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ABSTRACT

It is important to understand the cognition, willingness, and psychological anxiety state of Chinese
guardians toward COVID-19 vaccination for their children to predict the future vaccination rate and to
help the design of policies that aim to expand the population with immunity against COVID-19. This study
collected data with a professional vaccination registration platform for children named “Xiao Dou Miao” in
February 2021. The psychological anxiety state of the guardians was self-evaluated using the psycholo-
gical anxiety scale. Factors that might influence the willingness of guardians to vaccinate their children
were identified using logistic regression analysis. This study included 12,872 questionnaires with 70.9% of
guardians showing willingness to vaccinate their children. Guardians who were male, aged 40-49 and
from rural area were more willing to vaccinate their children. Fathers, guardians with higher education
and income, whose children have a history of adverse vaccine reactions and allergies were less willing to
vaccinate their children (p < .001). More than 80% of the guardians expressed a high level of trust for
vaccine information released by official and health-related agencies. Guardians who were not vaccinated
were more anxious than those who were vaccinated (x2 = 27.99, p < .001). To protect children from
COVID-19, vaccine coverage in children should be expanded rapidly and public awareness on vaccine
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safety and effectiveness should be improved.

Introduction

During the outbreak and the widespread epidemic of
COVID-19, treatment for COVID-19 is still under devel-
opment. Non-pharmaceutical interventions (NPIs) can
reduce the frequency and size of the COVID-19 outbreak
but have limited effect on containing the pandemic for
longer time period. Therefore, vaccination is the most
effective measure to limit or even stop the spread of
COVID-19. Currently, a total of 102 vaccines in clinical
development." In China, 4 COVID-19 vaccines have been
marketed in accordance with laws and regulations. The
objective of this study was to investigate the guardians’
cognition, willingness, and psychological anxiety status
toward the COVID-19 vaccine for their children and thus
provide data that may facilitate policymaking and contri-
bute to the COVID-19 vaccination progress. This research
provided reference for future vaccine coverage in children
which will promote the development of herd immunity to
end the pandemic.

Materials and methods
Study design

Data were collected from an online self-administered question-
naire distributed by “Xiao Dou Miao” (XDM), a mobile appli-
cation for guardians to make inquiries and communicate on
topics such as children vaccination and parenting. It covered
31 provinces of mainland China, autonomous regions, and
municipalities in China with, 30 million registered users.
Guardians of children who have access to the “XDM” APP
conducted the survey. The questionnaire was made through
the “Questionnaire Star” Website (https://www.wjx.cn/),
a website that provides service on designing questionnaires
for researchers. The questionnaire survey was conducted
from February 7, 2020 to February 19, 2020. This survey
included demographic, sociological information, vaccine cog-
nition, vaccination willingness and psychological anxiety sta-
tus. The self-rating psychological anxiety scale (Self-Rating
Anxiety Scale, SAS) was used to evaluate the subjects’
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psychological anxiety state. A total of 20 items were scored with
4-level scoring rules (“1” means no or negligible time; “2”
means sometimes; “3” means most of the time; “4” means
most or all of the time). Positive statements were scored in
reverse according to 4-1. The scores of 20 items were summed
to get a rough score. After multiplying the rough score by 1.25,
the integer part was taken as the standard score. The positive
threshold of anxiety was 50.

Statistical analysis

Continuous variables with a normal distribution were
expressed as mean and SD values, while other continuous
variables were expressed as median (25th-75th percentile)
values. Categorical variables were expressed as percentages.
Binary Logistic regression (backward method) was used to
investigate influencing factors. Only statistically significant
variables in the univariate logistic regression models were
further analyzed in multivariate logistic regression models.
All statistical tests were two-sided, with P < .05 considered as
statistically significant. All statistical analyses were performed
using R software (version 4.0.2).

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

We received 12,892 questionnaires in total for this study.
Minors and invalid questionnaires were excluded. After
exclusion, we analyzed 12,872 questionnaires. Among the
participants, 9,408 (73.09%) were mothers, 3,064 (23.80%)
were fathers and 400 were other guardians such as grand-
parents, aunts, uncles, and so on (3.11%). The ratio of female
to male was 2.98:1. The major age group in this study was
30-39 years old which covered 7,241 (56.25%) guardians.
The ratio of participants from urban to those from rural
areas was 1.86:1. Education, family income and occupations
of the surveyed guardians were summarized in Table 1.
Moreover, 11,190 (86.93%) children whose guardians were
surveyed had no adverse reactions in the past vaccination,
7,740 (60.13%) had no history of allergies, and 12,635
(98.16%) had no underlying diseases. In addition, 70.87%
of guardians showed willingness to vaccinate their children
(Table 1).

