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Purpose: The Chinese government has authorized the emergency use of an inactivated vaccine for COVID-19 in children and
adolescents aged 3 to 17 years. This study aimed to investigate parents’ attitudes towards vaccinating their children against COVID-19
and influencing factors.

Patients and Methods: Through an online questionnaire survey, we collected self-reported children’s demographic characteristics,
physical conditions and parents’ attitudes towards COVID-19 vaccination for children. The parents in the unwilling group received
online consultation about the benefits and risks of COVID-19 vaccine and were asked to complete the questionnaire again.
Results: A total of 868 participants were recruited from July 2021 to August 2021 in Nanjing, China. Overall, 76.0% of parents were
willing to accept vaccination for children. Parents’ willingness increased with children’s age (P=0.018) and height (P=0.034), but
decreased if the children fell sick within previous one month (P=0.030). Most of the unwilling parents gave a higher score to the risk
of vaccination (53.76 VS 40.18). Unsafety (63.8%) and unfamiliarity (24.0%) were their major concerns. After consultation with
a health worker, 24% of the unwilling parents turned willing.

Conclusion: Children’s age and recent physical condition are related to parents’ attitudes towards vaccination for children against
COVID-19. The major concerns of parents are unsafety and unfamiliarity. Parents view health workers as a reliable source of vaccine
information. A successful consultation with health workers to understand the benefits and risks of vaccination can increase parents’
willingness. This study provides insight into parents’ attitudes towards vaccination for children against COVID-19 in China and
related influencing factors. Our findings could be referenced in establishing policies for vaccinating children against COVID-19 in
China.
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Introduction
The coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is
still ravaging the world. In the United States, about 1.5 million children aged 11-17 years contracted COVID-19 and
more than 300 people younger than 18 years died in 2020." Although COVID-19 in childhood has a benign course,
severe multisystem inflammatory syndrome still develops in a certain portion of children.? Besides, to curb SARS-CoV-2
transmission, the herd immunity threshold should be approximately 55% to 84%.>* Therefore, extending vaccination to
children and adolescents is essential to establish a stable immune barrier against COVID-19.”

In China, adults (aged >18 years) are vaccinated with home-made inactivated vaccines that can induce efficient
immunogenicity but rare side effects in Phase 1, 2 and 3 trials.®® This vaccination has effectively reduced laboratory-
confirmed COVID-19 cases, and the odds of hospitalization, ICU care, and death in a real-world setting.g’10 Further,
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a double-blind phase 1/2 clinical trial showed that the inactivated CoronaVac vaccine was safe and well tolerated, and
could induce humoral responses in children and adolescents aged 3—17 years in China. To the best of our knowledge, it is
the first to report the immunogenicity and safety of COVID-19 candidate vaccine in children as young as 3 years.'' On
August 3, 2021, the Chinese government approved that an inactivated SARS-CoV-2 vaccine (CoronaVac) can be used in
emergency in individuals aged 3 to 17 years. Since then, the teenagers aged 12—17 years have been vaccinated in an
increasing number of areas.

However, vaccine hesitancy remains popular in the parents of to-be-vaccinated children. Parents’ attitudes are a major
factor affecting the vaccination rate among children. This study intends to investigate the attitudes of Chinese parents
towards vaccinating their children against COVID-19 and influencing factors.

Materials and Methods

Study Design and Participants

Our study recruited parents whose children aged <18 years and had visited Children’s Hospital of Nanjing Medical
University. Each of the parents agreed to participate in this investigation. An identical structured questionnaire interview
was conducted online through social media WeChat and the public account of Children’s Hospital of Nanjing Medical
University based on WeChat between late July and late August 2021, using WeChat ID as a unique identifier. An online
platform “Questionnaire Star” was used to collect children’s demographic characteristics, physical conditions, and
parents’ attitudes about COVID-19 vaccination based on the Checklist for Reporting Results of Internet E-Surveys
(CHERRIES). The questionnaire is presented as Supplementary Material.

These questions were asked: “Since an inactivated vaccine has been approved for emergency use in children aged 3—
17 years, would you give it to your child?”, “What score between 0 (no risk) and 100 (highest risk) would you use to
evaluate the risk in vaccinating your child against COVID-19?”. If unwilling to vaccinate their children against COVID-
19, the parents were asked of the reasons. In addition, the unwilling parents were informed of the benefits and risks, as
well as the significance of vaccination through a telephone consultation by a health worker, and then asked to complete
the questionnaire again voluntarily. Besides, children’s age, gender, height, weight, preterm birth, cesarean delivery,
recent physical condition, and risk of COVID-19 epidemic in local areas, as well as parents’ age, education level and
annual household income were collected from the online questionnaire. According to the risk assessment criteria of the
Joint Prevention and Control Mechanism of Chinese Government, the risk of COVID-19 epidemic in local areas (street,
town, or city) are divided into three levels. Low risk was defined as no confirmed cases or no new cases within previous
14 days. Medium risk was defined as new cases within previous 14 days (less than 50 confirmed cases), or cumulatively
more than 50 cases (no clusters of cases) within previous 14 days. High risk was defined as more than 50 cases, or
clusters of cases within previous 14 days.

