3400. [CrossRef]

World Helth Organization. Mid-Activity Report, 2021. WHO Country Office, Kazakhstan. Available online: https:/ /apps.who.
int/iris /bitstream/handle/10665/349205/WHO-EURO-2021-3196-42954-60020-eng.pdf?sequence=1 (accessed on 2 May 2022).
Jennings, W.; Stoker, G.; Bunting, H.; Valgardsson, V.; Gaskell, J.; Devine, D.; McKay, L.; Mills, M. Lack of Trust, Conspiracy
Beliefs, and Social Media Use Predict COVID-19 Vaccine Hesitancy. Vaccines 2021, 9, 593. [CrossRef]

Yakunin, K.; Mukhamediev, R.I.; Zaitseva, E.; Levashenko, V.; Yelis, M.; Symagulov, A.; Kuchin, Y.; Muhamedijeva, E.; Aubakirov,
M.; Gopejenko, V. Mass Media as a Mirror of the COVID-19 Pandemic. Computation 2021, 9, 140. [CrossRef]

Fowler, E.F,; Nagler, R.H.; Banka, D.; Gollust, S.E. Effects of politicized media coverage: Experimental evidence from the HPV
vaccine and COVID-19. Prog. Mol. Biol. Transl. Sci. 2022, 188, 101-134. [CrossRef]

Walker, K.K.; Head, K.J.; Owens, H.; Zimet, G.D. A qualitative study exploring the relationship between mothers’ vaccine
hesitancy and health beliefs with COVID-19 vaccination intention and prevention during the early pandemic months. Hum.
Vaccines Immunother. 2021, 17, 3355-3364. [CrossRef]

Karafillakis, E.; Simas, C.; Jarrett, C.; Verger, P.; Peretti-Watel, P; Dib, F.; De Angelis, S.; Takacs, J.; Ali, K.A.; Celentano, L.P; et al.
HPV vaccination in a context of public mistrust and uncertainty: A systematic literature review of determinants of HPV vaccine
hesitancy in Europe. Hum. Vaccin Immunother. 2019, 15, 1615-1627. [CrossRef]

Trucchi, C.; Amicizia, D.; Tafuri, S.; Sticchi, L.; Durando, P; Costantino, C.; Varlese, E; Silverio, B.D.; Bagnasco, A.M,;
Ansaldi, F,; et al. Assessment of Knowledge, Attitudes, and Propensity towards HPV Vaccine of Young Adult Students in
Italy. Vaccines 2020, 8, 74. [CrossRef]

Harrington, N.; Chen, Y.; O'Reilly, A.M.; Fang, C.Y. The role of trust in HPV vaccine uptake among racial and ethnic minorities in
the United States: A narrative review. AIMS Public Health 2021, 8, 352-368. [CrossRef] [PubMed]


http://doi.org/10.3390/ijerph16224507
http://www.ncbi.nlm.nih.gov/pubmed/31731616
http://doi.org/10.1371/journal.pone.0132562
http://www.ncbi.nlm.nih.gov/pubmed/26325522
http://doi.org/10.3390/vaccines9121432
http://doi.org/10.1007/s13187-017-1163-1
http://doi.org/10.3389/fpubh.2021.616456
https://www.who.int/news/item/17-11-2020-a-cervical-cancer-free-future-first-ever-global-commitment-to-eliminate-a-cancer
https://www.who.int/news/item/17-11-2020-a-cervical-cancer-free-future-first-ever-global-commitment-to-eliminate-a-cancer
http://doi.org/10.1016/j.pvr.2019.100170
http://doi.org/10.1016/j.vaccine.2020.07.027
https://www.stat.gov.kz/
http://doi.org/10.4161/hv.24657
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs/#:~{}:text=2019.,Station%2CTX%3AStataCorpLLC.&text=StataCorp.,-2017
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs/#:~{}:text=2019.,Station%2CTX%3AStataCorpLLC.&text=StataCorp.,-2017
www.hpvcentre.net
http://doi.org/10.1016/S0140-6736(15)61152-7
https://www.caravan.kz/gazeta/vakcina-protiv-virusa-papillomy-spasenie-ili-ehksperiment-83376/
https://www.caravan.kz/gazeta/vakcina-protiv-virusa-papillomy-spasenie-ili-ehksperiment-83376/
http://doi.org/10.1007/s13187-016-1130-2
http://www.ncbi.nlm.nih.gov/pubmed/27830570
http://doi.org/10.1136/archdischild-2017-313887
http://www.ncbi.nlm.nih.gov/pubmed/29222179
http://doi.org/10.1080/21645515.2021.1925054
https://apps.who.int/iris/bitstream/handle/10665/349205/WHO-EURO-2021-3196-42954-60020-eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/349205/WHO-EURO-2021-3196-42954-60020-eng.pdf?sequence=1
http://doi.org/10.3390/vaccines9060593
http://doi.org/10.3390/computation9120140
http://doi.org/10.1016/bs.pmbts.2021.11.008
http://doi.org/10.1080/21645515.2021.1942713
http://doi.org/10.1080/21645515.2018.1564436
http://doi.org/10.3390/vaccines8010074
http://doi.org/10.3934/publichealth.2021027
http://www.ncbi.nlm.nih.gov/pubmed/34017897

