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ABSTRACT

Vaccine hesitancy regarding the coronavirus disease 2019 (COVID-19) vaccine is widespread during the
COVID-19 pandemic. Many recent studies have reported that the confidence of the vaccination and
perceived risk were associated with vaccination intent, yet few studies have focused on other psycholo-
gical factors. This study aimed to clarify the trends in COVID-19 vaccination intent and to identify the
association between the 5C psychological antecedents and COVID-19 vaccination intent by sex and age in
Japan. This was a longitudinal study conducted through an Internet-based survey from January 2021 to
April 2021 before and after vaccine distribution in Japan, including 2,655 participants recruited by quota
sampling. Participants were asked to indicate how likely they were to get vaccinated against COVID-19. In
the second survey, the participants responded to questions regarding the 5C psychological antecedents:
confidence, complacency, constraints (structural and psychological barriers), calculation (engagement in
extensive information searching), and collective responsibility (willingness to protect others). Multiple
logistic regression analysis was performed to clarify the association between the 5C psychological
antecedents and COVID-19 vaccination intent in the second wave survey. COVID-19 vaccination intent
improved from 62.1% to 72.4% after vaccine distribution, but no significant difference was found in young
men. Confidence and collective responsibility were positively associated with vaccination intent, and
calculation was negatively associated among all generations. COVID-19 vaccination intent may be
affected not only by confidence and constraints but also by calculation and collective responsibility,
and further research is needed.
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Introduction .
complacency, and convenience, referred to as 3Cs, as psycho-

As of May 2021, the coronavirus disease 2019 (COVID-19)
pandemic remains active. While effective vaccines are highly
anticipated, vaccine hesitancy regarding COVID-19 vaccines is
globally widespread.'™ Vaccine hesitancy, as defined by the
SAGE Working Group on Vaccine Hesitancy, is a delay in
acceptance or refusal of vaccination despite the availability of
vaccination services.” Many previous studies on vaccine hesi-
tancy on COVID-19 vaccines have reported that vaccine
acceptance of COVID-19 differs by sociodemographic factors
such as sex, age, educational level, income level, and race. o711
Recent systematic reviews have also reported that COVID-19
vaccine acceptance is lower in women and young adults than
men and older adults, respectively.z’3’4

One of the reasons why vaccine hesitancy differs by age and
sex is the difference in attitudes toward COVID-19 infection
and vaccines.'">"> The SAGE working group on vaccine hesi-
tancy highlights three categories, namely, confidence,

logical factors that are associated with vaccine hesitancy.”
Confidence refers to trust in the efficacy and safety of vaccines,
health services, policy makers, and so on.” Complacency exists
where the perceived risks of vaccine-preventable diseases are
low and vaccination is not deemed a necessary preventive
action.” Convenience is a significant factor when physical
availability, affordability and willingness-to-pay, geographical
accessibility, ability to understand (language and health lit-
eracy), and appeal of immunization services affect uptake.”
Additionally, Betsch et al. proposed the 5C psychological
antecedents of vaccination, which add two psychological fac-
tors, namely, calculation and collective responsibility, to the
three psychological factors.'* Calculation refers to individuals’
engagement in extensive information searching, and it is
assumed that individuals high in calculation evaluate the risks
of infections and vaccination to derive a good decision.'*
Collective responsibility is defined as the willingness to protect

CONTACT Shigeru Inoue @ inoue@tokyo-med.ac.jp @ Department of Preventive Medicine and Public Health, Tokyo Medical University, 6-1-1 Shinjuku, Shinjuku-ku,

Tokyo 160-8402, Japan

@ Supplemental data for this article can be accessed on the publisher’s website at https://doi.org/10.1080/21645515.2021.1968217.

