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Abstract

Research indicates that integration contributes to maintaining health among migrants, yet little is known about the asso-
ciation between integration and vaccination acceptance. This study aimed to explore COVID-19 vaccine intention and
acceptance, and the association between integration and vaccine hesitancy among migrants in Japan. We conducted an
internet survey among migrants in Japan from October 5 to October 14, 2021. Among 1,455 participants, 11.6% reported
hesitancy toward COVID-19 vaccination. We found that the overall integration and social integration were associated
with the vaccination intention. Some commonly identified barriers (e.g., financial difficulties, language) were not related
to COVID-19 vaccination acceptance among migrants in Japan. Highly integrated migrants were less likely to report vac-
cine hesitancy against COVID-19. To promote COVID-19 acceptance among migrants, customized intervention policies
should focus on the migrants with a lower level of integration, especially those with little social connection with the locals.

Keywords Migrants - integration - vaccine hesitancy - COVID-19 - Japan

Introduction

Vaccination is vital to controlling COVID-19 infection. It
is particularly important to promote COVID-19 vaccina-
tion among migrants, not only because of the essentiality
to achieve global herd immunity, but also because migrants
have been one of the most vulnerable groups during the pan-
demic [1]. Evidence has shown that migrants have a higher
risk of exposure to COVID-19 because many of them hold
essential jobs and have fewer opportunities to work from
home or stay home when they are sick [2, 3]. Further, some
migrants also have had difficulties in maintaining physical
distancing and self-isolation because of their overcrowded
living conditions [2—4]. As a result, higher COVID-19 infec-
tion and mortality rates have been observed among migrants
and ethnic minority groups [2—6]. Thus, equitable access to
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COVID-19 vaccines is vital to prevent an increase in social
and health inequality among migrants.

Previous studies have shown that, globally, migrants
are one of the groups that suffer from under-immunization
against vaccine-preventable diseases [7—10]. The factors
related to their vaccination behavior include individual-
level factors (e.g., place of birth, socioeconomic status,
residential duration, personal beliefs or trust, language pro-
ficiency) and structural obstacles, such as administrative
barriers and health system barriers [11-13]. Furthermore,
emerging evidence from European countries shows much
greater hesitancy and lower uptake of COVID-19 vaccines
among migrants and certain ethnic minority groups [14—18].

However, migrant populations are also diverse, and it is
expected that their disadvantage in access to healthcare may
decrease in line with their level of integration into the host
society. Integration is a concept representing a successful
settlement of migrants, which could be measured by the
migrants’ knowledge and capacity to build a successful, ful-
filling life in the host society [19-21]. Previous studies have
indicated that integration contributes to maintaining health
among migrants, and poor integration increases health vul-
nerabilities [22—-25]. Research has shown that migrants liv-
ing in a society with problematic integration policies are
more likely to report poor health; furthermore, barriers to
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socioeconomic integration and discriminatory processes
may lead to a higher risk of depression among migrants [23,
24]. Regarding vaccine acceptance, a study in China found
that migrants’ integration (e.g., employment, language, and
discrimination perception) was related to the complete vac-
cination of their children [22].

Integration includes multiple aspects, such as psycho-
logical, social, economic, political, navigational, and lin-
guistic dimensions [21]. Psychological integration refers
to an emotional bond with the host society, while social
integration refers to social contacts in the host country [26].
As collective responsibility is a vital factor for vaccination
intention [27], a stronger sense of belonging to the host
country and increased contact with locals may enhance vac-
cination motivation. Economic integration is one of the most
important aspects of integration; more economic resources
can help mitigate constraints (e.g., unpaid leave and finan-
cial burden) affecting vaccination behaviors. In this study,
political and navigational integration refer to basic knowl-
edge for navigating the host country’s political system and
social institutions [21]. Lack of political or navigational
integration can reinforce structural obstacles to vaccination.
Furthermore, language is a commonly recognized barrier
for migrants’ access to healthcare services in the host coun-
try; therefore, limited linguistic integration could be a major
constraint in vaccination. Thus, the overall integration of
migrants may facilitate their COVID-19 vaccine intentions.
However, the association between integration and vaccina-
tion acceptance among migrants has not yet been examined.

COVID-19 vaccination in Japan began on February 17,
2021, as a staged roll-out process according to priority
groups; it prioritized medical staff, followed by older adults
and people with chronic illnesses [28]. COVID-19 vac-
cines are free for all residents of Japan, including migrants,
regardless of citizenship status or migration background. As
of October 4, 2021, the proportion of the population who had
received the first and second doses was 67.2% and 58.2%,
respectively [29]. Many studies have been conducted to
explore the determinate of vaccine intention among Japa-
nese: women, young people, single people, urbanites, peo-
ple with low socioeconomic status, and those with severe
psychological distress were more likely to be hesitant to
accept the COVID-19 vaccine [30-34]. However, little is
known about the attitudes toward COVID-19 vaccination
among migrants in Japan, despite a growing foreign popula-
tion. To fill this gap, this study aimed to explore migrants’
intention to receive the COVID-19 vaccine and their rea-
sons for hesitancy, as well as the association between inte-
gration and vaccine acceptance.
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Method
Participants and Data Collection

The Japanese government has enacted a series of policies
to attract foreign populations (e.g., international students;
migrant workers, both skilled and unskilled) since the 1990s
in response to the lack of labor due to the aging Japanese
population. In 2019, the foreign population in Japan reached
a record 2.9million, comprising 2.3% of the whole popu-
lation [35]. Most of the foreign population in Japan were
from Asian countries (84.1%; mainly from China: 26.8%,
Vietnam: 15.4%, South Korea: 14.6%; Philippines: 9.7%),
while the proportions of residents from Europe, Africa,
North America, South America, and Oceania were 2.7%,
0.7%, 2.6%, 9.3%, and 0.5%, respectively [36]. All migrants
with a registered residence have the same access to national
health care services as Japanese citizens.

