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Introduction: Global vaccination efforts to control the COVID-19 pandemic may be impeded by vaccine hesitancy. Attitudes and 
vaccine literacy are important factors that reduce vaccine hesitancy. The role of attitudes and vaccine literacy of parents on COVID-19 
vaccine intention for their children under five years was unknown.
Objective: This study aimed to assess parents’ characteristics, vaccine literacy, attitudes toward the COVID-19 vaccine, and vaccine 
intention/hesitancy and to determine factors influencing parents’ vaccine intention for their children under five years of age.
Methods: A cross-sectional study was conducted using an online self-administered questionnaire before the authorization of the 
COVID-19 vaccine for very young children in Thailand. The sample consisted of 455 parents with children under five years old. The 
online questionnaire included parents’ sociodemographic data, vaccine literacy, attitudes toward COVID-19 vaccine, and vaccine 
intention to get their children vaccinated.
Results: About 98% of the parents received their COVID-19 vaccination, whereas only 45.1% reported they would have their children under 
five years old get vaccinated. About 54.9% were either not sure or refused their child’s COVID-19 vaccination. A multiple logistic regression 
model identified factors that increased the odds of parents’ vaccine intention: parents aged > 35 years, attitudes on safety and efficacy of 
COVID-19 vaccine for children, advice about the COVID-19 vaccines from healthcare personnel, and the belief that COVID-19 vaccine is 
helpful for their children. Attitudes that COVID-19 vaccination in children could be fatal decreased parents’ vaccine intention. Need for more 
information about the COVID-19 vaccine for children and concern about the vaccine’s side effects were the most frequent reasons for vaccine 
hesitancy and refusal.
Conclusion: Parents should be provided with accurate information from healthcare personnel and media sources about the safety and 
effectiveness of the COVID-19 vaccine for young children under five years of age to overcome their hesitancy.
Keywords: COVID-19, vaccine hesitancy, children, parents, attitudes, vaccine literacy

Introduction
The COVID-19 pandemic continues to pose severe constraints on healthcare systems and socioeconomic development 
worldwide.1,2 Global vaccination is recognized as a key strategy to mitigate the effects of the pandemic. Several COVID- 
19 vaccines have been rapidly developed3,4 and have been shown to reduce severe illness, hospitalization, and mortality 
rates.5 Priority for receiving the vaccine has been frontline healthcare workers and high-risk older adults, followed by all 
adults, adolescents, and children 5–11 years old.2 However, younger children under five years had formerly been omitted 
until late June 2022, when Pfizer-BioNTech and Moderna COVID-19 vaccines were authorized for children between six 
months and five years of age.6

Children are generally less likely than adults to be symptomatic from COVID-19 and less likely to develop a severe 
disease that requires hospitalization.7 However, a high risk of severe COVID-19 has been reported among infants and 
children under five years of age.8 During the Omicron-predominant period, the cumulative hospitalization rate among 
unvaccinated children was more than twice as high as among vaccinated children (19.1 vs 9.2 per 100,000 population).9 
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Children living with an underlying disease are also more likely to need hospital admission due to COVID-19 than those 
who are healthy.10

In Thailand, the proportion of children infected with COVID-19 from April to November 2021 was approximately 
20% of all COVID-19 cases.11 Amid the fifth wave of Omicron in early 2022, the infection rate in Thailand increased 
among children 0–9 years old and 10–19 years old. During the first nine months of 2022, the infection rate and death rate 
of COVID-19 among unvaccinated children under five years old were 1.5 times and 3 times higher, respectively, than 
older children who were vaccinated. During the same time period, there were 69 deaths and 443 intubated cases among 
children under 5 years in Thailand.12

The multi-generational high-density family living in Thailand increases the susceptibility of older adults and other 
vulnerable family members to getting COVID-19. The age groups and proportions of child infection from exposure to 
COVID-19 from family/household members were recently reported to be the following: 0–4 years (37.16%), 5–9 years 
(30.18%), 10–14 years (20.01%), and 15–19 years (12.99%), indicating that more than one-third of the household 
exposures in Thailand were in the youngest age group.13 In addition to household exposures, clusters of COVID-19 cases 
in Thailand have also been reported in preschools and childcare facilities.14 This is significant because approximately 
800,000 children between 3 and 5 years of age attend public-funded childcare facilities in Thailand.15 Thus, young 
children are at risk of acquiring COVID-19 from others and a risk to others.

Although vaccines may reduce the risk of death and severity from COVID-19 infection, the newly developed 
COVID-19 vaccines for very young children have raised questions about vaccine safety and long-term health effects. 
The concern has led to uncertainty among parents about whether they should accept the COVID-19 vaccine for their 
children. Vaccine hesitancy has been reported as a significant factor in lower vaccination rates and a substantial barrier to 
accomplishing the target population’s coverage.5 Vaccine hesitancy remains a major public health challenge in control
ling the COVID-19 pandemic.16

Vaccine literacy and positive attitudes are important factors that affect vaccination intention and reduce vaccine 
hesitancy.17,18 Negative attitudes about vaccines have been significantly linked to vaccine hesitancy.17,19,20 Inadequate 
vaccine literacy is significantly associated not only with personal attitudes toward COVID-19 vaccination18,21 but also 
with COVID-19 vaccine intention/hesitancy.17,22

Therefore, this study aimed to assess parents’ background characteristics, vaccine literacy, attitude towards the 
COVID-19 vaccine, and vaccine intention/hesitancy and to determine factors influencing parents’ vaccine intention for 
their children under five years of age.

