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ABSTRACT
This study aimed to 1) determine the prevalence and contents of vaccine hesitancy among pregnant 
women during the coronavirus disease 2019 (COVID-19) pandemic and 2) evaluate its association with 
maternal sociodemographic factors. A cross-sectional survey was conducted between August and 
December 2020 among pregnant women between 28 and 32 weeks of gestation who received antenatal 
care at four clinics and hospitals in Niigata City, Japan. Vaccine hesitancy was assessed using the Parent 
Attitudes about Childhood Vaccines survey, and associations between vaccine hesitancy and sociodemo-
graphic factors were analyzed. In total, 113/200 (56.5%) subjects responded to the survey. Overall, 46/113 
(40.7%) pregnant women were resistant or hesitant to receive the vaccine. Women with vaccine hesitancy 
were more likely to fear adverse reactions (concern 79.6%, not concerned 15.9%, and not sure 4.4%), 
safety (concerned 69.0%, not concerned 23.9%, and not sure 7.1%), and efficacy (concerned 47.8%, not 
concerned 35.4%, and not sure 16.8%) compared to those without vaccine hesitancy (P < .01, < .01, and 
<.01, respectively). In the multivariate logistic regression analyses, primipara women had higher rates of 
vaccine hesitancy than multipara pregnant women (odds ratio: 2.38, P = .04). In conclusion, the prevalence 
of vaccine hesitancy among pregnant Japanese women, especially primipara women, was higher than 
that in other countries during the COVID-19 pandemic. Their major concerns were adverse reactions, 
safety, and the efficacy of childhood vaccines. Further strategies are needed to provide appropriate 
vaccine information to prevent vaccine-preventable diseases in both infants and children.
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Introduction

With the spread of the coronavirus disease 2019 (COVID-19) 
remaining unresolved, many people are promoting vaccination 
in the hope that it will be the key to end or slow down the spread 
of COVID-19. In contrast, a certain percentage of people have 
refused or are hesitant to get vaccinated because of the uncer-
tainty surrounding a new infectious disease, anxiety over the 
rapid development and implementation of new vaccines, distrust 
of experts and science, inconvenience of the vaccination system, 
and uncertain national policy.1,2

Vaccine hesitancy is defined as a delay in accepting or 
rejecting a vaccine even though immunization services are 
available.3 It also includes beliefs and attitudes about vaccines, 
including individuals who stand between complete rejection 
and complete acceptance of vaccines.4 Globally, vaccine hesi-
tancy is a threat to the struggle against vaccine-preventable 
diseases (VPD).5–7 Vaccine hesitancy in general has been 
widely studied in Western countries, with high prevalence 
rates ranging from 8.9% to 28.2%.6–11

Japan has been reported to have one of the lowest levels of 
trust in vaccines worldwide.12 For example, the Japanese gov-
ernment suspended active recommendations for human papil-
lomavirus (HPV) vaccination in 2013, and adverse events after 
HPV vaccination were widely distributed by the media without 

scientific evidence.13 HPV vaccination coverage in Japan 
decreased from 68.4%–74.0% in the 1994–98 birth cohort to 
0.6% in the 2000 birth cohort after the active recommendation 
was stopped.14 The low vaccination rate of HPV vaccine has 
persisted, and in part, has affected vaccines in general.

To evaluate the status of vaccine hesitancy, the Parent 
Attitudes about Childhood Vaccines (PACV) survey was 
used, which is specifically designed to identify parents who 
are hesitant about vaccines.15 This questionnaire has been 
validated and used to evaluate vaccine hesitancy in the 
United States.8–10 High PACV scores have been found to 
coincide with vaccine-hesitant behavior, and parents with 
high PACV scores have been reported to have higher rates of 
under-immunization in their children among their children.6,7

During the early stages of the COVID-19 pandemic, people 
in Japan refrained from visiting clinics or hospitals to avoid the 
risk of infection, which affected vaccination rates in children. 
A recent survey of childhood immunization practices in four 
cities in Japan found that the decrease in vaccine doses adminis-
tered between 2016–2019 and 2020 was most apparent in March 
and April 2020, just before or coincident with the declaration of 
the nationwide COVID-19 emergency.16 This decrease in vac-
cine doses was more apparent in infants without significant 
recovery in the second half of 2020, which gave rise to a major 
concern that unvaccinated infants were vulnerable to VPD.16
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Effective educational interventions for parents should be 
delivered as early as possible.17–21 Delays in initial vaccination 
in infancy can affect adherence to the immunization schedule 
and increase the risk of VPD. Educational interventions are 
particularly effective during the perinatal period,18–21–23 which 
increases knowledge and improves the immunization status.20,24