We conducted a cross-sectional survey on COVID-19
and integration among migrants in Japan from October 5
to October 14, 2021. The questionnaire was available in
Japanese, English, and plain Japanese. The questions devel-
oped in Japanese were translated into English, and vice
versa, by bilingual speakers on the research team. Further,
in consideration of those who do not quite understand either
Japanese or English, the questionnaire was also available
in plain Japanese (Yasashii Nihongo, a writing style using
easy phrases and fewer Chinese characters) edited by a
language editing company (Dank Co., Ltd.; https://www.
dank-yasanichi.jp/). In a pilot survey, we tested the ques-
tionnaire with two members from foreigner support groups
and 14 migrants with various language capacities and back-
grounds from nine different countries. We revised the ques-
tionnaire by replacing difficult words, highlighting easily
overlooked information, and providing further instructions
to improve understandability and translation accuracy. We
conducted the survey online through a survey company,
GMO Research (https://gmo-research.com/), which has the
largest online survey panel network in Japan. As of October
2021, the network can access 23.6million residents in Japan
(https://gmo-research.jp/service/panel/jcp), including over
20,000 foreign nationals. We invited all active registrants of
foreign nations who are over 20 years old, regardless of the
COVID-19 vaccination status and intention, to participate
in our survey. In total, 2,258 participants from 52 countries
and regions completed the questionnaire.

To ensure data quality, we adopted a response time
approach and self-reported diligence approach to detect
careless or insufficient effort in responding [37-39]. Based
on a recommended cutoff of 2s per item [38], we excluded
responses that took less than 342s for completion. In addi-
tion, we discarded the answers from those who reported
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Fig. 1 Flow chart of the data
collection

Invited to participate
n=20,222

Did not participate
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n=17,964

Completed the survey
n=2,258

Invalid responses (n=272)

A) Short response time (<342 seconds)
B) Not understand most of the survey

(self-reported)
C) Acquired Japanese citizenship or

Valid responses
n=1,986

did not report nationality

Not the subject of this study (n=531)
A) Born in Japan

v

B) Duration of residency in Japan was
less than one year

study
n=1,455

Participants included in this

that they did not understand most of the survey through a
self-reported item on understanding at the end of the survey.
Further, because our focus was on foreign-born migrants
who had been living in Japan before the COVID-19 pan-
demic, the responses from locally-born second-generation
immigrants and those whose duration of residency in Japan
was less than one year were excluded from the study. Con-
sequently, the responses of 1,455 participants from 48
countries and regions were used in the analysis (Fig.1). The
proportions of participants who answered the questionnaire
in Japanese (n=1,217), plain Japanese (n=94), and English
(n=144) were 83.7%, 6.5%, and 9.9%, respectively.

This study design was approved by the ethics review
board of the Center for Northeast Asian Studies of Tohoku
University (CNEAS-ER2021-04). Informed consent was
obtained from all participants.

Measures
Vaccine Intention

Vaccine hesitancy was defined as a delay in acceptance or
refusal of vaccination despite the availability of vaccination

services [40]. We first asked all participants about their
COVID-19 vaccination experience. Those who were not
fully vaccinated were asked about their intention to receive
the vaccine through the question “Do you plan to get vacci-
nated?”” with the possible answers “Yes, | have already made
an appointment,” “Yes, but I haven’t made the appoint-
ment,” “No, I don’t want to be vaccinated,” and “I haven’t
decided yet.” We defined those who reported that they do
not want to be vaccinated or have not decided as the hesitant
group. The rest, those who were already fully vaccinated or
planned to be vaccinated, were defined as the intent group.
Furthermore, we inquired about the reason for their
vaccine hesitancy using a multiple-choice question with
12 response options (e.g., “I am concerned about the side
effects,” “It’s difficult to get time away from work or
school”) (Fig.2). These options were mainly related to how
participants think and feel about COVID-19 vaccines (a, b,
¢, d, e, i, and g) and their barriers to vaccine access (T, j, k,
1, and m) [41]. Ten options were adopted from the COVID-
19 symptom survey (Version 11, 06/07/2021-07/23/2021;
https://covidmap.umd.edu/), based on Japan’s vaccination
situation. For example, as the COVID-19 vaccination is free
in Japan, we did not include the option “I am concerned
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Fig. 2 Reasons for hesitancy
toward COVID-19 vaccination
(n=168)

a. I am concerned about side effects NG 61.31

b. I plan to wait and see if it is safe and may get it later [ INREREMNNNNEN 40.48

c. I don't know if a COVID-19 vaccine will work [N 31.55

d. I don't like vaccines [N 18.45

e. I don't believe I need a COVID-19 vaccine

I 13.10

f. I could not get the type of vaccine [ wanted [l 8.93

g. I think other people need it more than I do right now [l 7.74

h. Other M 7.14

i. [ want to receive it in my home country [l 6.55

j. It's difficult to make an appointment for vaccination [l 5.95

k. It's difficult to get time away from work or school M 5.36

1. T have difficulty traveling to the vaccination site [l 5.36

m. It is against my religious beliefs W 2.38

about the cost of a COVID-19 vaccine.” Two response
options (i.e., “I want to receive it in my home country,”
and “It’s difficult to make an appointment for vaccination™)
were added based on the pilot test.