© 2021 The Author(s). Published with license by Taylor & Francis Group, LLC.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.


http://orcid.org/0000-0002-7060-7305
http://orcid.org/0000-0001-8494-1278
http://orcid.org/0000-0001-8300-2690
http://orcid.org/0000-0002-1554-8226
http://orcid.org/0000-0002-3827-1012
http://orcid.org/0000-0002-0447-7645
http://orcid.org/0000-0003-0821-9675
http://orcid.org/0000-0002-7603-4800
http://orcid.org/0000-0003-1819-554X
http://orcid.org/0000-0003-0510-1030
http://orcid.org/0000-0002-6047-0771
http://orcid.org/0000-0002-1835-9543
http://orcid.org/0000-0003-1931-2613
https://doi.org/10.1080/21645515.2021.1968217
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2021.1968217&domain=pdf&date_stamp=2021-12-29

others by one’s own vaccination through herd immunity."*
Regarding COVID-19 vaccine hesitancy, although many stu-
dies have reported an association between the 3Cs and vaccine
hesitancy,"*®'>"'® only a few studies have evaluated the asso-
ciation of vaccine hesitancy with calculation and collective
responsibility,'”'”'® especially about calculation.'®

When considering interventions for populations with low
vaccine acceptance, it is important to clarify the status of psy-
chological factors in the target population and to conduct an
evidence-informed educational campaign.'” Regarding the
COVID-19 vaccine, it is necessary to clarify the status of psy-
chological factors among high vaccine hesitancy population
groups such as women and younger age groups to reach high
vaccination coverage.” In Japan, the distribution of the COVID-
19 vaccine has just begun among healthcare workers in February
2021, and vaccination for citizens, in April 2021.*° Japan has one
of the lowest vaccine confidence indexes in the world, which may
be due to the incident in 2013,*' where the Japanese Ministry of
Health, Labor and Welfare suspended proactive recommenda-
tion of the human papillomavirus vaccine because of safety
concerns raised by the general public.”> Naturally, there are
concerns regarding COVID-19 vaccine acceptance in the coun-
try. However, few studies have been conducted on COVID-19
vaccination intent among ordinary citizens in Japan,'®** and to
the best of our knowledge, no study has clarified the vaccination
intent after the start of vaccination.

Therefore, the aim of this study was to clarify the trends in
COVID-19 vaccination intent from pre- to post-COVID-19
vaccine distribution and to identify the association between
the 5C psychological antecedents of vaccination and COVID-
19 vaccination intent by sex and age in Japan.

Materials and methods
Study sample and data collection

This was a longitudinal study conducted through an Internet-
based survey. A baseline survey was conducted on January
14-18, 2021. At the time of the baseline survey, the COVID-
19 vaccine had not yet been distributed in Japan, and the
number of confirmed COVID-19 cases in Japan had signifi-
cantly increased; consequently a state of emergency was
declared by the Japanese government on January 7, 2021 for
the second time since April 2020.>* The study participants were
recruited from the registrants of a Japanese Internet research
service company called MyVoice Communication, Inc., which
had approximately 1.12 million registered persons as of
February 2021. We aimed to collect data from 3,000 men and
women aged 20-79 years from all regions of Japan. Quota
sampling based on age, sex, and residential area was used to
ensure that percentage distribution was the same as the results
of the national survey in Japan. We stratified the 3,000 partici-
pants according to sex, age (five-year age groups), and residen-
tial area (i.e., Hokkaido, Tohoku, Kanto, Chubu, Kinki,
Chugoku, Shikoku, and Kyushu regions) and set a target num-
ber of respondents for each group.

The Internet research service company randomly chose
potential respondents from its registrants (n = 13,191) and
invited them to participate in the survey by e-mail on January
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14, 2021. The questionnaires were placed in a secured section
of a website, and potential respondents received a specific uni-
form resource locator (URL) in their invitation e-mail. When
the number of persons who responded to the questionnaire
voluntarily reached the target number of respondents for each
group, the responses were no longer accepted for that group.
The survey was concluded on January 18, 2021, when the target
number of respondents was reached for all groups. The com-
pany then invited 3,000 respondents from the baseline survey
to participate in a second wave survey by e-mail on April 28,
2021. At that time in Japan, the initiation of the COVID-19
vaccine for healthcare workers had started in February, and
had been introduced in older adults of the general population
in April*® The number of fully vaccinated persons on the
starting date of this study was 995,758, which accounted for
approximately 0.8% of the Japanese population.”® On the other
hand, the number of confirmed COVID-19 cases in Japan had
increased significantly again, and a third state of emergency
was declared on April 25, 2021. The questionnaires were placed
in a secure section of a website, and potential respondents
received a specific URL in their invitation e-mail. The 3,000
respondents to the baseline survey responded to the question-
naire voluntarily, and the response cutoft date was May 6.
Reward points valued at 80 yen and 50 yen were provided as
incentives for participation in the baseline and second wave
survey, respectively (approximately 0.8 and 0.5 US dollars as of
January, 2021). This study was approved by the Ethics
Committee of Tokyo Medical University, Tokyo, Japan (No:
T2019-0234). Informed consent was obtained from all
respondents.

