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Objective: To explore the status and influencing factors of COVID-19 vaccination for 3–7-year-old children born prematurely.
Methods: A questionnaire was administered to parents of preterm infants born between 1 January 2016 and 31 December 2019 in 
Gansu Maternal and Child Health Hospital using convenience sampling.
Results: It was found that 96.81% of 282 parents had known about COVID-19 vaccines and acquired COVID-19- and vaccine-related 
knowledge primarily through WeChat (104/282, 36.88%) and TikTok (91/282, 32.27%). Most parents of the group whose children 
were vaccinated with a COVID-19 vaccine believed that this approach was effective in preventing COVID-19 (49.75%), whereas most 
parents of the group whose children were not vaccinated were worried about the adverse reaction and safety of the vaccine (45.88%). 
According to the regression analysis, the risk factors of children born prematurely receiving a COVID-19 vaccine were no vaccination 
against COVID-19 in the mothers (odds ratio [OR]=48.489, 95% CI: 6.524–360.406) and in younger children (OR=12.157, 95% CI: 
6.388–23.139). Previous history of referral (OR=0.229, 95% CI: 0.057–0.920), history of diseases (OR=0.130, 95% CI: 0.034–0.503) 
and high educational level of guardians (OR=0.142, 95% CI: 0.112–0.557) were protective factors for children born prematurely to 
receive COVID-19 vaccination.
Conclusion: There is a relatively high proportion of children born prematurely receiving COVID-19 vaccination, but some people 
still have concerns. Publicity in the later stage can be conducted through WeChat, TikTok and other social media platforms, with 
special attention paid to the populations with lower education levels.
Keywords: COVID-19 vaccine, vaccination willingness, children born prematurely, influencing factors

Introduction
In 2019, an outbreak of unexplained pneumonia occurred in Wuhan, Hubei Province, China. Epidemiological surveys 
revealed that this cluster of cases was linked to the nearby South China Seafood Market.1,2 The World Health 
Organization (WHO) further confirmed that the pandemic of this acute respiratory infectious disease was caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).3 The SARS-CoV-2 virus is highly contagious and can 
be rapidly transmitted through the respiratory tract, resulting in the global COVID-19 pandemic.4 As of 13 May 2021, 
approximately 160 million people in 223 countries/regions worldwide have been infected with SARS-CoV-2, leading to 
over 3.32 million deaths due to severe COVID-19 complications.5

Although this infection is less common in children than in adults, there are still reports of confirmed cases of children 
with COVID-19.6 According to the report by SHAH,7 children with COVID-19 accounted for one tenth of the total cases 
of COVID-19 in the United States, and corresponding deaths for 3.31% of the total deaths from this infectious disease. 
The COVID-19 vaccine is a vaccine against SARS-CoV-2, and COVID-19 vaccination is the most effective means to 
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prevent and control the pandemic.8 Moreover, successive marketing and orderly COVID-19 vaccinations are conducive 
to effective control of the COVID-19 pandemic in China. However, the COVID-19 vaccine is a newly developed product 
in a special period, with a limited total temporal span from research and development to marketing of less than one year. 
With the gradual increase in the number of vaccine recipients, some unexpected rare and serious adverse events emerged, 
such as thromboembolism caused by the AstraZeneca AZD1222 and Johnson & Johnson vaccines for COVID-19.9 In 
addition, the use of a new generation of mRNA-based vaccines is unprecedented among the different types of COVID-19 
vaccines, and the immune response to vaccines is importantly correlated with the age, sex and disease of the vaccinated 
person.10 Furthermore, a growing number of studies have observed inter-individual heterogeneity of post-vaccine 
immune responses in specific populations,11 especially among elderly and immunocompromised individuals, while 
multiple studies demonstrated that the immune response of vulnerable populations is diminished in comparison with 
normal individuals.12,13