Integration

We adopted the short form of the Immigration Policy Lab
Integration Index (IPL-12) to measure the integration, which
was designed to be universal for meaningful comparisons
across all migrant groups [21]. The scale captures six criti-
cal dimensions of integration—psychological, economic,
political, social, linguistic, and navigational—with two sur-
vey items for each (Tablel). We revised the item measur-
ing social integration to ask participants for the frequency
with which they had dinner with Japanese who were not part
of their family before the outbreak of the COVID-19 pan-
demic instead of the frequency of the previous 12 months
used in the original scale. Because in-person interactions
have changed tremendously as a result of social distancing
measures during the past year and may differ according to
the infection situation of residential areas, the amount of in-
person interaction with locals before the pandemic may bet-
ter reflect the social integration of migrants.

The answers for each question were assigned a value
from 1 to 5. The values were summed to form a score for
each dimension. The scores for overall integration were the
sum score of six dimensions, which ranged from 12 to 60.
Higher scores indicate better integration. In the analysis, we
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applied min-max normalization to rescale scores for overall
integration and integration of each dimension from 0 to 1.

Control Variables

The control variables included gender, age, marital status,
education level, duration of total years in Japan, income
level of the home country, residential region, and COVID-
19 infection experience. As household income is one of the
items measuring economic and overall integration, we chose
to control for income level of the migrants’ home country
rather than their household income. The income level of the
home country was coded according to the classification of
the World Bank [42]. Because there were only two partici-
pants from low-income countries, we merged the groups of
low income and lower-middle income. Residential regions
of participants were divided into metropolitan areas and
non-metropolitan areas. Metropolitan areas included 11
regions: Saitama, Chiba, Tokyo, Kanagawa, Gifu, Aichi,
Mie, Kyoto, Osaka, Hyogo, and Nara Prefectures. The rest
of the regions were coded as non-metropolitan areas.

Analysis

We first calculated descriptive statistics for all variables
among full samples and by vaccine hesitancy status. All
background variables, overall integration, and integrations
of six dimensions were compared between intent and hesi-
tant groups using chi-square tests for categorical variables
and r-tests for continuous variables.
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Table 1 Measurement of

! ) Measurement questions Values n Mean S.D.
integration Psycho- *How connected do you feel with  do not feel a connection at 1,455 3.63 1.01
logical Japan? all =1; weak =2; moderately
integration close=3; very close=4;
extremely close=5.
*How often do you feel like an always =1; often=2; some- 1,455 327 0.96
outsider in Japan? times =3; rarely=4; never=>5.
Linguistic *Your own skills in Japanese: | not well at all =1; not well=2; 1,455 4.16 1.07
integration  can read and understand the main moderately well =3; well=4;
points in simple newspaper articles very well=5.
on familiar subjects.
*Your own skills in Japanese: not well at all =1; not well=2; 1,455 4.23 0.94
In a conversation, I can speak moderately well =3; well=4;
about familiar topics and express  very well=5.
personal opinions.
Economic Equivalized income (million yen) less than 1.03=1; 1.04 to 1,204 354 1.42
integration  was calculated according to par- 2.06=2;2.07 t0 3.09=3; 3.10
ticipants’ annual household income to 4.12=4; 4.13 or more=>5.
and household size.
What you have been doing for the unemployed=1; in school/ 1,453 433 1.21
last 4 weeks? doing unpaid housework/
retired = 3; in paid work=5.
Political *How well do you understand the not well at all =1; not well=2; 1,455 3.29  0.99
integration  important political issues facing moderately well =3; well=4;
Japan? very well=5.
In the last 12 months, how often never=1; once ayear=2; once 1,455 245 124
did you typically discuss major a month=3; once a week=4;
political issues facing Japan with  almost every day=5.
others?
Social Before the outbreak of the never=1; once a year=2; once 1,455 2.67 1.22
integration =~ COVID-19 pandemic, how often ~ a month=3; once a week=4;
did you eat dinner with Japanese  almost every day=>5.
who are not part of your family?
With how many of them didyou = 0=1;1t02=2;3t06=3;7t0 1,455 2.76 128
have a conversation - either by 14=4; 15 or more=5.
phone, messenger chat, or text
exchange - in the last 4 weeks?
Navigational In Japan, how difficult or easy very difficult=1; somewhat dif- 1,455 3.75 1.28
integration  would it be for you to see a ficult=2; neither difficult, nor
doctor? easy = 3; somewhat easy =4;
very easy =35.
In Japan, how difficult or easy very difficult=1; somewhat dif- 1,455 3.24 1.32

would it be for you to search for a
job (find proper listings)?