Cognition in SARS-CoV-2 and COVID-19 vaccine

Among the guardians, 7,439 (57.79%) respondents considered
that infection with SARS-CoV-2 can cause great or very great
harm to their health; 7,556 (58.70%) respondents said they
were concerned or very concerned about their exposure to
SARS-CoV-2; 10,313 (80.12%) said they were concerned or
very concerned about the sequelae of SARS-CoV-2 infection.
For questions on children, 7,338 (57.01%) guardians thought
that infection with SARS-CoV-2 can induce great or very great
harm to their children’s health; 10,712 (83.22%) guardians

concerned or very concerned about their children’s exposure
to SARS-CoV-2; 11,607 (90.17%) concerned or very concerned
about the sequelae of SARS-CoV-2 infection of their children.

From this survey, 10,857 (84.35%) guardians mostly or
completely trusted information on the COVID-19 vaccine
released by health professional institutions and 11,554
(89.76%) mostly or completely supported the national vaccina-
tion strategy. Further, 8,512 respondents (66.12%) mostly/
completely agreed that COVID-19 vaccine can prevent SARS-
CoV-2 infection. Moreover, 3,839 (29.83%) partially/comple-
tely disagreed that they will have adverse reactions due to
vaccination. On questions about children, 7,910 respondents
(61.45%) mostly/completely agreed that COVID-19 vaccine
can prevent their child from SARS-CoV-2 infection and 2,824
(21.94%) partially/completely disagreed that their children
would have adverse reactions after vaccination (Figure I,
Table S1-2).

Guardians willingness to vaccinate their children

If the children are eligible for vaccination, 9,122 (70.87%)
guardians were willing to sign up the children for vacci-
nation (Table 1). However, 566 (4.40%) guardians were
not willing and 3,184 (24.74%) were uncertain. For most
guardians, the mean reason to vaccinate their children was
that the vaccine can effectively reduce the risk of infection
for children and is safe and reliable, whereas the mean
reason for not vaccinating their children was the concern
about vaccine safety (Figure 2).

We further investigated whether guardians were willing
to vaccinate their children. The logical regression analysis
showed that male (vs. female, OR = 2.04, 95%CI: 1.22-
3.41), aged 40-49 (vs. 18-29, OR = 1.25, 95%CI: 1.08-
1.45), guardians from rural area (vs. urban, OR = 1.13,
95%CI: 1.03-1.24) were more willing to vaccinate their
children. Factors that associated with the lack of willingness
to vaccinate the children of respondents were father (vs.
mother, OR = 0.53, 95%CI: 0.32-0.90), higher vocational
education (vs. secondary education/secondary vocational
education and below, OR = 0.78, 95%CI: 0.71-0.86), under-
graduates (vs. secondary education/secondary vocational
education and below, OR = 0.72, 95%CI: 0.64-0.80), post-
graduates and above (vs. secondary education/secondary
vocational education and below, OR = 0.58, 95%CI: 0.47-
0.72), the range of family income per capita (CNY) between
100,000-200,000 (vs. <100,000, OR = 0.88, 95%CI:0.80-
0.97), a family income of 300,000 and above (vs.
<100,000, OR = 0.73, 95%CI: 0.60-0.88), children with an
history of adverse reactions after receiving vaccines in the
past (vs. no adverse reactions, OR = 0.60, 95%CI: 0.54-
0.67), children with any allergic history (vs. no adverse
reactions, OR = 0.79, 95%CI: 0.71-0.87) and children with
unknown allergic history (vs. no adverse reactions,
OR = 0.68, 95%CI: 0.62-0.75) (Table 2).

Psychological anxiety

We divide the guardians into three groups: “Actively make
appointments for vaccinations” included respondents who
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Table 1. The basic characteristics of guardians and willingness to vaccinate their children in the survey.