Premature infants are foetuses born before 37 weeks of pregnancy (≤259 days). Around 15 million premature births 
occur globally annually, indicating a global premature birth rate of approximately 11%. Epidemiological surveys of 
premature birth show a rising rate in many countries.14 According to the Global Report on Premature Infants’ released by 
the WHO in May 2012, there is at least one premature birth out of every 10 births, with approximately 1.2 million 
premature births in China, ranking second in the world.15 Premature infants are different from healthy full-term infants. 
Due to their premature separation from the mother, premature infants have completely different nutritional supply and 
growth patterns from those with normal intrauterine development. Many premature infants are unable to obtain sufficient 
nutritional reserves in the uterus, leading to a higher probability of intrauterine growth retardation. Moreover, premature 
infants have immature development of various systems of the body, resulting in poorer physical quality, underdeveloped 
organ systems and weakened immunity, thereby increasing the risk of infection and illness.16

Under the influence of the COVID-19 pandemic, preterm children, as a particularly vulnerable group, are more likely 
to be infected due to their reduced immunity. The COVID-19 vaccine has now been shown to be effective and safe for 
infants and children older than 6 months, reducing disease severity, hospitalisation, childhood multisystemic inflamma-
tory syndrome and death.17 However, due to the special health conditions of preterm infants, parents will place a greater 
emphasis on the safety of vaccination. Public acceptance of the COVID-19 vaccine is critical to the implementation of 
vaccination,18 and previous studies have shown that the safety and efficacy of the vaccine, health outcomes associated 
with vaccination, trust in the health system and community sensitisation19 are influential factors in people’s willingness 
to receive the vaccine. To date, there are few reports on the status and willingness of parents of children born prematurely 
to vaccinate against COVID-19. In 2019, the WHO classified “vaccine hesitancy” as one of the top-10 threats to global 
health.20 In many parts of the world, a fair number of people are still questioning the necessity of vaccination and 
delaying or refusing vaccination.21 Previous studies have shown that the factors that contribute to vaccine hesitancy or 
willingness include socio-demographic characteristics, occupation, religious beliefs and social and environmental 
trust.22–24 Vaccine acceptability varies greatly among different vaccination recipients, and researchers have conducted 
studies with different populations. Children are a vulnerable group that needs protection, and parents may have more 
concerns and thoughts when considering vaccinating their children and may be more cautious about vaccinating their 
preterm children. The literature suggests that female parents are more concerned about the safety and efficacy of 
vaccines, are reluctant to vaccinate themselves and are more hesitant to vaccinate their children.24,25 At present, the 
COVID-19 solution in China has entered a stage of long-term prevention and control, similar to that of influenza, 
suggesting the importance of vaccine regulation after the national lockdown; however, there is still a poor understanding 
of the status of COVID-19 vaccination in children born prematurely and the related factors affecting their vaccination. 
Surveying the willingness of preterm children to be vaccinated and analysing the reasons for this is important for policy 
measures to increase the rate of vaccination. As such, this study investigates the status of COVID-19 vaccination for 
children aged 3–7 years who were born prematurely and discusses potential vaccination status and influencing factors to 
provide a reference for formulating targeted vaccination strategies.
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Materials and Methods
Participants
A questionnaire survey was conducted between December 1st to 31st 2022 at Gansu Maternal and Child Health Hospital 
using the convenience sampling method among parents who delivered their preterm infants in the hospital. The inclusion 
criteria were as follows: (1) date of birth between 1 January 2016 and 31 December 2019; (2) children with a gestational 
age of <37 weeks; (3) children born during the mother’s first pregnancy; and (4) children aged 3–7 years. The exclusion 
criteria included: (1) individuals with concomitant mental/neurological disorders who were unable to express themselves 
autonomously; and (2) individuals with contraindications for vaccination. This study was approved by the Ethics 
Committee of Gansu Provincial Maternal and Child Health Care Hospital (Ethical approval number:(2022) GSFY lun 
shen NO.14). Written informed consent was obtained from all parents/local guardians.