Assessment of participants’ COVID-19 vaccination intent

In the baseline survey, at the time when COVID-19 vaccination
was not yet started in Japan, we asked the participants to
indicate how likely they were to get vaccinated for COVID-
19, once a vaccine was available to the public. With reference to
a previous study, five response options were provided: very
unlikely, somewhat unlikely, somewhat likely, very likely, and
unsure.” At the time of the second survey, COVID-19 vaccine
distribution had started in Japan.*® The COVID-19 vaccination
program in Japan is designed as such that the public health
center contacts the target individuals, and the COVID-19 vac-
cine is provided for those individuals who wish to receive it.*’
Therefore, the participants first responded whether they had
received contact from health centers regarding COVID-19
vaccination, and we asked only participants who had not
been contacted, to the above questionnaire. We then asked
participants who were contacted by health centers whether
they planned to be vaccinated or not, to which three options
were provided: yes, no, and already vaccinated.

Assessment of 5C psychological antecedents of
vaccination

In the second wave survey, we assessed the 5C psychological
antecedents of vaccination using a questionnaire based on the
5C scale.'* The 5C scale consists of three subscales for each of
the five psychological antecedents, namely, confidence,
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complacency, constraints (same as convenience in the 3Cs
model), calculation, and collective responsibility, for a total of
15 questions."* The range of values for the possible responses
for these items was between 1 and 7. With reference to a
previous study, we coded each attitude and belief variable so
that higher values indicated greater levels of that construct.'*
Although the original 5C scale assesses vaccines in general,' it
is recommended that the wording of the items are modified to
make them vaccine-specific when the 5C scale builds the basis
of an intervention.?® Therefore, we revised the wording of the
original 15 questions to be specific to the COVID-19 vaccine.
The survey items were translated into Japanese, which was
proofread by a professional editor for translation accuracy.
Supplementary Material 1 shows the questions translated
from Japanese to English.

Assessment of sociodemographic factors

Participants reported their sex, age, underlying diseases,
including heart diseases, respiratory diseases, kidney diseases,
diabetes, and hypertension (yes or no), marital status (married
or not married), employment status (working or not working),
residential area (47 prefectures), and living arrangement (living
alone or with others).

The research company provided categorized data on educa-
tional attainment (university graduate or above/below) and
annual personal income level (less than 2 million yen [approxi-
mately 19,000 USD], 2-4 million yen [19,000-38,000 USD],
4-6 million yen [38,000-57,000 USD], 6 million yen or more
[57,000 USD or more]).

Statistical analysis

Participants who responded to both the baseline and the sec-
ond wave surveys and completed all questions were included in
the analysis. All analyses were performed according to sex and
age (i.e., sex [men and women] and age 20-39, 40-59,
60-79 years old], for a total of six categories). We defined “a
participant having COVID-19 vaccination intent” as an indi-
vidual who met one of the following two criteria: (1) pertaining
to the question on how likely they were to get vaccinated for
COVID-19, the participant responded “very likely” or “some-
what likely;” and (2) pertaining to the question on whether they
planned to be vaccinated or not, the participant responded
“yes” or “already vaccinated.” We clarified the proportion of
participants with COVID-19 vaccination intent on the baseline
and second wave surveys. The McNemar test was performed to
compare the proportion of participants with COVID-19 vacci-
nation intent between the baseline and follow-up surveys.

Regarding the 5C psychological antecedents of vaccination,
with recommendations from a previous study, the mean of the
three subscales for each psychological antecedent was calcu-
lated as the score for psychological antecedents.'* These scores
were compared between participants with COVID-19 vaccina-
tion intent and those who did not, using the t-test.