Given that the COVID-19 epidemic will continue in the 
future, vaccine withholding is likely to continue and could 
increase the risk of VPD in infants and children. To prevent 
further increases in the number of infants and children whose 
parents are vaccine-hesitant, it is important to intervene at an 
early stage to reduce parental anxiety against immunization. 
To maintain a high immunization rate among infants and 
children, it is important that parents understand the necessity 
of immunization and are motivated to immunize their infants 
and children.25 Thus, there is an urgent need to investigate 
vaccine hesitancy among parents, especially in pregnant 
women, to protect infants from VPD.

The objective of this study was to determine the prevalence 
of vaccine hesitancy among pregnant women during the 
COVID-19 pandemic and identify factors associated with vac-
cine hesitancy. Determining these factors will allow us to con-
sider strategies for eliminating or reducing the factors for 
vaccine hesitancy to protect infants and children from VPDs.

Patients and methods

Study design and setting

This was a cross-sectional, descriptive survey. The participants 
were recruited from four private obstetrics clinics and hospitals 
in Niigata from August 1 to 31 December 2020. Niigata City is 
located approximately 200 miles (322 km) north of Tokyo and 
has a population of approximately 800,000. The approximate 
number of deliveries at each hospital ranges from 500 to 800 
per year.

Subjects

Pregnant women aged 18 years or older were recruited dur-
ing gestational weeks 28–32 at antenatal classes or during 
prenatal examinations at the participating hospitals. All preg-
nant women who could communicate in Japanese were eli-
gible for participation. Women with cognitive impairment 
and those for whom the investigation was an unacceptable 
physical or mental burden, as judged by investigators or 
medical professionals, were excluded. The medical staff at 
each hospital approached pregnant women to determine 
their eligibility. At the outpatient department, obstetric staff 
handed a letter explaining the survey to pregnant women, 
who were then asked if they were interested in participating 
in the study. Women who expressed interest completed the 
survey after signing the consent form.

Survey items

The PACV survey has 15 items and comprises three domains: 
(1) behavior, (2) safety and efficacy, and (3) general attitude. 
The PACV has good internal consistency with Cronbach’s 

alpha coefficients ranging from 0.74 to 0.84 in the three 
domains.8 Permission to use the data was obtained from the 
participants for use in this study.

The 15-item self-administered questionnaire was translated 
into Japanese according to procedures and guidelines.26,27 The 
translation from English to Japanese was performed by 
a translator who was familiar with both languages and thoroughly 
understood the purpose of the questionnaire. Back-translation 
from Japanese to English was performed by another translator 
who was not familiar with the purpose of the questionnaire.

Subsequently, the back-translated questionnaire was com-
pared with the original English version, and the accuracy of the 
Japanese version was confirmed by three researchers. In addi-
tion, the questionnaire was validated by ten mothers who had 
infants and/or toddlers before the survey was conducted. The 
mothers were asked to read and respond to a translated version 
of the questionnaire. All cooperating mothers understood the 
content and confirmed that there were no problems with the 
Japanese version of the PACV.

The PACV responses were assigned scores of 2 for 
hesitant responses, 1 for unsure responses, and 0 for non- 
hesitant responses. The scores for each item were summed 
and the total score was calculated on a scale of 0 to 30. For 
participating pregnant women who were expecting their 
first child, the maximum total score was 24 because they 
were unable to answer specific questions related to previous 
experiences with an existing child (#3, #4, and #13).15 Item 
scores were summed in a non-weighted fashion to obtain 
the total raw scores, which were converted to a scale ran-
ging from 0 to 100 using simple linear transformation and 
accounting for missing data. The PACV scores were dichot-
omized into two categories: non-hesitant (score <50) and 
hesitant (score ≥50), in accordance with previous 
literature.9,15

Power and statistical analyses

We assumed that 30% of the participants would be vaccine- 
hesitant, and assuming a power of 0.80, an alpha of 0.05, and 
a dropout rate of 20%, the minimum sample size required for 
our study was 167. Univariate analyses were performed to 
determine the associations between vaccine hesitancy and 
sociodemographic factors using the χ2 test. The associations 
between vaccine hesitancy and sociodemographic factors were 
further investigated using multivariate logistic regression ana-
lyses. All variables with p < .10 at univariate level were entered 
into the multivariate model. The variable which was reported 
to be associated with childhood vaccination status in the pre-
vious studies was also included in the model. Odds ratios (ORs) 
and 95% confidence intervals (CIs) were calculated. The sig-
nificance level was set at p < .05.