Study Methods
The questionnaire used in this study was designed based on the actual situation in clinical practice and by referring to 
relevant literature,26,27 with a preliminary draft formed after discussion within the research group and revision by experts. 
The questionnaire was ultimately developed following discussion and modification by the experts based on the 
preliminary survey results. By employing convenience sampling, the QR code of the questionnaire generated on WJX. 
cn was distributed by Gansu Provincial Maternal and Child Health Care Hospital to the parents of 3–7-year-old children 
born prematurely. The parents of the children could participate in the survey through WeChat QR code scanning. After 
obtaining the informed consent of the participants, the questionnaire was completed by each WeChat account holder 
once. After recovery, the questionnaires were carefully checked and those with incomplete information or logical errors 
were eliminated. The questionnaire included 13 independent variables in total. The basic data requirement for multi-
variate statistical analysis is that the sample size is at least 10 times more than the independent variable. Hence, the 
sample size of this study had to be at least 156 considering a 20% loss rate.

Invalid questionnaires were determined according to the following criteria: (1) questionnaires with missing questions; 
(2) questionnaires with conflicting results in the positive and negative questions; (3) questionnaires with the same 
question options; (4) questionnaires with regular options, such as 1, 2, 3, 1, 2, 3, 1, 2, 3; and (5) questionnaires that were 
not filled out as instructed.

Data Collection
The questionnaire (see supplement1) included the following content: (1) socio-demographic characteristics of the respon-
dents; (2) knowledge about COVID-19 and the vaccine; and (3) willingness to vaccinate with COVID-19 vaccines and the 
attendant reasons. After testing, the questionnaire showed good reliability and validity (the content validity index (S-CVI) 
was 0.86, the content validity index at the item level was 0.88–1.00, the mean S-CVI was 0.843, Cronbach’s alpha [α] 
coefficient was 0.761, the half-risk reliability was 0.725, the test-retest reliability of the total scale was 0.716 and the KMO 
value was 0.803 after an interval of 2 weeks). The demographic characteristics consisted of child’s gender, child’s age, 
respondent’s gender, gestational age, residence, father’s COVID-19 vaccination history, mother’s COVID-19 vaccination 
history, referral history, disease history, allergy/bloody stool history, education level, monthly household income and history 
of caesarean section. After the completion of the questionnaire, data entry was performed by double review.

Statistical Analysis
The statistical analysis of this study employed SPSS 26.0 statistical software. The Kolmogorov–Smirnov method was 
used for normality testing. The measurement data that met normality was represented by mean and standard deviation 
( X� s), and the inter-group comparison applied an independent sample t-test. The counting data was expressed as 
frequency (n) or rate (%) and compared using the chi-squared (χ2) test. The multivariate analysis used a binary logistic 
regression model. The inspection level was set at α=0.05.
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Results
General Data
A total of 326 questionnaires were collected in this study, of which 282 were valid, with an effective response rate of 
86.50%. A total of 282 children born prematurely were surveyed, including 135 boys and 147 girls, 197 of whom were 
vaccinated with a COVID-19 vaccine (69.86%). As shown in Table 1, there were statistically significant differences in 

Table 1 Demographic Characteristics of the Enrolled Subjects of Study

Variables The Respondent  
(n=282)

The Recipient  
(n=197)

χ²/Z value P value

Gender of respondents 0.992 0.319
Male 123 95

Female 159 102

Age of respondents 32.45±4.56 31.78±5.11 0.891 0.121
Gender of children 0.739 0.390

Male 135 91

Female 147 106
Age of children 4.24±0.62 5.65±0.51 −6.683 <0.001

Gestational age −2.105 0.035

<28w 10 7
28–31+6w 100 62

32–33+6w 51 36

34–36+6w 121 92
Place of residence 0.001 0.974

City 216 151

Countryside 66 46
Father’s COVID-19 vaccination history

With 279 196 1.921 0.166

Without 3 1
Mother’s COVID-19 vaccination history

With 270 195 16.841 <0.001

Without 12 2
Referral history

With 23 11 5.773 0.016

Without 259 186
Disease history

With 25 11 8.711 0.003

Without 257 186
History of allergy/bloody stool

With 16 7 4.255 0.039

Without 266 190
Guardian’s education level −3.037 0.002

Primary school and below 3 2

Junior high school and technical secondary school 10 8
High school and junior college 80 43