Multiple logistic regression analysis was performed to clar-
ify the association between the 5C psychological antecedents
and COVID-19 vaccination intent in the second wave survey.
The dependent variable was set as a dichotomous variable

coded as “1” if the participant had COVID-19 vaccination
intent at the time of the second wave survey and “zero” other-
wise. The independent variable was the mean score of the five
psychological antecedents. All variables were simultaneously
placed in the model, and the model was adjusted for educa-
tional attainment and annual personal income, which was
reported to be associated with vaccination intent in a recent
systematic review.* For the sensitivity analysis, these multiple
logistic regression analyses were also performed only among
participants who were not contacted by health centers regard-
ing COVID-19 vaccination at the time of the second survey.
Statistical analyses were performed using IBM SPSS Statistics
for Windows, version 27 (IBM Japan, Tokyo, Japan). Two-
sided p-values less than 0.05 were considered statistically
significant.

Results

Of the 3,000 respondents in the baseline survey, 345 were
excluded for the following reasons: not obtaining valid
responses in the follow-up survey (n = 317) and incomplete
data provided by the survey company (n = 28). Therefore, the
analysis set consisted of 2,655 participants (Table 1). At the
time of the second wave survey, compared with the baseline
survey, the proportion of participants with COVID-19 vacci-
nation intent had significantly increased from 62.1% to 72.4%
among all participants (p value < .001). In all sex and age
groups, the proportion of participants with COVID-19 vacci-
nate intent increased, but no statistically significant difference
was found in men in their 20s and 30s (Figure 1).

Table 2 shows the mean values of the 5C psychological ante-
cedents of vaccination. In all groups, the mean value confidence
and collective responsibility was significantly higher, and the
mean value complacency and constraints was significantly
lower among participants having COVID-19 vaccinate intent,
compared with those who did not. In women aged 40-59 years
and men aged 60-79 years, the mean value of calculation was
significantly lower among participants having COVID-19 vacci-
nate intent, compared with those without intent.

Table 3 shows the results of logistic regression analysis. In
all groups, high values of confidence and collective responsi-
bility were significant factors for having COVID-19 vaccina-
tion intent. In all groups, a high value of calculation was a
significant factor for not having COVID-19 vaccinate intent,
whereas complacency was not associated with having a
COVID-19 vaccination intent in all groups. A high value of
constraints was a significant factor for not having COVID-19
vaccination intent among men. The sensitivity analysis showed
relatively similar results (Supplementary Material 2).

Discussion

In this study, we aimed to clarify the trends in COVID-19
vaccination intent from pre- to post-COVID-19 vaccine dis-
tribution and to identify the association between the 5C psy-
chological antecedents of vaccination and COVID-19
vaccination intent by sex and age in Japan. Although the
proportion of participants with COVID-19 vaccination intent
increased on the whole after the start of vaccine distribution in
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Table 1. Participants’ characteristics.

Men Women
20-39 years 40-59 years 60-79 years 20-39 years 40-59 years 60-79 years
N= 353 N= 527 N= 435 N= 367 N= 495 N= 478
n (%) n (%) n (%) n (%) n (%) n (%)

Marital status

Married 90 (25.5) 296 (56.2) 348 (80.0) 127 (34.6) 337 (68.1) 360 (75.3)

Not married 263 (74.5) 231 (43.8) 87 (20.0) 240 (65.4) 158 (31.9) 118 (24.7)
Employment status

Working 279 (79.0) 475 (90.1) 222 (51.0) 253 (68.9) 287 (58.0) 103 (21.5)

Not working 74 (21.0) 52 (9.9 213 (49.0) 114 (31.1) 208 (42.0) 375 (78.5)
Residential area

Tokyo metropolitan area® 103 (29.2) 175 (33.2) 134 (30.8) 118 (32.2) 151 (30.5) 155 (32.4)

Other 250 (70.8) 352 (66.8) 301 (69.2) 249 (67.8) 344 (69.5) 323 (67.6)
Living arrangement

Alone 99 (28.0) 109 (20.7) 61 (14.0) 65 (17.7) 56 (11.3) 83 (17.4)

With others 254 (72.0) 418 (79.3) 374 (86.0) 302 (82.3) 439 (89.7) 395 (82.6)
Educational attainment

University graduate or above 248 (70.3) 329 (62.4) 284 (65.3) 228 (62.1) 181 (36.6) 118 (24.7)

