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Abstract

Objectives: This study has three purposes. First, we
explore the percentage of the population that is vaccinated
and the factors that contribute to whether or not an
individual takes up COVID-19 vaccination. Second, we also
look at how pregnant and lactating women (PLW) take up
vaccination. Third, we reveal what the public think about
PLW receiving vaccines.

Methods: Questionnaire data collection was carried out
online using the quota method among Hungarians aged
18-65 with Internet access. The survey was carried out
between 29th November and 11th December 2021. A total of
1,000 participants completed the questionnaire.

Results: A total of 66.4% of the respondents aged 18-65
received vaccination. There were significant differences
across sociodemographic variables in vaccination: men
and individuals with more education, better perceived
financial status, and personal experience with COVID-19
were more likely to be vaccinated. PLW were less likely
to be vaccinated, partly due to their fear of vaccines’
side-effects. More than one third of the participants do not
agree with PLW having COVID-19 vaccination. In general,
attitudes toward vaccination of PLW differed significantly
by social group. Men and individuals with tertiary educa-
tion and better financial situation, who knew somebody
who had died of COVID-19 infection, and who had been
vaccinated were more likely to accept vaccination for both
pregnant women and lactating mothers.

Conclusions: Acceptance of receiving COVID-19 vaccina-
tion depends on social status; thus, targeted campaigns are
required. In addition, PLW are afraid of vaccines’ side
effects, so they should be provided information, just as
there is a need to increase public information on this topic.
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Introduction

In 2019, The World Health Organization (WHO) listed
vaccine hesitancy among the top 10 threats to world health
[1]. Vaccine hesitancy is defined as delay in acceptance or
refusal of vaccination despite the availability of vaccina-
tion services [2].

COVID-19 vaccination started in Hungary in December
2020, at which time vaccines were only available to those at
the highest risk. Since spring 2021, they have become widely
available, and by 29 November 2021, the vaccination rate at
least with one dose for Hungarians aged over 18 years
was 63.6% (3], which was comparable with high-income
countries, where rates of vaccination with at least one dose
ranged from 60 to 80% in mid-October 2021 [4]. Nevertheless,
according to the WHO, the COVID-19 pandemic can only be
stopped globally when the vaccination rate exceeds 70% [5];
thus, Hungary still needs to increase its rate of vaccination.

Vaccine hesitancy is not evenly distributed among
different social groups. Many studies have highlighted that
women are less willing to have COVID-19 vaccines than
men [6—10]. There are also factors such as income level, age
and educational level that are associated with vaccine
hesitancy [8, 10—13]. One of the possible explanations for
gender differences in COVID-19 vaccination is that women
have a lower mortality rate than men following COVID-19
infection [14], thereby leading women to be more likely
than men to consider vaccination to be less important [15].
A further explanation may be that women are afraid of the
possible side-effects of vaccines on themselves and the
possible negative effects on the fetus during pregnancy
and the child or when breastfeeding [16-19].

Vaccination was not initially recommended for preg-
nant and lactating women, and the WHO recommended
that pregnancy should be avoided for 2-3 months after
vaccination [20]. Now, however, a large body of evidence
suggests that COVID-19 vaccination is effective and safe
during pregnancy and breastfeeding [21, 22]. Most current
recommendations support COVID-19 vaccination at any
stage of pregnancy [20, 23]. In some countries, including
Hungary, vaccination is offered at between 12 and
36 weeks’ gestation [20, 24].
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We have not been able to identify on Google Scholar,
PubMed, and Scopus between 2020 and 2022 studies that
have focused on public opinion toward pregnant and
lactating women being vaccinated against COVID-19. Since
pregnant and lactating women may be influenced by
opinions within their social environment, such as those of
relatives, friends, and colleagues, regarding their decisions
about COVID-19 vaccination, it is therefore important to
ascertain the opinions of society as a whole. The aim of
the study is to explore both the general attitudes and
sociodemographic factors influencing the vaccination of
pregnant and lactating women in Hungary. This topic has
great importance because pregnant and postpartum
women are at high risk for coronavirus and complications
from it [25, 26].

