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ABSTRACT

This study aimed to investigate the changes in the willingness of guardians to administer the COVID-19
vaccine to their children, allow the coadministration of other vaccines, and administer the COVID-19
vaccine booster dose. This was a follow-up study conducted 6 months after a similar previous study. The
self-administered questionnaire was distributed through the “Xiao Dou Miao” app and 9424 guardians
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2021. Of all the participating guardians, 86.68% were willing to vaccinate their children with the COVID-19 vaccination;

coadministration; COVID-19
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vaccine, which was approximately 16% more than those in our previous study. Guardians aged =40 years,
healthcare workers, and those with children aged =3 years were more willing to vaccinate their children.
Approximately 77% of the guardians were willing toward the coadministration of COVID-19 and influenza
vaccines. Approximately 64% of the guardians were willing toward the coadministration of other non-
immunization program vaccines with the COVID-19 vaccine for their children. The primary reasons for
reluctance toward the coadministration of vaccines were concerns about vaccine safety and effectiveness.
If necessary, 92% of the guardians were willing to receive a COVID-19 vaccine booster and 82% were
willing to vaccinate their children with a COVID-19 vaccine booster. We hope that this research will
facilitate the formulation of successful strategies for the implementation of COVID-19 vaccinations,
covaccinations, and COVID-19 booster doses, particularly for children aged <6 years.

Introduction countries have also approved emergency COVID-19 vaccination

of 12-17-year-olds.” WHO has defined vaccine hesitancy as
“refusal of vaccines despite the availability of vaccine services”.®

There have been numerous studies about COVID-19 vaccine

Coronavirus disease 2019 (COVID-19) is a formidable chal-
lenge to public health. As a powerful tool in the fight against
the pandemic, vaccines have been developed and approved for

use at an unprecedented speed in compliance with regulatory
procedures." With the development of COVID-19 vaccines
and the gradual vaccination of the world’s population, children
make up a growing proportion of the unvaccinated
population.” However, with COVID-19 not yet contained, the
unvaccinated population is at the greatest risk of contracting
the illness. At the time of writing, the World Health
Organization (WHO) approved ten COVID-19 vaccines for
emergency use.” China approved the emergency use of the
COVID-19 inactivated vaccine in children aged 3-17 years on
11 June 2021.* Vaccination of children aged 12-17 years is
ongoing.” As of 21 January 2022, 2.866 million doses have
been administered to individuals aged 3—11 years in Beijing
and 1.511 million individuals have been completely
vaccinated.® The United States, Europe, Singapore, Canada,
Arabia, the United Arab Emirates, Kuwait, and many other

hesitancy in adults, but there are few studies on the vaccine
hesitancy of guardians regarding the vaccination of their chil-
dren. The research on this topic thus far has found that parental
willingness to allow vaccination of their children is low.
However, the sample sizes of these studies were small.”™'!
From the perspective of herd immunity, protection from the
vaccine in the form of immunity and vaccine coverage go hand
in hand and must be achieved simultaneously.

We previously surveyed guardians of children aged <6 years
and found that approximately 71% of guardians were willing to
vaccinate their children with the COVID-19 vaccine in
February 2021." The present study repeated the survey in the
same demographic to determine whether guardian’s willing-
ness to vaccinate their children with the COVID-19 vaccine
had changed in China since the policy allowing the emergency
vaccination of 3-17-year-olds was announced. We further
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investigated the attitudes of guardians toward receiving the
COVID-19 vaccine booster and the coadministration of other
vaccines both for themselves and their children. Chinese adults
were allowed to receive a booster dose. The COVID-19 booster
was administered on priority to high-risk groups, such as staff
working at ports and border regions and the elderly, and
gradually, the scope was expanded to vaccinate the remaining
population.’® Thus, our primary objective was to compare
guardian willingness to vaccinate their children with the
COVID-19 vaccine before and after China introduced its
child vaccination policy. Our secondary objectives were to
investigate guardian willingness toward getting themselves
and their children vaccinated with the COVID-19 vaccine
booster; toward the coadministration of the COVID-19 and
influenza vaccines for themselves; and toward the coadminis-
tration of the COVID-19 vaccine with other children’s vaccines
not included in the standard child immunization program for
their children. These additional vaccines are voluntary but
must be paid for by the child’s guardian.