Data were recorded and analyzed using the Statistical 
Package for Social Sciences (version 24.0; IBM Corp., 
Armonk, NY, USA). Two-tailed p-values were used for all 
statistical tests.

This study was approved by the Niigata University Medical 
Research and Ethics Committee (approval number: 2020– 
0001).
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Results

Baseline information of the pregnant women

The sociodemographic data of the pregnant women are pre-
sented in Table 1. A total of 200 questionnaires were distrib-
uted and 113 (56.5%) were returned. The median age was 31.7  
years (IQR 28.2–34.0), with a range of 18 to 41 years. 
Approximately two-thirds (67.3%) of the pregnant women 
were aged >30. Comparing the age distribution of primipara 
(N = 52) and multipara (N = 60), 23.9% of primipara was dis-
tributed in 25–30 years and 21.2% of multipara was distributed 
in 31–35 years. When we compared the age distribution 
between the two groups, no significant difference was observed 
(P = .24). Less than half (43.4%) had attended university or 
received higher education, and 56% had an annual household 
income of 5,000,000 Yen (approximately US$45,500, US$1 =  
110 yen) and above. Approximately half of them (53.1%) were 
multipara and 67.3% were employed.

Maternal responses to the parent attitudes about 
childhood vaccines

The distribution of the overall score is shown in Figure 1; 46 of 
113 (40.7%) pregnant women were considered vaccine- 
hesitant. The median PACV raw score of the pregnant 
women was 10 (P25 = 7, P75 = 13), with 11% scoring ≤5. The 
responses to PACV are summarized in Table 2.

When we evaluated the responses to each question, the 
responses to Item 2, which is considered hesitance to get 
vaccines, were high in adverse events (#6, 79.6%), vaccine 
safety (#7, 69.0%), and concern that vaccination might not 
prevent the disease (#8, 47.8%) (Table 2).

In terms of VPD perceptions, most VPDs were serious (#3, 
83.2%), and the majority of women disagreed that it was better 
for their children to develop immunity by getting sick than by 

getting vaccines (#4, 89.4%), while more than half agreed that 
the number of vaccines by simultaneous vaccination should be 
reduced (#5, 57.6%).

Regarding trust in their doctor, over half of the mothers 
were confident in their child’s doctor (#1, 61.9%) and agreed 
that they were able to discuss their concerns about vaccines 
with their children’s doctors (#11, 57.5%). When we compared 
the number of subjects in each questionnaire, there were sig-
nificant differences among the three groups (P < .01, except #5, 
P < .05) and between scores of 2 and 0 (P < .01 except #5, P  
< .014; #8, P = .18; #9, P = .28).

Association between maternal sociodemographic 
characteristics and vaccine hesitancy (Table 3)

Vaccine hesitancy was significantly associated with educa-
tional level. Vaccine-hesitant women were more likely to be 
high-school graduates or lower (P = .03). Other sociodemo-
graphic characteristics, such as age (P = .53), household 
income (P = .08), number of children (P = .06), and employ-
ment status (P = .27), were not significantly associated with 
vaccine hesitancy.

Multivariate analyses

In the multivariate logistic regression analyses (Table 4), pri-
mipara women had higher rates of vaccine hesitancy than 
multipara pregnant women (OR: 2.38, P = .04). Other socio-
demographic factors such as maternal educational level (P  
= .16), household income (P = .29), and maternal employment 
status (P = .60) were not significantly associated with vaccine 
hesitancy in the multivariate model.

Table 1. Sociodemographic characteristics of study population (N = 113).