Materials and methods
Study design and ethical approval

A representative sample was gathered through a nationwide, cross-
sectional online survey on COVID-19 vaccine attitudes from 29
November to 11 December 2021. The sample included 1,000 participants
aged 18 to 65 with internet access using a non-probabilistic quota
method. The quota was determined on the basis of the population data
of the Hungarian Statistical Office according to the dimensions of age,
gender, type of settlement, and education. The participants had to fill
out the questionnaire on a self-completion basis.

The project was granted ethical approval by the Ethics Committee
of the Medical Research Council before the start of the research
(ETT-TUKEB case number: IV/8531-1/2021/EKU).

Measures

Participants were asked about their attitudes toward and experiences
with COVID-19, such as previous COVID-19 infection and knowing
somebody who had died from COVID-19. They were also asked about
their sociodemographic background, including gender, age, educational
level, perceived financial status, intention to have children, and if they
were breastfeeding a child. There were three outcome variables. The first
was if the respondent was vaccinated (vaccination was defined as the
respondent having at least two doses of a multiple-dose or one dose of a
single-dose vaccine). For the other outcome variables, participants had
to indicate their opinion toward vaccination of pregnant women and of
lactating women on a five-point scale (1=strongly disagree, 2=disagree,
3=neither agree nor disagree, 4=agree, 5=strongly agree).

Data analysis

For the descriptive statistics, frequency and percentage were calcu-
lated. Chi-square statistics, two-sample t-test, and multivariate
logistic regression were used to investigate factors associated with
the respondents’ own vaccination and their attitudes toward the
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vaccination of pregnant and lactating women. A p-value less than 0.05
was considered significant. All the statistical analyses were performed
using the Stata 16 software program.

Results
Sample characteristics

Table 1 details the sociodemographic characteristics of the
participants. Regarding age, gender, type of settlement,
and education, the sample represented the Hungarian
population aged between 18 and 65 years. The mean ages
of male and female participants were 45.4 and 39.6 years,
respectively. The gender distribution was 53% female and
47% male. Regarding their perceived financial status,
58.6% of the participants stated that they could live
comfortably or make ends meet, while 38.5% had some
difficulty making ends meet.

Table 1: Sociodemographic characteristics of the sample.

Variable Values n Percentage
Gender Men 470 47
Women 530 53
Age group 18-29 203 20.3
30-39 243 24.3
40-49 226 22.6
50-65 328 32.8
Highest level of education  Primary 252 25.2
Secondary 441 44.1
Tertiary 307 30.7
Perceived financial status  Comfortable livingon 127 12.7
current income
Making ends meet 459 45.9
Difficulty living on 288 28.8

current income

Very difficult living 97 9.7

on current income

No answer 29 2.9
Know somebody who has  Yes 409 40.9
died of COVID-19 infection? No 591 59.1
Have you been infected No 727 72.7
with COVID-19? Yes, but | only had 110 11

mild symptoms

Yes, | had moderate 87 8.7

symptoms

Yes, | had severe 76 7.6

symptoms
Intention to have children No 675 67.5

Yes, but later 167 16.7

Yes, within 2 years 136 13.6

Pregnant 22 2.2
Breastfeeding Yes 50 5

No 950 9.5
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As for personal experience with COVID-19, 40.9% of
respondents had a relative or acquaintance who had died
of COVID-19 infection and 27.3% reported that they had
already had COVID-19 infection themselves. Of those who
had previous COVID-19 infection, 40.3% reported that they
suffered only mild symptoms during their infection,
31.9% had moderate symptoms, and 27.8% had serious
symptoms. Regarding fertility plans, 13.6% of the
respondents planned to have (further) children within
2years, 2.2% were pregnant, and 5% would breastfeed their
children during the survey period.

COVID-19 vaccine uptake

Table 2 shows that 66.4% had full protection against
COVID-19 (at least two shots of a multiple-dose vaccine or
one dose of a single-dose vaccine); 74.26% of men and
59.43% of women were vaccinated (x’=38.1, p<0.0001).

Chi-square statics revealed that vaccine hesitancy
significantly decreased by higher education (x’=23.8,
p<0.0001), perceived better financial status ()(2=l7.21,
p<0.01), knowing somebody who had died of COVID-19
infection ()(2:25.81, p<0.0001), and not planning to have
(further) children (x*=11.32, p<0.05). Meanwhile, age and
own experience of COVID-19 infection did not have
significant effects ()(2=14.88, p=0.0131; )(2=19.33, p=0.017;
X’=8.36, p=0.074).