Materials and methods
Study design

This was a cross-sectional study on the guardians of children in
China. We created a questionnaire based on the 3Cs (confi-
dence, complacency, and convenience) theory of vaccine
hesitancy.® Twenty-three questions were designed and
included in our questionnaire. The first part of the question-
naire collected demographic and sociological information,
including the role of guardian, age, education, occupation
and annual income, as well as the child’s age, gender and
other characteristics. The second part of the questionnaire
collected the respondents’ willingness to let their children
receive the COVID-19 vaccine. First, we asked the guardians
whether they were the decision-maker in their homes regard-
ing their children receiving the COVID-19 vaccine. For the
guardians who replied positively, we asked whether they were
willing to administer the COVID-19 vaccine to their child and
the reasons for their response. The third part of the question-
naire collected the respondents’ willingness to administer the
COVID-19 vaccine along with other children’s regular vaccines
to their child, to receive the COVID-19 and influenza vaccines
themselves, and to administer the COVID-19 vaccine booster
to their child and receive it themselves.

The questionnaire was designed by the researchers and
produced by the “Questionnaire Star” website (https://www.
wjx.cn/). The questionnaire settings were adjusted to ensure
data quality and answer effectiveness. First, each user could
only fill in the questionnaire once. Once the user submits their
response, it cannot be changed. Second, we clearly marked the
different types of questions as single-choice, multiple-choice,
and open-ended questions. For the open-ended questions, we
placed certain restrictions on the responses, e.g., the guardian’s
age can only be =18 years, to avoid users filling in mistakes.
Third, we included some logical questions. For example, the
guardian’s willingness to vaccinate their child was investigated
only for those guardians who could make the decision regard-
ing the child’s vaccination; guardians who could not take such

decisions in the family skipped such questions. Fourth, all
questions in the questionnaire had to be answered before sub-
mitting. Fifth, the total time to fill the questionnaire was
limited to 3—5 minutes. We removed questionnaires that were
submitted beyond this time limit. Finally, we eliminated the
questionnaires in which the open-ended questions were filled
with obviously wrong answers.

Study population

The “Xiao Dou Miao” (XDM) app is used by parents of chil-
dren aged 0-6. It has 30 million registered users from 31
provinces of mainland China and autonomous regions and
municipalities. Therefore, the users of this app represented
this study’s target population. The self-administered question-
naire was distributed by the XDM app, a mobile application
that allows guardians to make inquiries and communicate on
topics such as children’s vaccination and parenting. Guardians
with access to this app responded to the survey from
September 15 to 8 October 2021. Only guardians with children
aged <6 years were included.

Statistical analysis

Categorical variables were expressed as numbers and percen-
tages. Chi-square testing was used to compare differences
between different groups. Factors influencing attitudes toward
vaccination were studied by binary logistic regression.
A univariate logistic regression model was first applied and
the statistically significant variables were further analyzed with
a multivariate logistic regression model. All statistical tests
were two-sided and p < .05 was considered statistically signifi-
cant. All analyses were performed using R software (ver-
sion 4.0.2).

Ethics approval

This study was approved by the Medical Ethics Committee of
the Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing, China (IPB-2020-15).

Results
Study sample characteristics

In total, 9424 guardians were included. Among the partici-
pants, 7,048 (74.79%) were mothers, 2,059 (21.85%) were
fathers and 317 were other guardians, such as grandparents,
aunts, uncles, and so on (3.36%). Parents aged 30—39 years
comprised the majority (57.05%). Furthermore, 2703
(28.69%) people were undergraduates or above. The family
income per capita (CNY) of 6038 (64.07%) people was less
than 100,000. A total of 3388 (35.95%) were housewives and
563 (5.97%) were healthcare workers. Among the guardians,
8196 (86.97%) had received the COVID-19 vaccine and 7915
(83.99%) could decide whether to vaccinate their children
(these guardians were responsible for making such decisions).
We found that 86.68% of the guardians were willing to have
their children vaccinated. Willingness was slightly higher
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among fathers (88.25%) than among mothers (85.96%). There
was a positive correlation between the respondents’ age and
their willingness to their children (older guardians were more
willing). Guardians with higher education and income had
low willingness to vaccinate their children. With regards to
occupations, willingness of guardians to vaccinate their chil-
dren was higher among service workers (90.19%) and health-
care workers (89.40%). The willingness of guardians to
vaccinate children aged >3 years (90.17%) and children with-
out disease (87.02%) was high. The willingness of guardians
who had received the COVID-19 vaccine themselves was high
(88.41%). The details of each group are presented in Table 1.