* Reverse coded.

ficult=2; neither difficult, nor
easy = 3; somewhat easy =4;
very easy =5.

A multiple imputation approach was adopted to deal with ~ Results
the missing values in economic integration resulting from
unreported household income or working status. Twenty
imputed data sets were generated. Variables that were incor-
porated in the multiple imputation procedure included all
variables used in the analysis. After imputed data sets were
generated, scores for overall integration were calculated.

Following this, we performed multiple logistic regres-
sions to examine the association of vaccine intention with
rescaled integration scores to identify which dimension of
integrations is related to vaccine hesitancy. Statistical analy-
ses were performed using Stata/SE 17.0.

Sample Description

The sociodemographic characteristics of the participants
included in this study (n=1,455) by vaccine intention are
described in Table2. The mean age of participants was 37.3
years, of whom 61.4% were female.
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Table 2 Characteristics of the

Full sample Intent / fully Hesitant

participants and prevalence of vaccinated group
hesit.anC}./ toward COVID-19 group (n=1287) (n=168)
vaccination n/Mean % /SD % / Mean % /Mean p

total 1,455 100.00 88.45 11.55

Gender 0.970

Female 894 61.44 88.48 11.52

Male 561 38.56 88.41 11.59

Age 0.668

20-29 404 27.77 87.13 12.87

30-39 519 35.67 88.82 11.18

40-49 313 21.51 88.18 11.82

50-59 158 10.86 89.24 10.76

=60 61 4.19 93.44 6.56

Marital status 0.131

Single/divorced/widowed 674 46.32 87.09 12.91

Married 781 53.68 89.63 10.37

Educational level <0.007 ***

High school or below 282 19.38 81.21 18.79

Vocational school/college 236 16.22 88.14 11.86

University or above 937 64.40 90.72 9.28

Duration of total years in Japan 0.036*

<3 years 137 9.42 92.70 7.30

3-10 years 484 33.26 90.70 9.30

10-20 years 383 26.32 85.64 14.36

=20 years 451 31.00 87.14 12.86

Income level of home country 0.065

Low or lower-middle income 197 13.54 89.85 10.15

Upper-middle income 606 41.65 86.14 13.86

High income 652 44.81 90.18 9.82

Residential region 0.581

Non-metropolitan areas 314 21.58 87.58 12.42

Metropolitan areas 1,141 78.42 88.69 11.31

Infected with the COVID-19 0.177

No/don’t know 1,359 93.40 88.15 11.85

Yes 96 6.60 92.71 7.29

Overall integration 0.58 0.17 0.55 0.58 0.022*

Psychological integration 0.61 0.21 0.59 0.61 0.215

Linguistic integration 0.80 0.23 0.78 0.80 0.231
SD: standard deviation. Ecqtl.omif: integrgtion 0.74 0.26 0.71 0.75 0.103
Note. Statistically significant dif. Political integration 0.47 0.22 0.43 0.47 0.024*
ferences are highlighted in bold. Social integration 0.43 0.25 0.39 0.43 0.058

ghlig
Navigational integration 0.62 0.29 0.62 0.62 0.872

*p< .05, ¥*¥p< 001,

Descriptive Statistics

We found that among 1,455 participants, 66.3% (n=964)
had already been fully vaccinated, and 22.2% had received
the first dose and planned to receive the second dose. About
12% of our sample (11.6%) showed hesitancy toward the
COVID-19 vaccine (do not want to be vaccinated: 6.7%;
have not decided yet: 4.9%). Figure2 displays the reasons
for hesitancy. Among respondents who hesitated to be vac-
cinated (n=168), the top reason given was concerns about
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side effects (61.3%), followed by concerns about the vac-
cine’s safety (40.5%) and efficacy (31.6%).

Regarding the relationship between integration and vac-
cine hesitancy, the political integration score (p=.024) and
the overall integration (p=.002) in the hesitant group were
lower than in the intent group.

In addition, significant differences in vaccine intention
were noted by educational level, living duration in Japan,
and income level of the migrant’s home country. The per-
centages of vaccine hesitancy were relatively high among
those whose educational level was high school or below
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(18.8%), those who had been living in Japan for more than
ten years (10-20 years: 14.4%, more than 20 years: 12.9%),
and those who were from upper-middle-income countries
(13.9%).

Multivariable Logistic Regression

Table3 presents the results from multivariable logistic
regression analyses examining the relationship between
COVID-19 vaccine hesitancy and integration. Overall inte-
gration was negatively associated with vaccine hesitancy.
Moreover, a significant association was only found between
vaccine intention and social integration of the six dimen-
sions. Further, although migrants with a higher level of
political integration were more likely to accept the COVID-
19 vaccine, political integration was not the determinant
factor of the vaccine intention after adjusting for socioeco-
nomic characteristics and other dimensions of integration.