Demographics n (%)

Maternal age (years)
18–24 3 (2.7)
25–30 48 (42.5)
31–35 39 (34.5)
36–41 23 (20.4)

Maternal education level
Junior college or less 63 (55.7)
Four-year college degree 43 (38.1)
More than 4-year college degree 6 (5.3)

Household annual income (thousand yen)
<3000 7 (6.2)
3000–4999 41 (36.3)
5000–6999 36 (31.9)
7000–9999 24 (21.2)
≧10,000 3 (2.7)

Number of child(ren) in house hold
0 52 (46.0)
1 43 (38.1)
≧2 17 (15.0)

Maternal employment status
Unemployed 37 (32.7)
Employed 76 (67.3)
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Figure 1. Distribution of parent attitudes about childhood vaccines (PACV) scores.
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Discussion

This study assessed the prevalence of vaccine hesitancy in preg-
nant women during the COVID-19 pandemic in Japan using 
the objective PACV scale. Notably, we observed a high rate of 
vaccine hesitancy (40.8%) among pregnant women in Japan.

Vaccine hesitancy rates in pregnant women have been 
reported to vary widely based on country and location. Using 
the same PACV survey, in Europe and the United States,8–11 the 
rates of vaccine hesitancy range from 20 to 30%. In Asian 
countries, the data are only available for Malaysia, with 
a relatively low rate of 8.0–11.6%.28,29 The rates were correlated 
with subjects’ backgrounds, including religion, culture, medical 
system, education, etc.; vaccine-hesitant mothers were more 
likely to be non-Malay and non-Muslim. Additionally, employed 
pregnant women and those with monthly earnings exceeding 
MYR2000 (approximately 480US$) were less likely to be vac-
cine-hesitant. Moreover, hesitancy was less prevalent among 
those with more than one child.

During the COVID-19 pandemic, it is important to have 
confidence in the COVID-19 vaccines. In a previous study 
related to the acceptance of the COVID-19 vaccines in Japan, 
the percentage of participants who agreed to receive the vac-
cine was only 62.1% in January 2021.30 This finding is consis-
tent with the fact that people in Japan do not have enough 
confidence in vaccines in general,12 despite vaccination being 
the only active preventive measure for infection and/or severe 
disease during the pandemic.

Although vaccination rates are high for routine vaccines in 
the national immunization program in Japan, higher rates of 
vaccine hesitancy were observed. This may indicate that people 

can become skeptical regarding vaccination if the effectiveness 
of vaccines against VPDs is not apparent. In addition, The 
Japanese have a cultural background that emphasizes social 
norms, and previous studies have shown that social norms 
including injunctive social norm and descriptive social norm 
for childhood immunization increased after childbirth com-
pared to during pregnancy.24 Thus, actual vaccination rates do 
not reflect the rates of vaccine hesitancy. However, higher rates 
of vaccine hesitancy may lead to lower vaccination rates.

Delays in childhood vaccination can lead to epidemics of 
VPDs. We expect that the COVID-19 pandemic will continue 
in the future, and the disadvantages related to avoiding infant 
health checkups and vaccination during this time will have 
a significant impact. It is necessary to actively encourage par-
ents to compensate for the delay in receiving these vaccines.

Among pregnant women with vaccine hesitancy, adverse 
reactions and vaccine safety are the biggest concerns. In the 
current study, the rates of responses to items considered hesi-
tant to vaccinate, and adverse events and vaccine safety were 
high,, which is consistent with a previous study of Malaysian 
pregnant women, in which 39–40% participants were con-
cerned about adverse reactions and 35–37% were concerned 
about safety.21,22 The current results suggest that concerns 
about the adverse reactions and safety of vaccines are major 
reasons for hesitancy and avoidance of vaccines in Japan.

In the Vaccine Confidence Project, which was conducted in 
149 countries around the world from 2015 to 2019, Japan 
ranked the lowest (149th) in the world, and only 17% of 
respondents strongly agreed that vaccination is safe.12 An 
event that potentially contributed to this increased skepticism 
about vaccine safety was the campaign against HPV 

Table 2. Maternal responses to the parent attitudes about childhood vaccines (PACV) survey.

Questionairres

Response (PACV Score)

2 1 0 P-values

n (%) n (%) n (%)
3 

groups*
Scores 0 
and 2**

#1 How sure are you that following the recommended shot schedule is a good idea for your child? 
Please answer on a scale of 0 to 10, where 0 is Not at all sure and 10 is Completely sure.