Factors influencing and reasons for guardians’ willingness
to vaccinate their children

If China’s national policy allows children under 6 years to be
vaccinated against COVID-19 in the future and the children
meet the vaccination requirements, 86.68% of the guardians
were willing to vaccinate their children and 13.32% of the
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guardians were uncertain or unwilling to vaccinate their chil-
dren. For most guardians, the main reasons to vaccinate their
children were concerns about their children being infected
with COVID-19 (70.55%), belief that the COVID-19 vaccine
can prevent infection or greatly reduce disease severity after
infection (64.16%), belief in the publicity and advocacy of the
government (44.69%), and belief in vaccine safety (41.97%).
The main reasons for guardians being unwilling or uncertain to
vaccinate their children were due to safety (10.37%); waiting to
see whether children of other families are vaccinated (6.61%);
concerns about vaccine effectiveness (2.75%); and inconve-
niences, such as living far from the vaccination site, queuing,
and other competing demands on their time (1.12%)
(Figure 1).

Logistic regression was used to investigate the factors affect-
ing guardians’ willingness. The results showed that guardians
aged 40-49 years (vs. those aged 18-29 years, OR = 1.54, 95%
CI: 1.19-2.00), guardians aged =50 years (vs. those aged 18-29
years, OR =2.37, 95% CI: 1.29-4.35), healthcare workers (vs.
those with other occupations, OR =1.65, 95% CI: 1.17-2.31),

Table 1. Characteristics of guardians and their willingness to vaccinate their children with COVID-19 vaccine.

Guardians Guardians (who can decide whether the Guardians willing to vaccinate
Variables No. (%) children is vaccinated) No. (%) their children No. (%) X2  p-value
Total 9424(100%) 7915(83.99%) 6861(86.68%)
Guardians
Mother 7048(74.79%) 5946(84.36%) 5111(85.96%) 16.12 <0.001
Father 2059(21.85%) 1745(84.75%) 1540(88.25%)
Others 317(3.36%) 224(70.66%) 210(93.75%)
Age
18-29 2505(26.58%) 2026(80.88%) 1704(84.11%) 4491 <0.001
30-39 5376(57.05%) 4580(85.19%) 3954(86.33%)
40-49 1224(12.99%) 1082(88.40%) 988(91.31%)
>50 319(3.38%) 227(71.16%) 215(94.71%)
Education
Secondary education/secondary 2055(21.81%) 1683(81.90%) 1518(90.20%) 81.38 <0.001
vocational education and below
Higher vocational education 2395(25.41%) 2032(84.84%) 1813(89.22%)
College students 2271(24.10%) 1953(86.00%) 1695(86.79%)
Undergraduates 2414(25.62%) 2010(83.26%) 1650(82.09%)
Postgraduate education and above 289(3.07%) 237(82.01%) 185(78.06%)
Family income per capita (CNY)
<100,000 6038(64.07%) 5013(83.02%) 4420(88.17%) 28.47 <0.001
100,000-200,000 2455(26.05%) 2098(85.46%) 1774(84.56%)
200,000-300,000 573(6.08%) 491(85.69%) 412 (83.91%)
>300,000 358(3.80%) 313(87.43%) 255(81.47%)
Occupation
Housewives 3388(35.95%) 2853(84.21%) 2462(86.30%) 34.58 <0.001
Service workers 1093(11.60%) 917(83.90%) 827(90.19%)
Healthcare workers 563(5.97%) 481(85.44%) 430(89.40%)
Education workers 637(6.76%) 541(84.93%) 446(82.44%)
Public officer 1056(11.21%) 877(83.05%) 728(83.01%)
Laborers 902(9.57%) 756(83.81%) 670(88.62%)
Others 1785(18.94%) 1490(83.47%) 1298(87.11%)
Gender of children
Boys 5021(53.28%) 4219(84.03%) 3677(87.15%) 1.73  0.18
Girls 4403(46.72%) 3696(83.94%) 3184(86.15%)
Age of children
<3 4817(51.11%) 3855(80.03%) 3200(83.01%) 87.9 <0.001
>3 4607(48.89%) 4060(88.13%) 3661(90.17%)
Underlying disease in children
No 8668(91.98%) 7287(84.07%) 6341(87.02%) 89 0.003
Yes 756(8.02%) 628(83.07%) 520(82.80%)
Guardian vaccinated COVID-19 vaccine
Yes 8196(86.97%) 7031(85.79%) 6216(88.41%) 162.27 <0.001
No 1228(13.03%) 884(71.99%) 645(72.96%)