University and above 189 144

Caesarean birth 0.957 0.328
Yes 60 45

No 222 152

Monthly household income −1.068 0.286
<3000 5 1

3000~5999 21 11

6000~8999 92 78
9000~ 164 107
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age of children, gestational age, guardians’ education level, mother’s COVID-19 vaccination history, referral history, 
disease history, allergy/bloody stool history and guardian’s education level between children born prematurely vaccinated 
with COVID-19 vaccine and those not vaccinated (all P<0.05). No significant difference was observed between the two 
groups in gender of respondents, age of respondents, gender of children, residence, father’s COVID-19 vaccination 
history, proportion of caesarean sections and monthly household income (all P>0.05).

Parents’ Awareness of COVID-19 and Vaccine
The results of the survey (Table 2) revealed that 96.81% of the parents of the 282 children had known about COVID-19 
vaccines, 98.58% of the parents knew the main transmission route of COVID-19, 95.04% knew the preventive measures 
of COVID-19, 64.89% knew the age limit for COVID-19 vaccination and 63.83% knew that protective measures still had 
to be taken after vaccination. Furthermore, parents acquired COVID-19- and vaccine-related knowledge primarily 
through WeChat (104/282, 36.88%) and TikTok (91/282, 32.27%), as shown in Table 3.

2.3 Parents’ willingness and reasons for agreeing to vaccinate children born prematurely with COVID-19 vaccine
As Table 4 shows, 69.86% of the parents and their children had received COVID-19 vaccination mainly due to their 

concern about the child’s infection with COVID-19 (18.27%), protecting others (6.09%), people around being vaccinated 
(21.83%), being affected by the news policy (4.06%) and vaccination accepted as an effective means of prevention 
(49.75%). However, 30.14% of parents did not take their children to receive COVID-19 vaccination because they 
believed that there was no risk of COVID-19 infection (8.24%), the short time interval between the development and 
marketing of the vaccine that needed to be considered (36.47%), concern about the adverse reaction/safety of the vaccine 
(45.88%) and concern about the effectiveness of the vaccine (9.41%).

Multivariate Analysis of Factors Influencing COVID-19 Vaccination in Children Born 
Prematurely
A Logistic regression analysis model was constructed by taking whether or not to vaccinate with a COVID-19 vaccine as 
the dependent variable (with=1, without=0), and factors with statistically significant differences in the univariate analysis 

Table 2 Parents’ Awareness of COVID-19 and Vaccine

Survey Content N Awareness  
Rate (%)

Know about COVID-19 vaccine 273 96.81

Know about the main transmission routes of COVID-19 278 98.58

Know about the preventive measures for COVID-19 268 95.04
Know about the age limit for COVID-19 vaccination 183 64.89

Know that protective measures still need to be taken after COVID-19 vaccination 180 63.83

Table 3 Ways for Parents to Know About COVID-19 and 
Vaccine

Awareness Route (Single Choice) N Percentage 
(%)

WeChat 104 36.88

Tiktok 91 32.27

Medical staff 26 9.22
Microblog 25 8.87

Traditional media 11 3.90

Family and friends 10 3.55
Others 15 5.32
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as the independent variables. Table 5 shows the results of variable assignment. According to the regression analysis 
(Table 6), the risk factors of children born prematurely receiving a COVID-19 vaccine were no vaccination against 
COVID-19 in the mothers (odds ratio [OR]=48.489, 95% CI: 6.524–360.406) and children of a younger age (OR=12.157, 
95% CI: 6.388–23.139). Previous history of referral (OR=0.229, 95% CI: 0.057–0.920), history of diseases (OR=0.130, 
95% CI: 0.034–0.503) and high educational level of guardians (OR=0.142, 95% CI: 0.112–0.557) were protective factors 
for children born prematurely to receive COVID-19 vaccination.