0–5 6–7 8–10
19 (16.8) 25 (22.1) 69 (61.1) <0.01 <0.001

#2 Children get more shots than are good for them. Agree Not sure Disagree
12 (10.6) 42 (37.2) 59 (52.2) <0.01 <0.001

#3 I believe that many of the illnesses that shots prevent are severe. Disagree Not sure Agree
10 (8.8) 9 (8.0) 94 (83.2) <0.01 <0.001

#4 It is better for my child to develop immunity by getting sick than to get a shot. Agree Not sure Disagree
4 (3.5) 7 (6.2) 101 (89.4) <0.01 <0.001

#5 It is better for children to get fewer vaccines at the same time. Agree Not sure Disagree
23 (20.4) 42 (37.2) 48 (42.5) <0.05 <0.004

#6 How concerned are you that your child might have a serious side effect from a shot? Concerned Not sure Not concerned
90 (79.6) 5 (4.4) 18 (15.9) <0.01 <0.001

#7 How concerned are you that any one of the childhood shots might not be safe? Concerned Not sure Not concerned
78 (69.0) 8 (7.1) 27 (23.9) <0.01 <0.001

#8 How concerned are you that a shot might not prevent the disease? Concerned Not sure Not concerned
54 (47.8) 19 (16.8) 40 (35.4) <0.01 0.18

#9 Overall, how hesitant about childhood shots would you consider yourself to be? Hesitant Unsure Non-hesitant
57 (50.4) 11 (9.7) 45 (39.8) <0.01 0.28

#10 I trust the information I receive about shots. Disagree Not sure Agree
5 (4.4) 22 (19.5) 86 (76.1) <0.01 <0.001

#11 I am able to openly discuss my concerns about shots with my child’s doctor. Disagree Not sure Agree
6 (5.3) 42 (37.2) 65 (57.5) <0.01 <0.001

#12 All things considered, how much do you trust your child’s doctor? Please answer on a scale of 0 to 
10, where 0 is Do not trust at all and 10 is Completely trust.

0–5 6–7 8–10

24 (21.2) 18 (15.9) 70 (61.9) <0.01 <0.001

*Bonferroni multiple comparison post hoc test. 
**Chi-square or Fisher’s exact test.
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vaccination that began in 2013, which largely focused on 
adverse events. This trend did not change even after the gov-
ernment stated that no studies have proven a causal link 
between HPV vaccination and adverse health effects.31 

Importantly, this debate about a single vaccine has had 
a significant impact on the perception of vaccine safety in 
general. In addition, less than 60% of the pregnant women 
agreed to discuss their concerns about vaccines with their 
pediatricians, and only 61% had confidence in the pediatri-
cians. A previous study demonstrated that healthcare provi-
ders’ vaccine recommendations in the vaccination decision- 
making process are critical, and healthcare providers are the 
most influential people in vaccination decision-making.32 The 
results of this study showed that only two-thirds of participants 
trusted their healthcare providers, indicating a low level of 
confidence in this setting in Japan.

In addition, the limited opportunities to fully discuss vac-
cine concerns with professionals during the COVID-19 epi-
demic may be more difficult to build trust, not only because it 
was hard to obtain the necessary information from health care 
providers during the COVID-19 epidemic than before, but also 
because of the limited opportunities to fully discuss vaccine 

concerns with professionals. During the current pandemic, 
there was a temporary interruption in face-to-face services, 
such as postnatal checkups and infant visits by midwives after 
delivery. It is possible that the reduced opportunities and time 
for providing information on childhood immunizations in 
general during the COVID-19 pandemic have had a negative 
impact on the availability of accurate information on vaccines 
and immunization, resulting in increased exposure to misin-
formation from the Internet, social network system, and other 
sources. As the new vaccines are being promoted, we must be 
more concerned than ever about the impact of misinformation 
and rumors on vaccines.33 It is necessary to establish alterna-
tive opportunities that can provide sufficient information with-
out requiring face-to-face interactions, and further 
collaboration with various professionals may be required.

At the same time, methods of educational intervention will 
need to be considered. Motivational interviewing, 
a collaborative, goal-oriented style of communication with 
particular attention to change, has been a successful and 
accepted technique in this field. A previous study using moti-
vational interviewing techniques for postpartum mothers was 
effective to increase infantile vaccination coverage.34 It has 

Table 3. Associations of socio-demographic characteristics and vaccine hesitancy.