Notes: x2 was used to compare only willingness to vaccinate children. Guardians willing to vaccinate their children: the survey was conducted only for guardians who

can decide to vaccinate their children in the family.
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Figure 1. Reasons for the guardians’ willingness, unwillingness, or uncertainty to vaccinate their children. This was a multiple-choice question. Blue represents the
reason why guardians were willing to vaccinate their children; red represents the reason why guardians were unwilling or uncertain to vaccinate their children.

and guardians with children aged >3 years (vs. guardians with
children aged <3 years, OR =1.50, 95% CI: 1.30-1.73) were
more willing to vaccinate their children. Factors associated
with guardians’ unwillingness to vaccinate their children were
college education (vs. secondary education/secondary voca-
tional education and below, OR = 0.75, 95% CI: 0.60-0.92),
undergraduate-level education (vs. secondary education/sec-
ondary vocational education and below, OR= 0.52, 95% CI:
0.41-0.65), postgraduate education or above (vs. secondary
education/secondary vocational education and below, OR =
0.40, 95% CI: 0.28-0.58), having children with an underlying
disease (vs. without an underlying disease, OR = 0.70, 95% CI:
0.56-0.88), and not being vaccinated with the COVID-19 vac-
cine (vs. already being vaccinated, OR = 0.43, 95% CI: 0.36-
0.56) (Table 2).

Changes in willingness in the first and second surveys

In February 2021, we conducted our first survey on the guar-
dians registered on the XDM app. Among the 12,872 respon-
dents, 9122 were willing to vaccinate their children with the
COVID-19 vaccine (70.87%). Our second survey was conducted
6 months later with respondents from the same platform.
The second survey found that 6861 of the 7915 respondents
were willing to vaccinate their children (86.68%), which was
16% higher than the first study (Table 1). The willingness of
housewives, healthcare workers, those with higher vocational
education, those with a family income per capita of >300,000
had all increased by approximately 20% (Table 2, Figure 2).

Willingness toward vaccination, coadministration with
other vaccines, and receiving a COVID-19 vaccine booster

Among all guardians, 7254 (76.97%) were willing, 1637 (17.37%)
were uncertain, and 533 (5.66%) were unwilling toward the
coadministration of influenza vaccine with the COVID-19 vac-
cine (Figure 3). Fathers (vs. mother, OR =1.39, 95% CI: 1.22-
1.58), guardians already being vaccinated with the COVID-19
vaccine (vs. not being vaccinated with the COVID-19 vaccine,
OR =1.65, 95% CI: 1.45-1.88), and guardians already being
vaccinated with the influenza vaccine (vs. not being vaccinated
with the influenza vaccine, OR = 2.29, 95% CI: 1.94-2.69) were

more willing to coadministered (Table 3). The main reasons for
being willing to receive coadministered vaccines were to avoid
infection with other diseases and to allow the detection of nucleic
acids due to symptoms similar to COVID-19 (59.24%), to save
time and simplify the process (45.27%), and belief in government
advocacy (36.40%). The main reason for uncertainty or unwill-
ingness to receive coadministered vaccines was concerns about
vaccine effectiveness (17.19%) (Table S1).

Of the guardians, 8690 (92.21%) were willing, 593 (6.29%)
were uncertain, and 141 (1.50%) were unwilling to receive the
COVID-19 vaccine booster (Figure 3). Age 30-39 years (vs. 18-
29, OR=1.38, 95% CI: 1.16-1.64), 40-49 years (vs. 18-29, OR
=1.39, 95% CI: 1.05-1.84), higher vocational education (vs.
secondary education/secondary vocational education and
below, OR =1.39, 95% CI: 1.13-1.73), college education (vs.
secondary education/secondary vocational education and
below, OR=1.72, 95% CI: 1.37-2.16), undergraduate-level
education (vs. secondary education/secondary vocational edu-
cation and below, OR=1.32, 95% CI: 1.06-1.64), guardians
who already received the COVID-19 vaccine (vs. not being
vaccinated with the COVID-19 vaccine, OR=4.23, 95% CI:
3.57-5.02), and guardians already being vaccinated for influ-
enza (vs. not being vaccinated with the influenza vaccine, OR =
1.38, 95% CI: 1.07-1.77) were more willing to receive
a COVID-19 vaccine booster (Table 3).