Vaccination hesitancy among pregnant and
lactating women

Pregnant women were less likely to be vaccinated (50%)
than their non-pregnant counterparts (62.34%; x*=3.5,

Table 2: COVID-19 vaccination rate by gender.
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p=0.061) in the fertile age groups; however, this result was
not significant. The difference was even greater between
lactating mothers (39.58%) and non-lactating women
(65.6%; x*=14.88, p<0.0001) in the 18-45 years age group
(Figure 1).

Public’s beliefs about vaccination of
pregnant women and lactating mothers

In terms of vaccinating pregnant and lactating women, the
public’s beliefs were very similar. More than one third
of the respondents disagreed with the vaccination of
pregnant women (33.7%) and lactating mothers (34.1%),
while 28.6 and 25.74%, respectively, could not decide
whether pregnant women and lactating mothers should be
vaccinated. A little over a third agreed with the vaccination
of pregnant women (37.7%) and lactating mothers (37.3%).
There were no significant differences in attitudes towards
the vaccination of pregnant and lactating women against
COVID-19 (t=0.7686, p=0.615). Men were more likely to

Vaccine hesitancy among pregnat women and
lactating mothers (age 18-45) (%)

Ny 39.58
Lactating mothers 60.42

: 65.6
Non-lactating women 34.4

50

Pregnant women 50

Not pregnant women 3766 62.34

0 10 20 30 40 50 60 70

Vaccinated Not vaccinated

Figure 1: Vaccination rate among pregnant and lactating women.

All respondents Men Women

n % n % n %
Yes, all three doses 320 32 181 38.51 139 26.23
Yes, the single-dose vaccine 13 1.3 8 1.7 5 0.94
Yes, the second dose, and | am planning a third one 182 18.2 100 21.28 82 15.47
Yes, the second dose, but | am not planning a third one 149 14.9 60 12.77 89 16.79
Yes, the first dose, and | am planning another 20 2 8 1.7 12 2.26
Yes, the first dose, but | am not planning another 9 0.9 3 0.64 6 1.13
Not yet, but | plan to have them all 18 1.8 5 1.061 13 2.45
Not yet, but | plan to, but not all of them 17 1.7 6 1.283 11 2.081
No, and | do not plan to have any 226 22.6 85 18.091 141 26.6
| Do not want to answer 46 4.6 14 2.97 32 6.04
Total 1000 100 470 100 530 100

The bold values are the sums of the columns (n= number of respondents).
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agree with the vaccination of both pregnant women and
lactating mothers (y’=41.66, p<0.0001) than women
((*=38.12, p<0.0001).

Predictors of attitudes toward vaccination of
pregnant women and lactating mothers

The multiple regression models concerning the vaccination
of pregnant women and lactating mothers were significant
(pregnant women: F=34.54, p=0.000; lactating mothers:
F=33.31, p=0.000). The results showed that men (B=0.103,
p<0.0001; B=0.107, p<0.0001), people with higher educa-
tion (B=-0.104, p<0.0001; B=0.105, p<0.0001) and better
financial situation (B=0.081, p=0.046; B=—0.105, p=0.010),
those knowing somebody who had died of COVID-19 infec-
tion (B=0.098, p<0.0001; B=0.08, p=0.003), and people
who were vaccinated (B=0.519, p<0.0001; B=0.523,
p<0.0001) were more likely to accept vaccination of either
pregnant women or lactating mothers. However, age and
intention to have (further) children did not have significant
effects on opinions toward vaccination of pregnant and
lactating women (B=0.098, p<0.0001; B=0.08, p=0.003)
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(Table 3). Lactating mothers were more likely to reject
vaccination of lactating mothers (B=0.107, p<0.0001), but
breastfeeding did not have a negative effect on their opinion
toward the vaccination of pregnant women (B=1.28,
p=0.199) (Table 3).