Vaccines 2022, 10, 824 16 of 16

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Ozdemir, S.; Akkaya, R.; Karasahin, K.E. Analysis of community-based studies related with knowledge, awareness, attitude,
and behaviors towards HPV and HPV vaccine published in Turkey: A systematic review. J. Turk. Ger. Gynecol. Assoc. 2020, 21,
111-123. [CrossRef] [PubMed]

Kim, HW.; Lee, EJ.; Lee, Y.J.; Kim, S.Y,; Jin, Y.J.; Kim, Y.; Lee, ].L. Knowledge, attitudes, and perceptions associated with HPV
vaccination among female Korean and Chinese university students. BMC Women’s Health 2022, 22, 51. [CrossRef]

Mizumachi, K.; Aoki, H.; Kitano, T.; Onishi, T.; Takeyama, M.; Shima, M. How to recover lost vaccine acceptance? A multi-center
survey on HPV vaccine acceptance in Japan. J. Infect. Chemother. Off. ]. Jpn. Soc. Chemother. 2021, 27, 445-449. [CrossRef] [PubMed]
Lei, J.; Ploner, A.; Elfstrom, K.M.; Wang, J.; Roth, A.; Fang, E; Sundstrom, K.; Dillner, J.; Sparén, P. HPV Vaccination and the Risk
of Invasive Cervical Cancer. N. Engl. |. Med. 2020, 383, 1340-1348. [CrossRef] [PubMed]

Jentschke, M.; Kampers, J.; Becker, J.; Sibbertsen, P.; Hillemanns, P. Prophylactic HPV vaccination after conization: A systematic
review and meta-analysis. Vaccine 2020, 38, 6402-6409. [CrossRef]

Valasoulis, G.; Pouliakis, A.; Michail, G.; Kottaridi, C.; Spathis, A.; Kyrgiou, M.; Paraskevaidis, E.; Daponte, A. Alterations of
HPV-Related Biomarkers after Prophylactic HPV Vaccination. A Prospective Pilot Observational Study in Greek Women. Cancers
2020, 12, 1164. [CrossRef]

Tsakiroglou, M.; Bakalis, M.; Valasoulis, G.; Paschopoulos, M.; Koliopoulos, G.; Paraskevaidis, E. Women’s knowledge and
utilization of gynecological cancer prevention services in the Northwest of Greece. Eur. J. Gynaecol. Oncol. 2011, 32, 178-181.
Lutringer-Magnin, D.; Kalecinski, J.; Cropet, C.; Barone, G.; Ronin, V.; Régnier, V.; Leocmach, Y.; Jacquard, A.-C.; Vanhems, P;
Chauvin, F; et al. Prevention of sexually transmitted infections among girls and young women in relation to their HPV vaccination
status. Eur. J. Public Health 2013, 23, 1046-1053. [CrossRef]

Valasoulis, G.; Pouliakis, A.; Michail, G.; Daponte, A.-I.; Galazios, G.; Panayiotides, I.; Daponte, A. The Influence of Sexual
Behavior and Demographic Characteristics in the Expression of HPV-Related Biomarkers in a Colposcopy Population of
Reproductive Age Greek Women. Biology 2021, 10, 713. [CrossRef]

Ortiz, R.R.; Smith, A.; Coyne-Beasley, T. A systematic literature review to examine the potential for social media to impact HPV
vaccine uptake and awareness, knowledge, and attitudes about HPV and HPV vaccination. Hum. Vaccines Immunother. 2019, 15,
1465-1475. [CrossRef] [PubMed]


http://doi.org/10.4274/jtgga.galenos.2019.2019.0071
http://www.ncbi.nlm.nih.gov/pubmed/31397145
http://doi.org/10.1186/s12905-022-01624-1
http://doi.org/10.1016/j.jiac.2020.10.012
http://www.ncbi.nlm.nih.gov/pubmed/33127289
http://doi.org/10.1056/NEJMoa1917338
http://www.ncbi.nlm.nih.gov/pubmed/32997908
http://doi.org/10.1016/j.vaccine.2020.07.055
http://doi.org/10.3390/cancers12051164
http://doi.org/10.1093/eurpub/ckt018
http://doi.org/10.3390/biology10080713
http://doi.org/10.1080/21645515.2019.1581543
http://www.ncbi.nlm.nih.gov/pubmed/30779682

	Introduction 
	Materials and Methods 
	Study Design and Subjects 
	Study Instrument 
	Study Variables 
	Independent Variables 
	Outcome Variable 

	Statistical Analysis 
	Ethical Considerations 

	Results 
	Participants’ Characteristics 
	Contextual Factors 
	Trust in Sources about Vaccination 
	Attitude towards HPV Vaccination 
	Bivariable Analysis 
	Ordinal Logistic Regression 


	Discussion 
	Conclusions 
	References