In total, 5103 (64.47%) guardians were willing, 1898
(23.98%) were uncertain, and 914 (11.55%) were unwilling
toward the coadministration of other children’s nonimmuni-
zation program vaccines with the COVID-19 vaccine for their
children (Figure 3). Fathers (vs. mother, OR=1.48, 95% CIL:
1.29-1.71) were more willing for their children to receive
coadministered vaccines. The main reasons for being willing
toward the coadministration for their children were to avoid
infection with other diseases and to allow the detection of
nucleic acids due to symptoms similar to COVID-19
(62.08%), to save time and to simplify the process (34.71%),
and belief in government advocacy (25.79%) (Table 4). The
main reasons for uncertainty or unwillingness toward the
coadministration were concerns about vaccine safety
(27.42%), concern that the child was too young (19.43%),
concerns about vaccine effectiveness (13.10%), and a desire to
wait and see whether others vaccinate their children (10.73%)
(Table S1).
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Table 2. Influencing factors on the willingness of guardians to vaccinate their children with COVID-19 vaccine.

Univariate analysis Multivariate analysis

Variables OR 95%Cl p-value OR 95%Cl p-value
Guardians
Mother 1.32 1.14-1.51 <0.001 /
Father
Others
Age
18-29 1.37 1.25-1.51 <0.001 Ref
30-39 1.09 0.93-1.27 0.31
40-49 1.54 1.19-2.00 <0.01
>50 2.37 1.29-4.35 <0.01
Education
Secondary education/secondary vocational education and below 0.78 0.74-0.83 <0.001 Ref
Higher vocational education 0.90 0.72-1.11 0.32
College students 0.75 0.60-0.92 <0.01
Undergraduates 0.52 0.41-0.65 <0.001
Postgraduate education and above 0.40 0.28-0.58 <0.001
Family income per capita (CNY)
<100,000 0.82 0.76-0.89 <0.001 /
100,000-200,000
200,000-300,000
>300,000
Occupation
Housewives 0.98 0.95-1.01 0.23 1.07 0.87-1.30 0.53
Service workers 1.25 0.95-1.63 0.11
Healthcare workers 1.65 1.17-231 <0.01
Education workers 0.96 0.72-1.27 0.76
Public officer 0.94 0.74-1.21 0.65
Laborers 1.04 0.78-1.37 0.81
Others Ref
Gender of children
Boys 0.92 0.81-1.04 0.19 /
Girls
Age of children
<3 1.88 1.64-2.15 <0.001 Ref
>3 1.50 1.30-1.73 <0.001
Underlying disease in children
No 0.72 0.58-0.89 0.003 Ref
Yes 0.70 0.56-0.88 <0.01
Guardian vaccinated COVID-19 vaccine
Yes 0.35 0.30-0.42 <0.001 Ref
No 0.43 0.36-0.56 <0.001

Notes: OR: odds ratio; Cl: confidence interval.

Further, 6520 (82.38%) were willing, 1172 (14.81%) were
uncertain, and 223 (2.82%) were unwilling to vaccinate their
child with a COVID-19 vaccine booster (Figure 3).
Undergraduate-level education (vs. secondary education/sec-
ondary vocational education and below, OR=0.71, 95% CI:
0.59-0.86), postgraduate education or above (vs. secondary edu-
cation/secondary vocational education and below, OR =0.53,
95% CI: 0.38-0.75), housewives (vs. those with other occupa-
tions, OR =0.73, 95% CI: 0.57-0.93), and service workers (vs.
those with other occupations, OR=0.77, 95% CI: 0.61-0.97)
were unwilling to administer the COVID-19 vaccine booster to
their children. Guardians with children aged 3 years old or above
(vs. aged under 3 years old, OR = 1.46, 95% CI: 1.29-1.64) were
more willing to vaccinate their child with a COVID-19 vaccine
booster (Table 4).