Number of guardians willing to vaccinate their

Variables Number (%) children (%)
Total 12872 (100) 9122 (70.87)
Guardians
Mother 9408 (73.09) 6590 (70.05)
Father 3064 (23.80) 2223 (72.55)
Others 400 (3.11) 309 (77.25)
Sex
Female 9634 (74.84) 6753 (70.10)
Male 3238 (25.16) 2369 (73.16)

Age group (years)
18-29

30-39
40-49
>50
Region
Urban
Rural
Education
Secondary education/ secondary vocational education and below
Higher vocational education
Undergraduates
Postgraduates and above
Family income per capita (CNY)
<100,000
100,000-200,000
200,000-300,000
>300,000
Occupations
Housewives
Others
Service workers
Healthcare-related workers
Education-related workers
Public officer
Laborers
Does your child ever had any adverse reactions after receiving vaccines in
the past?
NO
Yes
Does your child ever had any allergic history?
NO
Yes
Unknown
Does your child have underlying diseases?
NO
Yes

3933 (30.55) 2798 (71.14)
7241 (56.25) 5040 (69.60)
1371 (10.65) 1035 (75.49)

327 (2.54) 249 (76.15)

8370 (65.02)
4502 (34.98)

5764 (68.86)
3358 (74.59)

5636 (43.78) 4261 (75.60)
3269 (25.40) 2262 (69.20)
3503 (27.21) 2323 (66.31)
464 (3.60) 276 (59.48)
8064 (62.65) 5912 (73.31)
3536 (27.47) 2393 (67.68)
712 (5.53) 473 (66.43)
560 (4.35) 344 (61.43)
5125 (39.82) 3197 (62.38)
4665 (36.24) 3751 (80.41)
762 (5.92) 553 (72.57)
719 (5.59) 491 (68.29)
656 (5.10) 474 (72.26)
482 (3.74) 310 (64.32)
463 (3.60) 346 (74.73)

11190 (86.93)
1682 (13.07)

8128 (72.64)
994 (59.10)

7740 (60.13)
2412 (18.74)
2720 (21.13)

5715 (73.84)
1619 (67.12)
1788 (65.74)

12635 (98.16)
237 (1.84)

8964 (70.95)
158 (66.67)

The baseline table includes the guardian’s demographic characteristics and the child’s history of other vaccine adverse reactions, allergies, and underlying

diseases. CDC: Chinese Center for Disease Control and Prevention.

applied for vaccination with or without scheduled appoint-
ment; “No vaccination appointment” included those did not
apply for vaccination; “Already vaccinated” included those
who had been vaccinated. At the time of this survey, a total
of 594 guardians actively made an appointment for the
COVID-19 vaccine, of which 21 was anxious and had an
anxiety rate of 3.54%. In addition, 11,039 people did not
make an appointment and had an anxiety rate of 3.93%.
Among 1,239 respondents who received the COVID-19 vac-
cine, 12 people were anxious, and the anxiety rate was 0.97%.
The mean SAS scores of the active appointment group, no
appointment group and the vaccinated group were 42.89,
42.68, and 42.85, respectively. Guardians who had not been
vaccinated were more anxious than those who had been vacci-
nated (x° = 27.99, p < .001). The active appointment group
were more anxious than those who had been vaccinated
(X = 14.96, p < .001) The no appointment group were more

anxious than those who had been vaccinated (x2 = 27.94,
p < .001). There was no significant difference between the
active appointment group and the no appointment group,
X> = 0.24, p = .71 (Table 3).

Discussion

The COVID-19 vaccine is the most effective and economical
measure to prevent and control the pandemic.” However, the
vaccination rate will largely depend on the public attitude and
willingness toward the vaccination >* Moreover, the effective-
ness of existing vaccines to prevent the spread of new corona-
viruses and diseases may be compromised due to low level of
public acceptance rate > The strategy of the government and
health-related institutions to promote the willingness toward
vaccination has a significant impact on the vaccination rate *”
Some countries and regions had carried out related studies on
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@B ror guardians For their children

Great/very great harm by infection with SARS-CoV-2
100%

80%

Concemed/very concerned about exposure to SARS-CoV-2

Concemed/very concerned about sequelae

Completely/mostly trust information released by health professional institutions

60%,

Completely/mostly have adverse reactions alter vaccination

More/entirely possible to prevent SARS-CoV-2

Completely/mostly understand and support the national vaccination strategy

Figure 1. Investigation on the cognition of SARS-CoV-2 and COVID-19 about guardians. note: Blue line represented the guardian’s own cognition on SARS-CoV-2 and
COVID-19. Green line represented the guardian’s own cognition on SARS-CoV-2 and COVID-19 for children. The percentage represented the proportion of people choose

this option among total respondents.