Below university graduate level 105 (29.7) 198 (37.6) 151 (34.7) 139 (37.9) 314 (63.4) 360 (75.3)

Annual personal income

<2 million yen [approximately 19,000 USD] 123 (34.8) 87 (16.5) 93 (21.4) 210 (57.2) 366 (73.9) 385 (80.5)

2-<4 million yen [19,000 -< 38,000] 96 (27.2) 114 (21.6) 202 (46.4) 114 (31.1) 87 (17.6) 70 (14.6)

4-<6 million yen [38,000 -< 57,000] 92 (26.1) 136 (25.8) 89 (20.5) 28 (7.6) 34 (6.9) 14 (2.9)

=6 million yen or more [57,000-] 42 (11.9) 190 (36.1) 51 (11.7) 15 4.1) 8 (1.6) 9 (1.9)
Underlying diseases

Yes 49 (13.9) 143 (27.1) 249 (57.2) 27 (7.4) 92 (18.6) 194 (40.6)

No 304 (86.1) 384 (72.9) 186 (42.8) 340 (92.6) 403 (81.4) 284 (59.4)

“Tokyo metropolitan area included Tokyo, Kanagawa, Saitama, and Chiba prefectures.
PUnderlying diseases included heart disease, respiratory disease, kidney disease, diabetes, and hypertension.
100.0
90.0
80.0
70.0
60.0
% 50.0
40.0
30.0
20.0

10.0

0.0

Men Men Men Women Women ‘Women
20-39 years 40-59 years 60-79 vears 20-39 years 40-59 years 60-79 years

B January 2021 8 April 2021

Figure 1. The proportion of participants who had COVID-19 vaccination intent during the baseline (January 2021) and second wave (April 2021) surveys. The McNemar
test was performed to compare the prevalence (* p value < .05, ** p value < .001).

Japan, COVID-19 vaccination intent among young adults a positive association with confidence and collective responsi-
remains low. Regarding the association between psychological bility (willingness to protect others), and negative association
factors and vaccination intent after the start of vaccine with calculation (engagement in extensive information search-
distribution, of the 5C psychological antecedents of vaccina- ing) in all age and sex groups. Constraints (structural and
tion, the results of multiple logistic regression analyses showed  psychological barriers) were negatively associated only among
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Table 3. Individual psychological factors associated with COVID-19 vaccination intent.

95% confidence

95% confidence 95% confidence

Odds ratio® interval p-value  Odds ratio interval p-value  Odds ratio interval p-value
Men
20-39 years 40-59 years 60-79 years
Confidence 3.90 (2.45-6.22) <0.001 3.16 (2.16-4.61) <0.001 2.47 (1.21-5.06) 0.014
Complacency 0.79 (0.55-1.12) 0.187 0.83 (0.59-1.16) 0.266 1.18 (0.63-2.22) 0.600
Constraints 0.66 (0.44-0.99) 0.043 0.69 (0.47-1.00) 0.048 0.38 (0.21-0.71) 0.002
Calculation 0.55 (0.36-0.84) 0.006 0.50 (0.35-0.70) <0.001 0.24 (0.12-0.47) <0.001
Collective 3.48 (2.02-5.97) <0.001 492 (2.90-8.36) <0.001 7.49 (2.81-20.00) <0.001
responsibility
Women
20-39 years 40-59 years 60-79 years
Confidence 453 (2.69-7.64) <0.001 3.32 (2.15-5.12) <0.001 4.80 (2.39-9.63) <0.001
Complacency 117 (0.78-1.74) 0.451 0.81 (0.56-1.16) 0.249 0.71 (0.40-1.25) 0.236
Constraints 0.69 (0.44-1.08) 0.100 1.10 (0.76-1.59) 0.601 0.91 (0.49-1.70) 0.771
Calculation 0.41 (0.27-0.61) <0.001 0.31 (0.20-0.46) <0.001 0.52 (0.33-0.83) 0.006
Collective 5.48 (2.93-10.23) <0.001 8.82 (5.01-15.51) <0.001 9.09 (4.24-19.48) <0.001
responsibility

The dependent variable was set as a dichotomous variable coded as “1” if the participant had COVID-19 vaccination intent in the second wave survey and “zero”
otherwise. The independent variable was the mean score of the five psychological antecedents.
All variables were placed in the model simultaneously, and the model was adjusted for educational attainment (university graduate or above/below) and annual

personal income (<19,000 USD /19,000-38,000 /38,000-57,000/>57,000).

men. We believe findings from this study can be used to plan
effective COVID-19 vaccine uptake campaigns among the
general public.