Discussion

In this study, we found that 86.68% of the guardians were willing
to vaccinate their children with the COVID-19 vaccine.
Guardians aged >40 years, healthcare workers, and those with
children aged >3 years were more willing to vaccinate their

children. Approximately 77% of the guardians were willing
toward the coadministration of COVID-19 and influenza vac-
cines. Approximately 64% of the guardians were willing to
coadminister other nonimmunization program vaccines with
the COVID-19 vaccine to their children. If necessary, 92% of
the guardians were willing to receive a COVID-19 vaccine boos-
ter and 82% were willing to vaccinate their children with
a COVID-19 vaccine booster.

With the spread of the COVID-19 pandemic, the prevalence
of COVID-19 in children is rising and some severe cases and
deaths have occurred."*'”> Anyone infected with the virus
becomes a source of infection. Moreover, children are
a clustered high-risk group. Hence, from the perspective of
infectious source control, the management and protection of
children are vital. Vaccination for children should also be con-
sidered a necessity if herd immunity is to be established.
Alongside the global effort to ensure the vaccination of adults,
some countries have also approved the emergency vaccination of
minors. A clinical trial demonstrated that the Sinopharm vaccine
is safe and well-tolerated at all established dose levels in subjects
aged 3-17 years.'® Following vaccination, a stronger, more effec-
tive immune response against COVID-19 can be induced.
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& I I
W Others %
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first Second first Second
Figure 2. Comparison of guardians’ willingness toward COVID-19 vaccination in the first survey and the second survey.
Variables Number  Rate of willingness
Willingness toward the coadministration of COVID-19 i
and influenza vaccines for guardians Yog 7254 7697% W For guardians
® For children
Uncertain 1637 1737% —a—
No 533 5.66% —=-—{
Willing to receive a COVID-19 vaccine booster for guardians
Yes 8690 9221% —_—-—
Uncertain 593 6.29% —-—
No 141 1.50% ol
Willingness toward the coadministration of COVID-19 vaccine
and other nonimmunization program vaccines for children Yes 5103 64.47% e
Uncertain 1898 23.98% —e—
No 914 11.55% —eo—
Willing to receive a COVID-19 vaccine booster for children
Yes 6520 82.38% ——e—
Uncertain 1172 14.81% —e—
No 223 282% e
0 30% 60% 90% 100%
Rate of willingness

Figure 3. Willingness and unwillingness toward the coadministration of COVID-19 vaccine with other vaccines for themselves and their children.
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Table 3. Influencing factors on the willingness to receive a COVID-19 booster, and to coadministrate with influenza vaccines and a COVID-19 booster for guardians.

Willingness to receive a COVID-19  Willingness to coadministrate with influenza vaccines

booster and a COVID-19 booster

Multivariate analysis

Multivariate analysis

OR 95%Cl p-value OR 95%Cl p-value
Guardians
Mother Ref
Father / 1.39 1.22-1.58 <0.001
Others 1.30 0.97-1.75 0.08
Age
18-29 Ref
30-39 1.38 1.16-1.64 <0.001
40-49 1.39 1.05-1.84 0.02 /
=50 1.05 0.67-1.65 0.83
Education
Secondary education/secondary vocational education and below Ref
Higher vocational education 1.39 1.13-1.73 <0.01
College students 1.72 1.37-2.16 <0.001 /
Undergraduates 1.32 1.06-1.64 0.01
Postgraduate education and above 1.15 0.72-1.81 0.55
Guardian vaccinated COVID-19 vaccine
Yes 4.23 3.57-5.02 <0.001 1.65 1.45-1.88 <0.001
No Ref Ref
Guardian vaccinated influenza vaccine from August 2020 to May 2021.
Yes 1.38 1.07-1.77 0.01 2.29 1.94-2.69 <0.001
No Ref Ref

Notes: OR: odds ratio; Cl: confidence interval.

However, parents of children aged <6 years are still hesitant
about vaccinating their children. Our previous survey of guar-
dians of children aged <6 years showed that 70.87% of the
guardians were willing to vaccinate their children with the
COVID-19 vaccine.'” Approximately 6 months later, after
China had approved the emergency vaccination of minors
aged 3-17 years, we resurveyed this population to investigate
the changes in guardians’ willingness and determine the reasons
behind vaccine hesitancy. This will enable policymakers and
healthcare providers to optimize strategies to encourage vacci-
nation compliance. This is the first follow-up study in China of

the attitudes of guardians of 0-6-year-old children toward the
COVID-19 vaccination of children. 6861 (86.68%) were willing
to vaccinate their children.