Discussion

This is the first attempt to explore vaccine intention among
migrants in Japan and the relationship between integration
and vaccine hesitancy. We found that 11.6% of migrants
were hesitant to be vaccinated against COVID-19. Although
it is difficult to compare this figure with other studies as
vaccination intentions change over time, vaccine intention
among migrants was still not lower than that among Japa-
nese locals. A study found that 11.3% of Japanese citizens
were hesitant to be vaccinated before the availability of the
COVID-19 vaccines [33]. Another study conducted after the
vaccine roll-out found that only 72.4% of Japanese citizens
intended to get vaccinated against COVID-19 [34]. How-
ever, migrants’ vaccine hesitancy has been found to differ
by host society; the proportion of vaccine hesitancy among
migrants in Japan was much lower compared with migrants
in other settings. For example, 25% of temporary foreign
workers from Bangladesh reported vaccine hesitancy [43],
42.3% of people with migratory backgrounds in Munich
had considered getting vaccinated [16], and only 41.2% of
undocumented migrants in western countries reported they
would get the COVID-19 vaccine [44].

The main reason for hesitancy toward COVID-19 vac-
cination among our participants was a lack of confidence in
the vaccine, such as concerns about vaccine harm (e.g., side
effects and safety) and its benefits (e.g., effectiveness). This
result is similar to the reasons among the Japanese popula-
tion [32] and is also consistent with previous studies show-
ing that low confidence in vaccine effectiveness and concern
about safety correlate with not getting vaccinated [41],
which indicates that interventions to increase confidence are

vital for both locals and migrants. Furthermore, although we
found that barriers to vaccine access were not the primary
reason for hesitancy, reducing these barriers may facilitate
vaccination to some degree [41]. As the most commonly
reported barrier-related reason was “I could not get the type
of vaccine I wanted,” increasing the freedom to choose their
preferred vaccine could reduce such barriers.

We also found that the vaccine intention was associ-
ated with overall integration (p=.002). Those with better
knowledge and capacity to build a successful life in the host
society were less likely to report vaccine hesitancy against
COVID-19. Because integration is a complex and bidirec-
tional process, the receiving society’s acceptance also plays
an important role during this process [45, 46]. Efforts and
policies at both community and national levels for migrant
integration may reduce migrants’ hesitancy toward COVID-
19 vaccination, thus reducing health disparities.

Among the six dimensions of integration, migrant’s vac-
cine intention was found to be related to social integration.
Vaccination acceptance was higher among migrants who
had more interaction with locals and vice versa (p=.031).
This result is consistent with previous studies indicating
that social integration could benefit health [24, 25, 47, 48].
Increased contact with the local community could improve
migrants’ access to information regarding the COVID-19
vaccine and boost their trust toward the host society and
its medical system, thus reducing concerns about vaccine
safety and efficacy and increasing vaccine uptake. Further,
because protective motivation is an important psychological
determinant of vaccination acceptance [31, 34], more con-
tact with the host community may promote willingness to
protect others by being vaccinated. This result also suggests
a need to promote vaccination among those who have little
connection with locals. Intervention in collaboration with
the migrant community may be effective, because those
migrants may be closer to their own community. Further,
because integrated individuals may be subject to social con-
trols and the attitude among locals may affect the migrant’s
intention [41, 47], mitigating the hesitancy among Japanese
is also crucial in facilitating vaccination among migrants.

Although language has been one of the dominant barriers
to access to health services faced by migrants [7, 10], we
did not find a significant relationship between vaccine inten-
tion and linguistic integration. This may be because most of
our participants lived in metropolitan areas (78.4%), where
multilingual information and services are relatively well
provided for the concentrated foreign population. Addition-
ally, because the questionnaire was in Japanese and English,
the participants in this study may have relatively high lan-
guage skills enabling them to acquire information in Japan.
As shown in a study on the difficulties experienced by Bra-
zilian migrants in Japan, language barriers may be more
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severe for those who can only speak a minority language
and live in a region with few foreigners [49].

We also did not find a significant association between
the COVID-19 vaccine intention and economic integration,
a commonly identified barrier to vaccination. Access to
COVID-19 vaccines is free for all residents, whereas vac-
cines for other diseases are at the expense of patients who
need health insurance to claim a subsidy. As highlighted by
Brewer et al. (2017), interventions such as reducing barri-
ers can directly facilitate vaccination uptake [41]; our work
adds to existing evidence that free access to vaccines may
effectively promote vaccination among groups that are
under-immunized due to financial burden. Additionally,
migrants with higher education and older adults (= 60 years)
were less likely to be hesitant; this result was also found
among Japanese citizens [30, 50]. Migrants with lower edu-
cational levels may lack knowledge regarding the COVID-
19 vaccine, leading to a lower vaccination intention [51].
As Japan is a severely aging society and older adults are
at higher risk of contracting COVID-19, the Japanese gov-
ernment has implemented policies targeting this group (e.g.,
priority vaccination); this may have raised vaccine uptake
among older adults in both local and migrant groups [50].

The total number of years spent in Japan was related
to vaccine hesitancy only after controlling for sociodemo-
graphic characteristics and integration levels, indicating that
migrants who had lived in Japan for a long time and had a
higher level of integration were less likely to exhibit vac-
cine hesitancy. Newcomers also tended to report lower vac-
cine hesitancy because they have relatively higher mobility
and required COVID-19 vaccination for traveling across the
border, which may have increased their vaccination inten-
tion. Tailored interventions for those with low educational
level individuals, the younger generation, and those with
relatively long duration of stay in Japan but a low integra-
tion level should be designed as part of vaccination promo-
tions among migrants.