Demographics
Hesitant (n = 46) 

n (%)
Non-hesitant (n = 67) 

n (%) p-value

Maternal age (year)
18–24 14 (30.4) 14 (20.9) 0.71
25–30 11 (23.9) 19 (28.4)
31–35 12 (26.1) 15 (22.4)
36–41 9 (19.6) 19 (28.4)

Maternal education level 0.03
Junior college or less 32 (69.6) 31 (46.3)
Four-year college degree 9 (19.6) 34 (50.7)
More than 4-year college degree 4 (8.7) 2 (2.9)

Household annual income (thousand yen) 0.08
≦5000 24 (52.2) 24 (35.8)
>5000 21 (45.7) 42 (62.7)

Number of children in household 0.06
0 26 (56.5) 26 (38.8)
≧1 20 (43.5) 41 (61.2)

Maternal employment status 0.27
Unemployed 17 (37.0) 20 (29.9)
Employed 29 (63.0) 47 (70.1)

Chi-square test. (P value of <.05 was considered significant for differences between vaccine hesitant and non vaccine hesitant group.)

Table 4. Logistic regression analysis of factors associated with vaccine hesitancy.

n B Standard error P-Value Odds ratio 95% Confidence interval

Maternal education level 0.495 0.351 0.159 1.64 0.824–3.267
Some college or less 63
Four-year college degree 43
More than 4-year college 
degree

6

Household annual income 
(thousand yen)

0.446 0.418 0.286 1.562 0.689–3.554

≦5000 28
>5000 63

Number of children in 
household

0.859 0.416 0.039* 2.38 1.044–5.335

0 52
≧1 61

Maternal employment status −0.235 0.447 0.599 0.791 0.329–1.9
Unemployed 37
Employed 76

*statistically significant.
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been shown that using the motivational interviewing approach 
allows for a respectful and empathetic discussion of immuniza-
tion concerns and builds a strong relationship between parents 
and health care providers. Motivational interviewing is an 
effective tool for overcoming vaccine hesitancy, with building 
trust with health care providers.34

In the current study, vaccine hesitancy was found to be 
associated with maternal status of the child. In contrast, there 
was no association with age, household income, maternal educa-
tion level, or employment status. Mothers who had no experi-
ence with childhood vaccination were more vaccine-hesitant. 
Mothers who have a first-born child may not have enough 
understanding of the VPD and the importance of vaccines 
compared to mothers who have given birth before. Parents 
who were uncertain about following the recommended vaccine 
schedule and first-born children were more likely to need addi-
tional vaccine information.35 Health care providers play a major 
role in providing reliable and accurate information to first-time 
mothers; however, simultaneously, strengthening information 
literacy, including social networks, is an important intervention. 
Additionally, it is necessary to establish a platform on which 
people of any educational level can access information as easily 
as before the COVID-19 pandemic.

This study has some limitations. First, the sample size 
was smaller than expected. The dropout rate was most 
likely associated with self-selection of the study partici-
pants, and it was possible to decrease the likelihood of 
detecting potential differences. In addition, convenient sam-
pling of the participants and data collection in a hospital 
setting may have contributed to selective bias. The general-
izability of the present findings may be limited, as the 
participants were recruited from one region with a limited 
sample size. Second, the convenience sampling of the par-
ticipants and data collection in a hospital setting may have 
contributed to selection bias. Third, the participants were 
likely to be interested in the content of the study. A self- 
selection bias may have affected the results of the present 
study. Last, this study did not examine if only those who 
are hesitant to vaccinate themselves were also hesitant to 
vaccinate their children, or there were differences between 
hesitancy to vaccinate themselves and hesitancy to vacci-
nate their children. Further studies related to this issue are 
warranted in the future. Additionally, the cross-sectional 
design makes it difficult to infer causality.

Conclusion

The prevalence of vaccine hesitancy in pregnant women in 
Niigata, Japan was higher than in other countries. Being 
primipara was found to be an independent risk factor for 
vaccine hesitancy; however, the causes of vaccine hesitancy 
were multifactorial and interrelated. Most parents were 
concerned about the safety, adverse reactions, and efficacy 
of vaccines in children, and if opportunities to provide 
adequate information are decreased under the COVID-19 
pandemic, this could potentially increase the number of 
people with vaccine hesitancy and ultimately lead to vac-
cine refusal, especially for certain high-risk groups.
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