A Saudi study surveyed 333 guardians, among which 53.7% of
the guardians were willing, whereas 27% were unwilling to vacci-
nate their children.'” Among those who were unwilling, 95% gave
a lack of information and evidence (for vaccine safety and effi-
cacy) as their primary reason.'” A cross-sectional survey of
pediatric caregivers found that, before they had received
the vaccine themselves, 64.5% of adults were willing to vaccinate
their children with COVID-19 vaccine. However, after receiving

Table 4. Influencing factors on the willingness to receive a COVID-19 booster, and to coadministrate with non-immunization program vaccines and a COVID-19 booster

for children.
Willingness to receive a COVID-19  Willingness to coadministrate with non-immunization program vaccines and
booster a COVID-19 booster
Multivariate analysis Multivariate analysis
OR 95%(Cl p-value OR 95%Cl p-value

Guardians

Mother Ref

Father 1.48 1.29-1.71 <0.001

Others / 1.29 091-1.3 0.15
Education

Secondary education/secondary vocational Ref

education and below

Higher vocational education 0.97 0.82-1.16 0.76

College students 0.93 0.77-1.11 0.41

Undergraduates 0.71 0.59-0.86 <0.001 /

Postgraduate education and above 0.53 0.38-0.75 <0.001
Occupation

Housewives 0.73 0.57-0.93 0.01

Service workers 0.77 0.61-0.97 0.02

Healthcare workers 0.88 0.67-1.16 0.37 /

Education workers 1.35 0.95-1.90 0.09

Public officer 0.77 0.58-1.07 0.12

Laborers 0.81 0.61-1.06 0.13

Others Ref
Year of children

<3 Ref

>3 1.46 1.29-1.64 <0.001 /

Notes: OR: odds ratio; Cl: confidence interval.
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the vaccine themselves, the willingness decreased to 59.7%.'% In
our study, the willingness of guardians to vaccinate their children
with the COVID-19 vaccine was 86.68%. In addition to the
increase in the overall willingness of guardians to vaccinate
their children with the COVID-19 vaccine, there was also an
increase in willingness in all of the subgroups in this study.
A possible factor for this may be that, since the first survey,
there has also been an increase in the number of people vacci-
nated. Only 9.6% of the guardians to our first survey had been
vaccinated compared with 87% of those in our second survey.
Having received the vaccination themselves may have increased
the guardians’ willingness to vaccinate their children also. In
addition, China has approved the emergency use of the
COVID-19 vaccine for minors aged 3-17 years. Government
propaganda and media information on the safety and effective-
ness of the vaccine may also have increased willingness.

Our surveys from both time points found a correlation
between older age and greater willingness of guardians to vacci-
nate their children (p <0.01). Further, guardians with high edu-
cation and high income had low willingness to vaccinate their
children. In China, people with high education usually have
higher income. We think that these guardians may take the
initiative to search for some vaccine information. With deeper
understanding of knowledge on the effectiveness and side effects
of the COVID-19 vaccine, guardians were more cautious about
vaccination especially for children. Respondents aged =40 years,
healthcare workers, and guardians with children aged >3 years
were more willing to vaccinate their children. Guardians with
a higher level of education, guardians of children with under-
lying diseases, and guardians not vaccinated with the COVID-19
vaccine were less willing to vaccinate their children. So far,
research suggests that the rate of adverse reactions to the
COVID-19 vaccine in children is low.'® Government publicity
has played a very important role in encouraging vaccination.
More than half of the guardians believed that the vaccine can
prevent infection or reduce the severity of postinfection disease.
If the vaccination of children aged <6 years is approved in the
future, education should continue to be provided to reduce
noncompliance and eliminate the concerns of guardians.