This research complies with the Declaration of Helsinki, and was approved by the Medical Ethics Committee of
Children’s Hospital of Nanjing Medical University. Informed consent was obtained from all participants. Data used in
this work were impersonal and anonymous.

Statistical Analysis

Descriptive data were presented as mean =+ standard deviation (SD) or frequency (%). The parents were divided into two
groups based on willingness to get COVID-19 vaccination. To analyze the differences between two groups, independent-
sample #-test was conducted for continuous variables, and chi-square test for categorical variables. A two-sided P value
<0.05 indicated significance. All analyses were performed in the SPSS wversion 23.0 (IBM Inc., Armonk,
New York, USA).

Results

A total of 868 children (455 boys [52.4%] and 413 girls [47.6%]) were recruited in this study, with a mean age of 3.17
(SD 2.68) years, a mean height of 95.63 (SD 21.25) centimeters, and a mean weight of 17.07 (SD 9.63) kilograms
(Table 1). Of them, 65 (7.5%) were delivered as preterm births and 290 (33.4%) as cesarean births; 122 (14.1%) had
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Table 1 Demographic Characteristics and Physical Conditions of Children

Characteristics Total (n = 868) Willing (n = 660) Unwilling (n = 208) P-values

Age (year) 3.17£2.68 3.31£2.81 2.73%2.13 0.018

Gender Boy 455 (52.4%) 329 (49.8%) 126 (60.6%) 0.070
Girl 413 (47.6%) 331 (50.2%) 82 (39.4%)

Height (cm) 95.63+21.25 96.49+21.71 92.91£19.47 0.034

Weight (kg) 17.07£9.63 17.34+9.8 16.22+9.01 0.144

Preterm birth No 803 (92.5%) 614 (93.0%) 189 (90.0%) 0.301
Yes 65 (7.5%) 46 (7.0%) 19 (9.1%)

Cesarean delivery No 578 (66.6%) 439 (66.5%) 139 (66.8%) 0.934
Yes 290 (33.4%) 221 (33.5%) 69 (33.2%)

Physical condition within previous one month Healthy 746 (85.9%) 580 (87.9%) 166 (79.8%) 0.030
Sick 122 (14.1%) 80 (12.1%) 42 (20.2%)

Risk of COVID-19 epidemic in local areas High 127 (14.6%) 101 (15.3%) 26 (12.5%) 0.608
Middle 49 (5.6%) 37 (5.6%) 12 (5.8%)
Low 692 (79.7%) 522 (79.1%) 170 (81.7%)

Note: Data were presented as N (%) or Mean * SD.

fallen ill in previous one month; 692 (79.7%) were living in low-risk areas, 49 (5.6%) in middle-risk areas, and the other
127 (14.6%) in high-risk areas.

The majority of parents (76.0%, n=660) were willing to vaccinate their children (willing group). The mean age of
children from the willing group (3.31£2.81 years) was older than that from the unwilling group (2.73£2.13 years)
(P=0.018). Consistently, the mean height of children from the willing group (96.49+21.71 centimeters) was larger than
that from the unwilling group (92.91£19.47 centimeters) (P=0.034). A higher proportion of children from the unwilling
group (20.2%) had been sick within previous one month, compared with that from the willing group (12.1%) (P=0.030).
There were no statistical differences in gender, weight, preterm birth rate, cesarean delivery rate, and local COVID-19
epidemic risk between two groups.

Table 2 provides parents-scored risks of vaccinating children against COVID-19. The total mean risk score was
43.43 (SD 31.37). The risk score in the unwilling group (53.76+30.60) was higher than that in the willing group
(40.18430.93). Figure 1 shows the distribution of risk scores of two groups. The primary reason for refusing
vaccination was the worry about safety (53.8%, n=112); 50 parents (24%) refused for the scant information of
COVID-19 vaccines in children, 14 (6.7%) for the worry about low efficacy, 13 (6.3%) for vaccine refusal in
general, and 19 (9.1%) for no reasons (Table 3).

A health worker introduced benefits and risks of vaccination to the parents in the unwilling group on telephone. The
parents were asked to complete the questionnaire again voluntarily. As shown in Table 4, 50 parents (24.0%) changed
their attitudes. Of those who remained unwilling, 85 (53.8%) refused for unsafety, and 32 (20.3%) for unfamiliarity, 11
(7.0%) for uncertain efficacy, 11 (7.0%) for vaccine refusal, and 19 (12.0%) for no reasons. Similarly in the parents who
changed their attitudes, most had refused for unsafety (n=27, 54.0%) and unfamiliarity (n=18, 36.0%), 3 (6.0%) for low
efficacy, and 2 (4.0%) for vaccine hesitancy.