Although our study addresses important gaps in the
knowledge on COVID-19 vaccination acceptance and inte-
gration among migrants, a few limitations should be men-
tioned. First, we did not use probability sampling because
random sampling that targeted the foreign population was
not virtually feasible owing to the unavailability of a com-
plete sampling frame as well as considerable time and finan-
cial constraints. In fact, the lack of data on migrants has been
a long-standing problem, which was highlighted even more
during the COVID-19 pandemic [2, 3, 52, 53]. However,
we attempted to reach as many migrants as possible by con-
ducting the survey using the largest online survey panelist
network (approximately 19.2% of the population in Japan).
Because online survey monitors tend to be more educated
and have better socioeconomic status [54], the degree of

integration among participants in this study may be higher
than that of other migrants. Thus, associations between inte-
gration and vaccine intention could be less clear and under-
estimated in the current study.

Second, though translation and back-translation is a
desired practice in multilingual surveys, we did not imple-
ment this method as the English version of the questionnaire
was an additional option. As we expected most participants
to answer the questionnaire in Japanese as they are moni-
tors for surveys usually conducted in Japanese, we focused
on improving the comprehension of the Japanese question-
naire. Nevertheless, through the pilot test, we made efforts
to ensure that the questions in different languages repro-
duced the same meaning. Additionally, we found that social
integration was significantly related to vaccine hesitancy,
but it should be noted that one of the items measuring social
integration was revised to reflect social contact before the
pandemic.

Furthermore, the definition of vaccine hesitancy is heav-
ily debated in the literature [41]. A strict differentiation
between beliefs and behaviors may be more desirable, as,
for example, those who were hesitant at the time of the sur-
vey may get vaccinated afterward. Nevertheless, we adopted
the definition that mainly focuses on vaccine behavior, as
the COVID-19 vaccine campaign was already underway
during our survey period, and it was impossible to strictly
distinguish the respondents’ motivational state from their
actual behavior. Last, because vaccination intention differed
according to the time, region, and population, our findings
may be limited to migrants in Japan during the period when
the government was promoting the vaccination energeti-
cally. Thus, further studies across time frames and among
migrants whose integration is relatively low are required.

Conclusion

Overall, integration and social integration were associated
with the vaccination intention among migrants in Japan.
Some commonly identified barriers (e.g., financial difficul-
ties, language) were not related to COVID-19 vaccination
acceptance among migrants in Japan. To promote COVID-
19 acceptance among migrants, customized intervention
policies should focus on migrants with a lower level of inte-
gration, especially those with little social connection with
locals.

Acknowledgements This work was supported by Promoting Grants
for Research Toward Resilient Society 2021(Tohoku University) and
Ensemble Grants for Early Career Researchers 2021 (Tohoku Univer-
sity).

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

@ Springer



Journal of Immigrant and Minority Health

adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

10.

11.

12.

13.

14.

Machado S, Goldenberg S. Sharpening our public health lens:
advancing im/migrant health equity during COVID-19 and
beyond. Int J Equity Health. 2021;20:1-3.

Gruer L, Agyemang C, Bhopal R, Chiarenza A, Krasnik A,
Kumar B. Migration, ethnicity, racism and the COVID-19 pan-
demic: a conference marking the launch of a new Global Society.
Public Heal Pract. 2021;2:100088.

Hayward SE, Deal A, Cheng C, Crawshaw A, Orcutt M, Vandre-
vala TF, et al. Clinical outcomes and risk factors for COVID-19
among migrant populations in high-income countries: a system-
atic review. J Migr Heal. 2021;100041.

Bhala N, Curry G, Martineau AR, Agyemang C, Bhopal R.
Sharpening the global focus on ethnicity and race in the time of
COVID-19. Lancet. 2020;395:1673-6.

Sze S, Pan D, Nevill CR, Gray LJ, Martin CA, Nazareth J, et
al. Ethnicity and clinical outcomes in COVID-19: A systematic
review and meta-analysis. Eclinicalmedicine. 2020;29:100630.
Guijarro C, Pérez-Fernandez E, Gonzalez-Pifieiro B, Meléndez V,
Goyanes MJ, Renilla ME, et al. Differential risk for COVID-19
in the first wave of the disease among Spaniards and migrants
from different areas of the world living in Spain. Revista Clinica
Espaiiola Engl Ed. 2021;221:264-73.

Charania NA, Gaze N, Kung JY, Brooks S. Interventions to reduce
the burden of vaccine-preventable diseases among migrants and
refugees worldwide: A scoping review of published literature,
2006-2018. Vaccine. 2020;38:7217-25.

Charania NA, Gaze N, Kung JY, Brooks S. Vaccine-preventable
diseases and immunisation coverage among migrants and non-
migrants worldwide: A scoping review of published literature,
2006 to 2016. Vaccine. 2019;37:2661-9.

Lu P, Rodriguez-Lainz A, O’Halloran A, Greby S, Williams WW.
Adult Vaccination Disparities Among Foreign-Born Populations
in the U.S., 2012. Am J Prev Med. 2014;47:722-33.

Karki S, Dyda A, Newall A, Heywood A, Maclntyre CR,
Mclntyre P, et al. Comparison of influenza vaccination cover-
age between immigrant and Australian-born adults. Vaccine.
2016;34:6388-95.

Declich S, Dente M, Tosti M, Ponte GD, Marchetti G, Tavos-
chi L, et al. Vaccinations for migrants during and beyond the
COVID-19 pandemic. Eur J Public Health. 2021;31(Supplement
_3):ckab165-150.