Further objectives of this study were to investigate the will-
ingness of guardians to allow the coadministration of other vac-
cines with the COVID-19 vaccine in both themselves and their
children and their willingness to receive and vaccinate their chil-
dren with the COVID-19 vaccine booster. Coadministration refers
to the simultaneous vaccination of more than one vaccine in
different parts. During the COVID-19 pandemic, the rate of
coinfection with SARS-CoV-2 and influenza virus was found to
be particularly high.'”"'® The spread of coinfection with SARS-
CoV-2 and influenza A, especially influenza A HIN1, would result
in the disease worsening, making pandemic prevention and con-
trol challenging.'® Therefore, we investigated whether respon-
dents were willing to receive the COVID-19 and influenza
vaccines at the same time. Around 84% of the guardians had not
previously been vaccinated against influenza. In China, the influ-
enza vaccine is offered free of charge in some provinces and cities.
For example, in Beijing, the elderly who own the city’s resident
identity certificate or social security card and are over the age of 60,

all primary and secondary school students in school, and health-
care workers can be vaccinated against influenza free of charge.
However, there are many others in which patients must pay for
influenza vaccination. 77% of our respondents indicated that they
were willing toward the coadministration of influenza vaccine.
The most common reasons given for willingness (60%) were
the belief that the coadministration could prevent influenza
virus and SARS-CoV-2 infection and that it would help to
avoid detection of nucleic acids due to symptoms similar to
COVID-19. The main reasons given by those unwilling to
covaccinate were concerns about safety and effectiveness.
Some respondents had herd mentality and indicated that they
would consider coadministration only when they had seen
others do it. Some felt that the pandemic was under control
and additional protective measures, such as vaccine coadminis-
tration, were therefore unnecessary. Pregnant and breastfeeding
respondents also  expressed reluctance to  vaccine
coadministration.

Coadministration of vaccines in children can save parents
time, effort, and expense and improve the efficiency of vaccina-
tion workers. More importantly, it can minimize the impact of
new outbreaks on immunization services, improve vaccination
coverage and timeliness, and provide social benefits. At pre-
sent, the immunization program for children is free in China,
which is a legal vaccination. Vaccines not included in this
immunization program must be paid for. Children vaccinated
with vaccines not included in this immunization program can
receive broader protection. Therefore, if the future national
policy allows children aged <6 years to be vaccinated with the
COVID-19 vaccine together with the other vaccines not
included in the immunization program, whether the children’s
parents are willing to vaccinate their children together.”® Our
study found that about 65% of the guardians were willing
toward their children being coadministered with nonimmuni-
zation program vaccines. This was lower than the rate of
guardians’ willingness to receive co-administered vaccines
themselves. Further, 24% of the guardians were uncertain and
12% were unwilling toward coadministration. The main reason
given were concerns about the safety and effectiveness of coad-
ministration and that the children were too young. Some also
expressed concern about the high cost of nonimmunization
program vaccines.

Our study had some limitations. First, the survey was con-
ducted via an online questionnaire, which prevents effective ran-
dom sampling. Therefore, this study was not representative of the
whole population in China. However, there is still value in the
analyses we have performed because we were comparing attitudes
before and after the introduction of a new vaccination policy. So,
even if the sample used have a generally positive bias, the differ-
ences between the data from the two timepoints are still valid as
measures of the effect of the independent variable. Second,
although the first and second surveys were conducted on the
same platform and the stability of the platform population is
good, privacy protection prevented following up individual
respondents to map changes of attitudes in individuals. Finally,
because these were self-administered questionnaires, there will be
some information deviation.



Conclusion

This is the first follow-up study on the willingness of guardians
to vaccinate their children aged <6 years with the COVID-19
vaccine. The two surveys belong to a dynamic population cohort.
With the permission of national policies, >87% of the guardians
were willing to vaccinate their children with the COVID-19
vaccine. We also investigated the willingness of the guardians
to vaccinate themselves and their children with a COVID-19
vaccine booster. About 77% of the guardians were willing toward
the coadministration of influenza and COVID-19 vaccines, and
64% were willing toward the coadministration of other chil-
dren’s nonimmunization program vaccines with the COVID-
19 vaccine. If necessary, 92% of the guardians were willing to
receive a COVID-19 vaccine booster and 82% were willing to
vaccinate their children with a COVID-19 vaccine booster. We
hope that this research may facilitate the formulation of success-
ful strategies for the implementation of COVID-19 vaccinations,
covaccinations, and COVID-19 booster vaccinations, particu-
larly in children aged <6 years and their guardians.
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