Reasons for willingness to take vaccines

We found significant difference by gender: 19.25% of
women vs. 8.09% of men stated that they feared the
consequences of vaccination (x2=5.79, p<0.0001), and
20.75% of women vs. 15.96% of men stated that they did not
trust vaccines (x’=3.82, p=0.005).

There were no significant differences between
pregnant and non-pregnant women (x2=1.553, p=0.213) and
lactating mothers and non-lactating women (x’=0.603,
p=0.427) in the 18—45 age group in terms of the reasons why
they were not vaccinated against COVID-19. However,
more than 45% of pregnant women indicated that they had
not vaccinated themselves due to fear of the side-effects of
the vaccination, compared with 21.1% of those women who
did not intend to have children. Further, 32.7% of lactating

Table 3: Public’s beliefs toward vaccination of pregnant and lactating women against COVID-19.

Items Attitudes toward vaccination of pregnant women Attitudes toward vaccination of lactating mothers

Unstandardized Standardized t-Test p-Value Unstandardized Standardized t-Test p-Value

coefficients coefficients
Std. Beta Std. Beta
error error

Constant 0.146 2.144 14.61 0.000 0.146 2.088 14.25 0.000
Gender: Men 0.071 0.265 0.103 3.70 0.000 0.071 0.279 0.107 3.90 0.000
Age: 18-29 (ref: 40-49) 0.119 -0.162 -0.049 -1.36 0.175 0.119 -0.172 -0.052 -1.44 0.150
Age: 30-39 0.103 -0.023 -0.007 -0.23 0.819 0.102 -0.032 -0.011 -0.31 0.753
Age: 50-65 0.091 0.088 0.032 0.96 0.337 0.091 0.085 0.031 0.94 0.349
Education: Secondary (ref: low) 0.087 0.075 0.029 0.086 0.388 0.087 0.149 0.057 1.71 0.087
Education: Tertiary 0.095 0.289 0.104 3.03 0.003 0.095 0.416 0.149 4.36 0.000
Financial status: Comfortable (ref: 0.105 -0.210 -0.081 -1.99 0.046 0.105 -0.272 -0.105 -2.58 0.010
make ends meet)
Financial status: Difficult 0.114 -0.251 -0.087 -2.20 0.028 0.113 -0.255 -0.089 -2.24 0.025
Financial status: Very difficult 0.147 -0.404 -0.091 -2.75 0.006 0.146 -0.501 -0.113 -3.42 0.001
Financial status: No answer 0.379 -0.073 -0.005 -0.19 0.846 0.289 -0.017 -0.012 -0.45 0.650
Knowing someone who had died of 0.069 0.257 0.098 3.70 0.000 0.069 0.210 0.08 3.03 0.003
COVID-19
Intention to have child later (ref: no 0.107 0.088 0.026 0.083 0.407 0.107 0.048 0.013 0.45 0.650
intention)
Intention to have child within 2 years 0.107 -0.170 -0.045 -1.59 0.112 0.107 -0.107 -0.028 -1 0.317
Intention to have child: Pregnant 0.046 0.46 0.005 0.19 0.846 0.236 0.043 0.005 0.18 0.853
Breastfeeding 0.160 0.206 0.035 1.28 0.199 0.160 0.626 0.107 3.91 0.000
Vaccinated 2.144 1.486 0.519 19.06 0.000 0.078 1.105 0.523 0.000 0.000
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women indicated that they did not trust vaccines,
compared with 20.4% of those women who did not intend
to have children (Figure 2).

Discussion

This study examined hesitancy toward COVID-19 vaccina-
tion among different sociodemographic groups and
attitudes toward the vaccination of pregnant and lactating
women. We found that approximately two thirds of the
participants had been vaccinated by receiving at least two
doses of a multiple-dose COVID-19 vaccine or one dose of a
single-dose vaccine. A further 2% in our sample had
received only one shot of a multiple-dose vaccine, but they
planned to have more. We did not consider them to be
vaccinated, since the third dose had become widely
available by end of November 2021 in Hungary, and our
consideration was their behavior and not their intention.
Similar to previous studies [6-9], we found women to
be less likely to be vaccinated than men (59.43 vs. 74.26%).
One of the potential reasons for this seems to be they were
more afraid about the side-effects of vaccination and less
likely to trust in vaccines than men. Besides gender, other
factors had a significant effect on vaccine hesitancy, such
as higher education and higher income, which were
positively associated with receiving vaccination, which is
in line with the results of other studies [27-29]. Addition-
ally, we examined personal experiences of COVID-19, such
as personally knowing someone who had died of COVID-19
and the respondents’ own previous infections. Our findings
showed that personally knowing someone who had died of
COVID-19 was likely to decrease vaccine hesitancy, which
is consistent with Piltch-Loeb et al.’s [29] findings in the
USA; however, own COVID-19 infection experience did not
have a significant effect, which was different from their