Discussion
In January 2023, the National Health Commission announced the renaming of novel coronavirus pneumonia as COVID-19 
and implemented the “Class A and Class B management” policy, suggesting that the focus of COVID-19 prevention and 
control should be transformed from “infection prevention” to “health protection and severe illness prevention”.28 

Vaccination can not only prevent severe illness but can also effectively reduce the spread and outbreak of COVID-19. 
A study had found premature delivery was considered to be a risk factor for severe COVID-19 in premature children29,30 as 
this population showed poor health status and required more protection from COVID-19 vaccines compared with full-term 

Table 5 Variable Assignment

Variables Grouping Assignment

Gestational age <28w 1

28–31+6w 2

32–33+6w 3
34–36+6w 4

Mother’s COVID-19 vaccination history With 1

Without 2
Referral history With 1

Without 2

Disease history With 1
Without 2

History of allergy/bloody stool With 1

Without 2
Guardian education level Elementary school and below 1

Junior high school and technical secondary school 2

High school and junior college 3
Bachelor’s degree or above 4

Age Original value input

Table 4 Parents’ Willingness and Reasons for Children to Receive COVID-19 Vaccination

Vaccination Intention and Reasons N Percentage 
(%)

Reasons for vaccination (N=197, 69.86%)

Concern about children infected with COVID-19 36 18.27

Protecting others 12 6.09
People around getting vaccinated 43 21.83

Affected by the news policy 8 4.06

Vaccination accepted as an effective means of prevention 98 49.75
Reasons for no vaccination (N=85, 30.14%)

Believe in no risk of COVID-19 infection 7 8.24
Short time interval between the development and marketing of the vaccine that needed to be considered 31 36.47

Concern about the adverse reaction/safety of the vaccine 39 45.88

Concern about the effectiveness of the vaccine 8 9.41
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children. In recent decades, the incidence of premature infants in China has been on the rise,31 accounting for approximately 
7.8% of global premature infants, making it the second largest country globally in terms of incidence.32 Infants with 
younger gestational age at birth have less mature lung development and thus have a higher risk of developing lung 
infections as they grow up.33 Therefore, children born prematurely may need vaccine protection more urgently to avoid the 
infection of viruses.

In this study, 197 children born prematurely who received vaccination accounted for 69.86% of the total participants, 
a higher number than in other studies, which may be attributed to differences in regional economic development and 
educational level.34 Similar to previous studies,35 the main reason for the unwillingness for the remaining 85 parents to 
vaccinate against COVID-19 included their concern about the adverse reaction and safety of the vaccine and no 
popularisation of the vaccination in China. In another study,36 it was found that 31.9% of the negative comments on 
the adverse reactions of vaccination on microblogs indicated that the public still have doubts about COVID-19 vaccines.

Here, in the survey of COVID-19- and vaccine-related knowledge, the respondents showed high awareness of 
COVID-19-related knowledge, but low awareness of COVID-19 vaccines, which may explain the unwillingness to 
vaccinate against COVID-19 among some people, suggesting that more efforts should be made to publicise vaccine- 
related knowledge in the future to alleviate public concerns. It is crucial to choose the appropriate publicity approaches. 
Moreover, our study also indicated that parents obtained knowledge about COVID-19 vaccine primarily through WeChat 
and TikTok and rarely through traditional media. Therefore, in the current information age, publicity can be conducted 
through emerging publicity avenues, such as the government’s official WeChat public channel and TikTok, to increase 
parents’ willingness to receive COVID-19 vaccination.