Recent systematic reviews have reported that COVID-19
vaccine acceptance is lower in women and younger individuals
than in other sex and age groups, respectively.””* One systematic
review also reported that in addition to these two factors, the
COVID-19 vaccination intent was lower in disadvantaged
groups, such as those with lower income or education level
and those belonging to an ethnic minority group, than in the
other groups which may be caused by social inequality.”*** To
achieve high vaccination coverage, it is necessary to clarify the
status of psychological factors among high vaccine hesitancy
populations and to plan tailored communications.> Among the
sociodemographic factors associated with vaccine hesitancy, sex
and age are relatively easier to acquire and target than other
sociodemographic factors that may affect vaccination intent.
Therefore, we clarified the COVID-19 vaccine acceptance situa-
tion, stratified by sex and age. As a result, COVID-19 vaccina-
tion intent in post- vaccine distribution improved overall
compared to pre-vaccine distribution. However, despite there
being some improvement, only a slight increase was found
among men in their 20s and 30s, and women in their 20s and
30s, and the percentage of individuals having COVID-19 vacci-
nation intent was still low. Several longitudinal studies in the
United States have reported that COVID-19 vaccination intent
declined over time from the early phase of the COVID-19
pandemic to late 2020.>'" A systematic review by Robinson
et al., which included 28 large nationally representative studies
in 13 countries, also reported that the number of individuals
expressing that they will refuse a COVID-19 vaccine have
increased over time from March to October 2020.* These studies
reveal trends in COVID-19 vaccination intentions before the
vaccine was distributed in Western countries. On the other
hand, a recent study in the United States reported that the

COVID-19 vaccination intent increased among citizens from
September 2020, when the vaccine was not distributed, to
December 2020, when it started, although it did not significantly
increase among those aged 20-49 years old.*’ Our results gen-
erally agree with these findings. This may indicate that COVID
—19 vaccination intent among ordinary citizens might improve
after vaccine distribution, but COVID-19 vaccination intent
among young people remains low. To achieve high vaccination
coverage, educational campaigns targeting young adults may be
of particular importance.

We clarified the association between psychological factors and
vaccination intent based on the 5C psychological antecedents of
vaccination so that this could be utilized to plan an evidence-
informed educational campaign according to age and sex.
Confidence and collective responsibility were positively associated
with COVID-19 vaccination intent among all age and sex groups.
Many previous studies have reported a positive association
between perceived safety and effectiveness of the COVID-19
vaccine, which are included in the concept of confidence, and
vaccination intent.>*”'*'> However, there are few studies on the
association between collective responsibility and COVID-19 vac-
cination intent.'®'®'” Collective responsibility is defined as the
willingness to protect others by one’s own vaccination through
herd immunity."* While people high in collective responsibility
are willing to vaccinate in another person’s interest, having low
values can indicate that a person does not know about herd
immunity, does not care, or does not want to vaccinate for the
benefit of others."* A few previous studies have reported that
higher levels of collective responsibility or altruism are associated
with higher COVID-19 vaccination intent.''*''® A systematic
review suggested that effective communication of herd immunity
may increase general vaccination intent.’® Regarding COVID-19
vaccination, educational campaigns on herd immunity may be
effective, as many citizens may not be aware or understand the
concept.”’
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The current study showed that constraints were significantly
associated with COVID-19 vaccination intent only among men in
multiple logistic regression analyses. Kreps et al. reported that the
impact of factors associated with COVID-19 vaccination intent on
individual’s decision-making differs by sex in the United States.>>
Our results may indicate that Japanese men emphasize vaccination
convenience as part of decision-making during post-vaccine dis-
tribution, while women do not. In outreach activities to men, it
may be important to improve the accessibility of vaccination
services. Our results from the multiple logistic regression analyses
also showed that complacency was not associated with COVID-19
vaccination intent in all groups. Perceived likelihood of a disease
and perceived severity of a disease, which are included in the
concept of complacency, are important factors for vaccination
intent.” Many recent studies have also reported an association
between complacency and COVID-19 vaccine hesitancy,*”'*'®
but few studies measured all factors of the 5C psychological
antecedents.'® Our results may indicate that for the COVID-19
vaccine, which was developed rapidly, perceived safety of the
vaccine and thoughts about collective responsibility were more
important factors in vaccination intent than perceived risk of the
disease in Japan at the time of post-COVID-19 vaccine
distribution.