Why haven't you been vaccinated? (%)

327

Lactating 26.5

9.1
Pregnant 4555

25

Intention to have child within 2 years 215

235

Intention to have child later 185

20.4
211

No intention to have children
0 10 20 30 40 50

Do not trust Fear

Figure 2: Reasons for vaccine hesitancy among different groups of
women aged 18-45.
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findings [29]. This may be due to the fact that Piltch-Loeb
et al. [29] measured own COVID-19 experience with a
dummy variable, had or not had, whereas we measured it
across four categories. It seems that different experiences
of COVID-19 infections can lead to differences in vaccine
behavior. Since the number of those infected with
COVID-19 will increase, it is important to examine this issue
in more detail in the future.

Regarding pregnant and lactating women, we found
that they were less likely to be vaccinated than their
non-pregnant or non-lactating counterparts in the 18-
45 years age group. It seems that they were more likely to
fear unfavorable side-effects from vaccination; however,
this result was not significant, which might be due to the
low number of cases of pregnant and lactating women in
the sample. This result is consistent with findings from the
USA [19] and Turkey [30] but contradicts the results from
Poland [31], where pregnant and lactating women were
more likely to be vaccinated than their counterparts in the
same age group. This may be due to Poles’ stronger trust in
the health system overall, compared with that specifically
of non-pregnant and not lactating women. The results
partly coincide with the results from Czechia, where
lactating women were resistant to being vaccinated, but
pregnant women were not; however, the respondents were
asked about their intention to be vaccinated, and not about
their actual vaccination.

Our findings point out that general attitudes are not
supportive toward the vaccination of pregnant and
lactating women, since only 37.7 and 37.3% of the
respondents agreed with vaccinating pregnant women and
lactating mothers, respectively. We found that the same
factors influenced attitudes toward the vaccination of
pregnant and lactating women as those influencing own
vaccination: men, higher education and better financial
situation, and knowing somebody who had died of
COVID-19 infection were associated with supportive
attitudes. Additionally, those who were vaccinated
were more likely to also support the vaccination of both
pregnant women and lactating mothers.

Strengths and limitations

This is the first study in Hungary that discusses the atti-
tudes of pregnant and lactating women toward vaccination
against COVID-19. Likewise, previous research has not so
far examined the public’s beliefs toward the vaccination of
pregnant and lactating women. This may be an important
factor, since pregnant and lactating women may adjust
their vaccination behavior according to the dominant
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social norms and not just based on the suggestions of
medical doctors.

One of the limitations of the research is that very few
pregnant women (22) and lactating mothers (50) partici-
pated in a sample that was representative of the population
aged 18-65 in Hungary. The other limitation is that the
survey did not ask about the type of vaccines so we cannot
measure the different attitudes toward different types of
vaccines, although several types of vaccines are available
in Hungary. Further studies should be conducted with
larger number of pregnant and lactating women and
asking about the type of vaccines the respondents took.

Conclusions

Women have a lower vaccination rate than men. Moreover,
we found that pregnant and lactating women have a
significantly lower vaccination rate than non-pregnant,
non-lactating women of fertile age. Men are more likely to
support the vaccination of pregnant and lactating women
than women. A possible significant reason for hesitancy
toward COVID-19 vaccination among pregnant and
lactating women seems to be the fear of side-effects on
themselves or harmful effects on their fetuses or newborns.
Awareness campaigns about COVID-19 vaccination are
needed, particularly among those with a lower level of
education, people in poor financial circumstances, and
women. Furthermore, these campaigns should also
emphasize that COVID-19 vaccination is not harmful either
to pregnant and lactating women or to their fetuses and
newborns.
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