Table 2 Parents’ Self-Scored Risks of COVID-19 Vaccination for Children

Self-Scored Risks Mean + SD S5th 25th 50th 75th 95th
Total (n = 868) 43.43+31.37 0 19 45 65 100
Willing (n = 660) 40.18+30.93 0 15 40 55 100
Unwilling (n = 208) 53.76+30.60 0 30 50 80 100
Infection and Drug Resistance 2022:15 htps: 4543
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Figure | Distribution of risk scores in both willing and unwilling groups. The blue solid curve shows the risk score and cumulative percentage in the willing group, and the
orange dotted curve shows that in the unwilling group.

Discussion

In our study, we found that almost three quarters of parents accepted vaccination for children against COVID-19,
compared to previously reported 89% in England,'* 80% in New Zealand'® 73% in China,'* 65% in the USA,'® 64% in

South Korea'® and 36% in Turkey.'” Children’s age was related to parents’ willingness. The average age of children from

the willing group was older than that from the unwilling group, and the average height demonstrated the same trend. In

a study conducted in a pediatric emergency department, parents’ willingness increased with children’s age.'® In addition,

children’s recent physical condition also affected parents’ decision on vaccination. The parents whose children had been

Table 3 Reasons for Refusing COVID-19 Vaccination for Children

Reasons for Refusal (n = 208) | Example Quote Number | Percent
Safety concerns Worry about the side effect 112 53.8%
Efficacy concerns Low efficacy for constantly changing variant 14 6.7%
Unfamiliarity Not enough information for COVID-19 vaccination in children | 50 24.0%
Vaccine refusal in general Hesitate or head-in-the-sand attitude 13 6.3%

No reasons - 19 9.1%

Table 4 Attitudes of Unwilling Parents Before or After Online Consultation

(n = 208)

After Health Education for the Unwilling Parents

Attitude Change to Willing
(n =50)

Remain Unwilling

(n = 158)

Total
Safety concerns
Efficacy concerns

Unfamiliarity

No reasons

Vaccine refusal in general

50 (24.0%)
27 (54.0%)
3 (6.0%)
18 (36.0%)
2 (4.0%)

0 (0%)

158 (76.0%)
85 (53.8%)
11 (7.0%)
32 (20.3%)
11 (7.0%)
19 (12.0%)

Note: Data were presented as N (%).

4544

Dove!

Infection and Drug Resistance 2022:15


https://www.dovepress.com
https://www.dovepress.com

Dove Lu et al

sick in the previous one month were less willing to accept vaccination for children. Previous studies reported the
significant hesitancy among the parents of children with chronic diseases.'>'” It may reflect the concerns of parents about
the unsafety of vaccines.

Not surprisingly, the parents in the unwilling group rated the risk of vaccination with a higher score. Safety concern
was the chief factor that influenced parents’ attitudes towards vaccination for children, followed by inadequate informa-
tion about children’s SARS-CoV-2 vaccines. A study reported that the inactivated vaccine CoronaVac was well tolerated
and safe in children and adolescents aged 3—17 years; and most adverse reactions were mild and moderate in severity.''
To promote the vaccination for children, parents should be informed of adequate medical knowledge, especially the
benefits and risks of vaccines. It is reported that CoronaVac can induce stronger humoral responses in children aged 3—17
years than in adults aged 18-59 years and the elderly aged over 60 years.'' In the present study, a small group of parents
worried about effectiveness of vaccination, suggesting that the long-term immunogenicity and protective effect of
vaccines in real-world remain to be proven.

About one quarter of parents changed their attitudes from unwilling to willing, after a telephone consultation about
the benefits and risks of vaccination for children. The benefits include preventing COVID-19 and the deterioration into
severe illness among individuals, as well as building an immune barrier in a population. The risks are mainly side effects
that have been reported. It is reported that face-to-face consultation may enhance parents’ intention to get their children
vaccinated.'® 2° Parents view health workers as an important source of information.>'*> Here, we found that telephone
consultation could strengthen parents’ willingness. It is reported that parents also need general information about
vaccination risks, not just its benefits.”®> The tailored health education is more effective to let parents accept vaccination
for children, compared to untailored health education.?*>!>+%

This study has some limitations. First, the mean age of the children was 3.17 years, making them less representative
of older children. Second, in the online questionnaire survey, the parents’ self-reported results may not reflect their actual
vaccination behavior. Additionally, a convenience sampling approach may result in biased estimates. Third, although we
collected a relative larger sample, the power of this single-center cohort study is still limited.

Conclusion

In conclusion, our findings suggest that children’s age and physical condition are related to parents’ attitudes to
vaccinating children against COVID-19. The major concerns are unsafety and unfamiliarity. Parents view health workers
as a reliable source of vaccine information. A successful consultation with health workers to understand the benefits and
risks of vaccination can increase parents’ willingness. This study is innovative in evaluating parents’ attitudes towards
COVID-19 vaccination for children in China. Our findings could be referenced in establishing policies for COVID-19
vaccination for children in the future.
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