Kwok et al. reported that in March 2020, during the early phase
of the COVID-19 pandemic, they evaluated the association
between the 5C psychological antecedents of vaccination and
COVID-19 vaccination intent in nurses and found that more
confidence, less complacency, and more collective responsibility
were positively associated with intent, whereas constrains and
calculation were not associated with intent.'® On the other hand,
the present study shows that high calculation was associated with
low COVID-19 vaccination intent. This may mean that indivi-
duals who are enthusiastic about collecting information have a
lower COVID-19 vaccination intent. Under ordinary circum-
stances, it is assumed that individuals high in calculation evaluate
the risks of infection and vaccination to derive a good decision."*
However, the Internet provides anti-vaccination activists with an
opportunity to spread their message,” and anti-vaccination con-
tents on the Internet includes words that are consumer-
orientated.”® Therefore, it is likely that the more people search
for information about vaccines, the more critical information
about vaccines they will find.*> Regarding COVID-19 infections
and vaccines, misleading information and misinformation are
spread in various media, especially social media.”® Previous studies
conducted in Western countries reported that susceptibility to
misinformation is associated with a lower likelihood of getting
vaccinated for COVID-19.” Our results may imply that increased
exposure to misinformation as a result of individuals’ engagement
in extensive information searching may have reduced the will-
ingness of those susceptible to misinformation to be vaccinated.
Therefore, providing correct information using consumer-
friendly messages on various media platforms, including partici-
patory Internet platforms, and increasing opportunities for ordin-
ary citizens to interact with pro-vaccine information may be
necessary.

The strengths of our study include the large sample size and
the selection of participants from all regions of Japan using
quota sampling. However, the limitations of this study must be

considered. First, participants were recruited from a single
Internet research company, and these results may have been
affected by selection bias. Second, although the original 5C
scale referred to in this study is a validated questionnaire,
which also provides guidance on how to adapt the 5C scale in
another language,'*> we lacked time for preparation and
therefore were unable to follow this guidance completely.
Third, although there was a negative association between cal-
culation on the 5C psychological antecedents and COVID-19
vaccination intent in this study, calculation is thought to be
associated with a deliberative cognitive style of decision
making."* Tt is possible that a deliberative cognitive style of
decision-making lead to avoidance of the new and rapidly
developed COVID-19 vaccine, but this point was unclear in
this study. Fourth, in this study, the 5C psychological antece-
dents of vaccination were not measured at the baseline survey.
As with vaccination intent, the 5C psychological antecedents of
vaccination may have changed from pre- to post-COVID-19
vaccine distribution, and these changes may have influenced
the vaccination intent in the second wave survey. Fifth, our
results did not clarify the reason why COVID-19 vaccination
intent differs by sex and age in Japan, since the main purpose of
our study was to reveal the trends in COVID-19 vaccination
intent from pre- to post-COVID-19 vaccine distribution and to
identify the association between the 5C psychological antece-
dents of vaccination and COVID-19 vaccination intent by sex
and age. Future research may be needed to clarify the associa-
tion between sociodemographic factors, such as sex, age, edu-
cational level, income level, and race, and psychological factors
related to vaccination intent. Despite these limitations, to the
best of our knowledge, this study is one of the first studies to
clarify the trends in COVID-19 vaccination intent from pre- to
post-COVID-19 vaccine distribution and to identify the asso-
ciation between the 5C psychological antecedents of vaccina-
tion and COVID-19 vaccination intent in Japan.

In conclusion, the vaccination intent among ordinary citi-
zens in Japan increased after vaccine distribution, but improve-
ment was poor among young men. COVID-19 vaccination
intent may be affected not only by confidence and constraints
but also by calculation and collective responsibility among all
generations. Further research on COVID-19 vaccination intent
focusing on the 5C psychological antecedents and COVID-19
vaccination intent may be needed.
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