- Reason for willingness

- Reason for unwillingness

Coneems about vaccine safety __ Efiectivelyducenicction

Concerns about vaccine effectiveness _— Believe in vaccine safety

Others had adverse reactions to the vaccine -_ Babies compromised immunity

Children have underlying diseases -_ Experts recommend

Figure 2. Reasons why guardians were willing or unwilling to vaccinate their children. note: This question was a question with multiple choice. Blue represented the
reason why guardians were willing to vaccinate their children. Red represented the reason why guardians were unwilling to vaccinate their children. The number of

people who chose this option was annotated.

the public acceptance of the COVID -19 vaccine: the accep-
tance rate was 91.3% in China, 85% in Brazil, 80% in South
Africa, 80% in South Korea, 60% in France, 55% in Russia, and
50% to 74% in the United States, ®'* Some countries also
showed low willingness to vaccinate: 27.7% in Congo and
29.4% in Arab countries '>'* However, there were few inves-
tigations on children’s guardians and their willingness to have
their children vaccinated in China. Although the vaccine has
not been approved to be used on children, it is important to
investigate whether their guardians are willing to give vaccina-
tion to the children.

Our results showed that the vaccination willingness was
higher in guardians who considered that the vaccine was safe
and effective for their children that met the criteria for
vaccination (70.87%). In contrast, a British study showed
that 48.2% of parents were willing to vaccinate their children
with COVID-19 vaccine, and 40.9% of parents were not
sure.'® We found that, compared with the guardians them-
selves (58.70%), more guardians (83.22%) were worried that

their children would be infected with COVID-19 and 90.17%
of them worried that the children might have sequelae if they
are infected with COVID-19. Indeed, a systematic review
reported that children less than five years old were the main
group among youth that were affected by COVID-19 till
date.'® Therefore, it is possible that Chinese guardians may
have higher anxiety level toward the health status of their
children than that of British guardians and thus are more
willing to take precautions such as vaccines. However, we
found that with higher education and higher income, guar-
dians of children with a history of adverse vaccine reactions
and allergies were reluctant to vaccinate their children.
Similarly, Ran D Goldman et al. found that guardians with
higher education history were less likely to enroll their child
in the COVID-19 vaccine trail (OR = 0.68, 0.47-0.97)
whereas those with lower education were more likely to do
(OR = 1.79, 1.18-2.74)."7 With deeper understanding of
knowledge on the effectiveness and side effects of the
COVID-19 vaccine, guardians were more cautious about
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Table 2. Influencing factors on the willingness of guardians to vaccinate their children.

Univariate analysis Multivariate analysis

Variables OR 95%(Cl OR 95%(Cl
Guardians

Mother 1.16 1.07-1.24 Ref

Father 0.53 0.32-0.90

Others 1.1 0.77-1.60
Sex

Female 1.16 1.06-1.27 Ref

Male 2.04 1.22-3.41
Age group (years)
18-29 1.07 1.01-1.13 Ref
30-39 0.99 0.91-1.09
40-49 1.25 1.08-1.45
=50 0.87 0.60-1.28
Region

Urban 1.33 1.22 Ref

Rural 1.13 1.03-1.24
Education

Secondary education/ secondary vocational education and below 0.79 0.76-0.83 Ref

Higher vocational education 0.78 0.71-0.86

Undergraduates 0.72 0.64-0.80

Postgraduates and above 0.58 0.47-0.72
Family income per capita (CNY)

<100,000 0.82 0.79-0.86 Ref

100,000-200,000 0.88 0.80-0.97

200,000-300,000 0.87 0.73-1.03

>300000 0.73 0.60-0.88
Occupations

Housewives

Others

Service workers

Healthcare-related workers 1.01 0.99-1.04 / /

Education-related workers

Public officer

Laborers
Does your child ever had any adverse reactions after receiving vaccines in the past?