Deal A, Halliday R, Crawshaw AF, Hayward SE, Burnard A,
Rustage K, et al. Migration and outbreaks of vaccine-prevent-
able disease in Europe: a systematic review. Lancet Infect Dis.
2021;21:E387-98.

LinY, Zhang Q, Chen W, Shi J, Han S, Song X, et al. Association
between Social Integration and Health among Internal Migrants
in ZhongShan, China. PLoS ONE. 2016;11:e0148397.

Deal A, Hayward SE, Huda M, Knights F, Crawshaw AF, Carter
J, et al. Strategies and action points to ensure equitable uptake of

@ Springer

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

COVID-19 vaccinations: A national qualitative interview study
to explore the views of undocumented migrants, asylum seekers,
and refugees. J Migr Heal. 2021;4:100050.

Razai MS, Osama T, McKechnie DGJ, Majeed A. Covid-
19 vaccine hesitancy among ethnic minority groups. BMJ.
2021;372:n513.

Robinson E, Jones A, Lesser I, Daly M. International estimates
of intended uptake and refusal of COVID-19 vaccines: A rapid
systematic review and meta-analysis of large nationally represen-
tative samples. Vaccine. 2021;39:2024-34.

Robertson E, Reeve KS, Niedzwiedz CL, Moore J, Blake M,
Green M, et al. Predictors of COVID-19 vaccine hesitancy in
the UK household longitudinal study. Brain Behav Immun.
2021;94:41-50.

Aktirk Z, Linde K, Hapfelmeier A, Kunisch R, Schneider A.
COVID-19 vaccine hesitancy in people with migratory back-
grounds: a cross-sectional study among Turkish- and German-
speaking citizens in Munich. Bmc Infect Dis. 2021;21:1214.

. Ager A, Strang A. Understanding Integration: A Conceptual

Framework. J Refug Stud. 2008;21:166-91.

Kymlicka W. Multiculturalism: Success, failure, and the future.
In: Stiftung B, editor. Rethinking National Identity in the Age of
Migration. Washington, DC: Verlag Bertelsmann Stiftung; 2012.
Harder N, Figueroa L, Gillum RM, Hangartner D, Laitin DD,
Hainmueller J. Multidimensional measure of immigrant integra-
tion. Proc Natl Acad Sci. 2018;115:201808793.

Lin S, Jing Z, Howard N, Chantler T, Cheng J, Zhang S, et al.
Associations of Elements of Parental Social Integration with
Migrant Children’s Vaccination: An Epidemiological Analysis of
National Survey Data in China. Vaccines. 2021;9:884.

Giannoni M, Franzini L, Masiero G. Migrant integration poli-
cies and health inequalities in Europe. BMC Public Health.
2016;16:463.

Levecque K, Rossem RV. Depression in Europe: does migrant
integration have mental health payoffs? A cross-national compari-
son of 20 European countries. Ethnic Health. 2014;20:49-65.
Ford K, Chamratrithirong A, Apipornchaisakul K, Panichapak P,
Pinyosinwat T. Social Integration, AIDS Knowledge and Factors
Related to HIV Prevention Among Migrant Workers in Thailand.
Aids Behav. 2014;18:390-7.

Torunczyk-Ruiz S, Brunarska Z. Through attachment to settle-
ment: social and psychological determinants of migrants’ inten-
tions to stay. J Ethn Migr Stud. 2018;46:1-19.

Betsch C, Schmid P, Heinemeier D, Korn L, Holtmann C, Bohm
R. Beyond confidence: Development of a measure assessing
the 5C psychological antecedents of vaccination. PLoS ONE.
2018;13:¢0208601.

NHK World-Japan. Who gets vaccine priority?. 2021. Avail-
able from: https://www3.nhk.or.jp/nhkworld/en/news/backsto-
ries/1547/. Accessed 20 June 2022.

Cabinet Secretariat of Japanese Government. COVID-19 vac-
cination status. 2021. Available from: https://cio.go.jp/c19vac-
cine_dashboard. Accessed 11 November 2021.

Ishimaru T, Okawara M, Ando H, Hino A, Nagata T, Tateishi S,
et al. Gender differences in the determinants of willingness to get
the COVID-19 vaccine among the working-age population in
Japan. Hum Vacc Immunother. 2021;1-7.

Machida M, Nakamura I, Kojima T, Saito R, Nakaya T, Hanibu-
chi T, et al. Acceptance of a COVID-19 Vaccine in Japan during
the COVID-19 Pandemic. Vaccines. 2021;9:210.

Yoda T, Katsuyama H. Willingness to Receive COVID-19 Vac-
cination in Japan. Vaccines. 2021;9:48.

Okubo R, Yoshioka T, Ohfuji S, Matsuo T, Tabuchi T. COVID-19
Vaccine Hesitancy and Its Associated Factors in Japan. Vaccines.
2021;9:662.


https://www3.nhk.or.jp/nhkworld/en/news/backstories/1547/
https://www3.nhk.or.jp/nhkworld/en/news/backstories/1547/
https://cio.go.jp/c19vaccine_dashboard
https://cio.go.jp/c19vaccine_dashboard
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Journal of Immigrant and Minority Health

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Machida M, Nakamura I, Kojima T, Saito R, Nakaya T, Hanibu-
chi T, et al. Trends in COVID-19 vaccination intent from pre- to
post-COVID-19 vaccine distribution and their associations with
the 5C psychological antecedents of vaccination by sex and age
in Japan. Hum Vacc Immunother. 2021;1-9.