In this study, in accordance with the analysis on the influencing factors of parents’ willingness to vaccinate their 
children against COVID-19, parents with low educational level, mothers who had not received COVID-19 vaccination, 
those of children without referral history and disease history and those of young children had low willingness to 
vaccinate their children against COVID-19. Compared with parents who received vaccines, parents who did not receive 
them were less willing to vaccinate their children. This is similar to a German survey.37 Parents’ attitudes towards 
vaccination and the susceptibility of children infected with COVID-19 are the key to improving children’s COVID-19 
vaccination rate, and parents’ attitudes towards vaccination are closely related to their education level. The results of this 
study show that parents with lower education levels are more willing to vaccinate their children, which is consistent with 
a previous meta-analysis.18 It has also been shown that there is a positive correlation between parental knowledge and 
attitudes towards childhood vaccination and practice,38 that a high level of education is a positive factor for 
vaccination.39 On the one hand, this difference may be due to the deviation caused by the choice of samples, while on 
the other, it may also be affected by the occupation of the parents and the source of information reception. Additionally, 
people’s awareness of diseases may have an impact on their vaccination behaviour. People who believe that the disease is 
severe, that vaccines have preventive effects or that they are a susceptible population have higher willingness to 
vaccinate.40 According to the daily report on the official website of the China Health Commission, COVID-19 in 
China, predominated by mild and asymptomatic patients, shows low mortality and high cure rates. Consequently, the 
preventive and protective effect of vaccines on health has been weakened compared with the overemphasised vaccine 

Table 6 Multivariate Analysis of Factors Influencing COVID-19 Vaccination in Children Born 
Prematurely

Influencing factors S.E Wald χ2 P value OR OR(95% CI)

Gestational age 1.312 0.066 0.797 1.402 0.107~18.357

High education level of guardians 1.123 15.371 <0.001 0.142 0.112~0.557

Mother not vaccinated against COVID-19 1.023 14.383 <0.001 48.489 6.524~360.406
With referral history 0.709 4.316 0.038 0.229 0.057~0.920

With disease history 0.691 8.722 0.003 0.130 0.034~0.503

With history of allergy/bloody stool 0.871 2.721 0.099 0.238 0.043~1.311
Children younger in age 0.328 57.868 <0.001 12.157 6.388~23.139
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risk. This may, to some extent, explain why parents of healthy children without underlying diseases were unwilling to 
vaccinate their children against COVID-19. Moreover, in terms of the age of children born prematurely, parents of 
younger children had lower willingness to vaccinate their children, indicating that most parents believe that young 
children are more sensitive to the potential side effects of vaccination.

This study has some limitations. First, based on a cross-sectional survey, the online self-reporting questionnaire 
adopted in this study could have resulted in some information bias. However, because the questionnaire was completed 
anonymously online it may have better ensured the authenticity of the information on this sensitive topic than a face-to- 
face survey. Second, the results reported in this single-centre survey with a smaller sample size might not be fully 
representative. There may also be other potential influencing factors that were not included in this survey, which needs to 
be considered in future studies. Finally, the results of this study might be applicable only to the current period as the 
public’s understanding and demand for COVID-19 vaccines are also changing continuously with the change of the global 
COVID-19 pandemic and the advancement of research on COVID-19 vaccines. Therefore, it is advisable to explore the 
vaccination willingness in different periods of the COVID-19 pandemic, which may be more effective in understanding 
the needs and concerns of the public.

Conclusions
In summary, the proportion of premature children vaccinated against COVID-19 is relatively high. Most parents of 
premature children know about COVID-19 from WeChat and TikTok. The concerns of parents of premature infants who 
are not vaccinated mainly lie in the safety and adverse reactions of vaccines. Parents’ willingness to vaccinate, education 
level, the mother’s vaccination history, the child’s age, referral history and disease history are the influencing factors for 
new coronavirus vaccination in premature infants. When conducting vaccination campaigns, WeChat, TikTok and other 
social media platforms could be used, with special attention paid to the populations with lower education levels. 
Furthermore, the relevant departments should strengthen efficient and fair implementation of vaccination while ensuring 
vaccine supply.
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