NO 0.54 0.49-0.61 Ref

Yes 0.60 0.54-0.67
Does your child ever had any allergic history?

NO 0.81 0.78-0.85 Ref

Yes 0.79 0.71-0.87

Unknown 0.68 0.62-0.75
Does your child have underlying diseases?

NO 0.82 0.62-1.08 / /

Yes

OR: odds ratio; Cl: confidence interval.

Table 3. Self-rating anxiety scale of four different groups.

Active No Already
Variables appointment appointment vaccinated
Total 594 11039 1239
Number of 21 434 12

anxious

Rate of anxious 3.54% 3.93% 0.97%
Score: Mean + SD 42.89 + 437 42.68 + 453 42.85 + 3.07
X 27.99
p-value <0.001

There was a significant difference between the vaccinated group and the active
appointment group, x2 = 14.96, P < 0.001; there was a significant difference
between the vaccinated group and the no appointment group, the x> = 27.94,
P < 0.001; There was no significant difference between the active appointment
group and the no appointment group, x* = 0.24, P = 0.71.

vaccination especially for children. The United Nations
Children’s Fund (UNICEF) has called for the global accel-
eration of vaccine development to guarantee every child’s
right to COVID-19 diagnosis, treatment, and vaccination."®
In this study, we found that 68.29% of health care workers

(HCWs) were willing to vaccinate their children. The main
reasons that hindered the willingness to vaccinate children
for the rest of HCWs were their concerns on the safety and
effectiveness of the vaccine. Our research showed that most
guardians were more worried about that SARS-Cov-2 might
harm their children health and lead to sequelae than they are
about themselves. We also analyzed the psychological anxi-
ety level of the guardians with or without vaccination.
People who had not been vaccinated were more likely to
have psychological anxiety than those who had been vacci-
nated. The scores of all respondents did not exceed the
threshold of anxiety. However, we should still pay attention
to the psychological anxiety level in the general population.
The overall low anxiety level of the respondents might
because that most people had confidence on the effectiveness
of vaccines and that it can prevent the SARS-Cov-2 and
produce few adverse events.

In addition to a series of practical measures to control
the epidemic,'® the Chinese government has strengthened
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the overall management of the health administration
department and public health institutions at all levels to
complete the implementation of vaccine-related arrange-
ments. The prompt public health emergency response gave
the government high credibility and the early advertise-
ment laid the foundation to achieve a high vaccination
rate in the future and the public’s awareness of the impor-
tance in developing a barrier against infection with
immune system. Indeed, more than 80% of the public
had high level of trust for the information about vaccines
released by official and health-related agencies. Therefore,
we should continue to use the resource from the govern-
ment, medical institutions, and educational institutions to
advocate vaccination, wearing masks, and social distan-
cing. Doubts, worries, and hesitations about the effective-
ness and safety of vaccines remain the main reasons that
hinder vaccine coverage.”” More efforts should be made to
disseminate information about vaccines to ensure accep-
tance and coverage.’!

This study still has some limitations. First of all, this
survey is conducted in the form of an online questionnaire
which lack random sampling process. Therefore, this study
was not representative for the whole population in China.
Secondly, the subjects of study were mainly the guardians
of children aged 0-6 years old, and the results should not
be extrapolated to the whole population. Finally, there
were information bias in the self-administered question-
naire. However, with the continuous challenge of the glo-
bal epidemic, it is necessary to investigate the awareness,
willingness, and psychology anxiety state of vaccination
among different populations.

5. Conclusion

This is the first large-scale population study aimed to reveal the
cognition and psychological anxiety state of Chinese guardians
on COVID-19 vaccine and investigate the willingness to vacci-
nate their children. We found that 70.87% of guardians showed
willingness to vaccinate their children. Father, guardians with
higher education and income, whose children have a history of
adverse vaccine reactions and allergies were less willing to
vaccinate their children. For most guardians, the mean reason
to not vaccinate their children was concern about vaccine
safety. To expand vaccination coverage in whole population,
it is important to investigate whether their guardians are will-
ing to give vaccination to the children. Health education and
communication from authoritative sources is an important
way to alleviate public concerns about vaccine safety.
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