Statistics Bureau of Japan. Chapter 2 Population and Households.
Japan Statistical Yearbook 2021. 2021. Available from: https://
www.stat.go.jp/english/data/nenkan/70nenkan/1431-02.html.
Accessed 11 November 2021.

Immigration Services Agency of Japan. Statistics on foreign resi-
dents in Japan 2020. 2021. Available from: https://www.e-stat.
go.jp/stat-search/files?page=1&layout=datalist&toukei=002500
12&tstat=000001018034&cycle=1&year=20200&month=24101
212&tclass1=000001060399&stat infid=000032104291&tclass
2val=0. (in Japanese) Accessed 11 November 2021.

Meade AW, Craig SB. Identifying Careless Responses in Survey
Data. Psychol Methods. 2012;17:437-55.

Huang JL, Curran PG, Keeney J, Poposki EM, DeShon RP.
Detecting and Deterring Insufficient Effort Responding to Sur-
veys. J Bus Psychol. 2012;27:99-114.

Curran PG. Methods for the detection of carelessly invalid
responses in survey data. J Exp Soc Psychol. 2016;66:4-19.
MacDonald NE. Hesitancy the SWG on V. Vaccine hesitancy:
Definition, scope and determinants. Vaccine. 2015;33:4161-4.
Brewer NT, Chapman GB, Rothman AJ, Leask J, Kempe A.
Increasing Vaccination: Putting Psychological Science Into
Action. Psychol Sci Publ Int. 2017;18:149-207.

The world bank. The World by Income and Region. 2021. Avail-
able from: https://datatopics.worldbank.org/world-development-
indicators/the-world-by-income-and-region.html.

West H, Lawton A, Hossain S, Mustafa AHMG, Razzaque
A, Kuhn R. COVID-19 Vaccine Hesitancy among Tempo-
rary Foreign Workers from Bangladesh. Heal Syst Reform.
2021;7:€1991550.

Page KR, Genovese E, Franchi M, Cella S, Fiorini G, Tlili R, et
al. COVID-19 vaccine hesitancy among undocumented migrants

45.

46.

47.

48.

49.

50.

SI.

52.

53.

54.

55.

during the early phase of the vaccination campaign: a multicentric
cross-sectional study. Bmj Open. 2022;12:e056591.

Portes A, Zhou M. The New Second Generation: Segmented
Assimilation and its Variants. Ann Am Acad Political Soc Sci.
1993;530:74-96.

Valtonen K. From the Margin to the Mainstream: Conceptualiz-
ing Refugee Settlement Processes. J Refug Stud. 2004;17:70-96.
Thoits PA. Mechanisms Linking Social Ties and Support to Phys-
ical and Mental Health. J Health Soc Behav. 2011;52:145-61.
Fothergill KE, Ensminger ME, Robertson J, Green KM, Thorpe
RJ, Juon H-S. Effects of social integration on health: A prospec-
tive study of community engagement among African American
women. Soc Sci Med. 2011;72:291-8.

Quero HC, Dias N. Riding the Wave: Daily Life and Religion
among Brazilian Immigrants to Japan in the Age of COVID-19
Pandemic. Religions. 2021;12:943.

Okubo T, Inoue A, Sekijima K. Who Got Vaccinated for COVID-
19? Evidence from Japan. Nato Adv Sci Inst Se. 2021;9:1505.
Khairat S, Zou B, Adler-Milstein J. Factors and reasons associ-
ated with low COVID-19 vaccine uptake among highly hesitant
communities in the US. Am J Infect Control. 2022;50:262-7.
Etti M, Fofie H, Razai M, Crawshaw AF, Hargreaves S, Gold-
smith LP. Ethnic minority and migrant underrepresentation in
Covid-19 research: Causes and solutions. Eclinicalmedicine.
2021;36:100903.

Mladovsky P. A framework for analysing migrant health policies
in Europe. Health Policy. 2009;93:55-63.

Jang M, Vorderstrasse A. Socioeconomic Status and Racial or
Ethnic Differences in Participation: Web-Based Survey. Jmir Res
Protoc. 2019;8:¢11865.

Callegaro M, Baker R, Bethlehem J, Goritz AS, Krosnick JA,
Lavrakas PJ. Online Panel Research: A data quality perspective.
John Wiley & Sons; 2014.

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

@ Springer


https://www.stat.go.jp/english/data/nenkan/70nenkan/1431-02.html
https://www.stat.go.jp/english/data/nenkan/70nenkan/1431-02.html
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html

	﻿Does the Integration of Migrants in the Host Society Raise COVID-19 Vaccine Acceptance? Evidence From a Nationwide Survey in Japan
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Participants and Data Collection
	﻿Measures
	﻿Vaccine Intention
	﻿Integration
	﻿Control Variables


	﻿Analysis
	﻿Results
	﻿Sample Description
	﻿Descriptive Statistics
	﻿Multivariable Logistic Regression

	﻿Discussion
	﻿Conclusion
	﻿References