Materials and Methods
Study Design
This study is part of a larger project titled, “Trends analysis of child COVID-19 vaccination, parents’ COVID-19 vaccine 
literacy, attitudes toward COVID-19 vaccine, and intention to vaccinate their children against COVID-19 and factors 
predicting intention to vaccinate their children against COVID-19”. The data were collected online using a cross- 
sectional study design from January 13 to May 25, 2022, before the CDC’s recommendation in June 2022 of the COVID- 
19 vaccine for children between six months and five years of age. The aims were to assess parents’ intention to have their 
children under five years of age vaccinated against COVID-19 and examine its influencing factors.

Study Sample
A sample of 455 parents in Thailand was recruited online. The inclusion criteria were 1) having one or more children under 
five years of age, 2) being able to read and understand Thai, and 3) agreeing to participate in the study. Using a 30% response 
probability based on a previous study to calculate a sample size,23 a significance level of 0.05, and statistical power of 0.80, 
the minimum sample size required for this study was 425. Participants were voluntarily recruited using convenience 
sampling.
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Instruments
The online survey form collected participants’ sociodemographic characteristics, COVID-19 vaccination status, COVID-19 
vaccine literacy, attitudes toward COVID-19 vaccination, and parental vaccination intention for their child(ren). The socio
demographic characteristics were the participants’ age, sex, education, region of residence, income sufficiency, occupation, 
the child’s age, and the presence of an underlying disease. To measure the participants’ vaccination status, they were asked 
about their own COVID-19 vaccinations, “Have you already received the COVID-19 vaccination?” (1 = Yes, 0 = No).

To measure COVID-19 vaccine literacy (VL), the participants responded to the Thai COVID-19 VL scale,24 which 
was translated from the original scale.22 It is composed of two subscales: functional VL (4 items) and interactive/critical 
VL (8 items). The functional VL subscale measures literacy skills about language capabilities, such as “When reading or 
listening to information about COVID-19 vaccines, did you find the texts were difficult to understand?” The interactive/ 
critical VL subscale assesses communication, problem-solving, and decision-making skills, such as “When looking for 
information about COVID-19 vaccines, have you considered the credibility of the sources?” The item response options 
are 1 = Never, 2= Rarely, 3 = Sometimes, and 4 = Often. A higher average score in each subscale means a higher vaccine 
literacy. Each subscale had an adequate Cronbach’s alpha of 0.899 and 0.921, respectively, for internal consistency.

The participants’ attitudes toward the COVID-19 vaccine were measured by a 10-item scale developed by the 
research team with five positive and five negative items. Content validity was assessed by a pediatrician and two nurse 
educators in infectious disease and pediatric nursing. Examples of positive questions are “I think the COVID-19 vaccine 
is helpful for children”, “COVID-19 vaccine is safe and effective for children”, and “Advice about the COVID-19 
vaccines for children from medical personnel is reliable.” Examples of negative questions are “COVID-19 vaccination 
can cause adverse effects in children”, “COVID-19 vaccination in children can be fatal”, and “There are other ways to 
prevent children from COVID-19 better than vaccination”. The Cronbach’s alphas for the positive and negative subscales 
and overall alpha were 0.91, 0.75, and 0.81, respectively. The Likert responses are on a rating scale ranging from 1 to 7. 
Items were recoded into two categories: Disagree (scores ≤ 4) and Agree (scores 5 to 7).

To measure the participants’ intention for their children to get vaccinated, participants were asked, “Will you have 
your children get vaccinated against COVID-19?” The three response options were 0 = Definitely not, 1 = Maybe/not 
sure, and 2 = Definitely yes.     

Ethical Consideration
Ethical approval to conduct the study was obtained from the Committee on Human Rights Related to Research Involving 
Human Subjects, Faculty of Medicine Ramathibodi Hospital, Mahidol University (COA.MURA2021/1005) and (COA. 
MURA2022/614) and conducted in accordance with the guidelines of the Declaration of Helsinki.

Data Collection
Data were collected using an online questionnaire. Recruiting messages containing a URL link and a quick response code 
were openly circulated via social media platforms (LINE application and Facebook) of individuals’ contact network, 
community/social groups of coworkers, health workers, village health volunteers, teachers, child caregivers, and parents to 
reach out to parents in all regions of Thailand. Participation in this study was voluntary and anonymous. There was no 
monetary incentive for participating. Potential participants provided online consent by clicking “accept” on the online 
consent form before responding to the questionnaire. Based on the response data, the calculated acceptance rate was 91.2%.

Data Analysis
Frequencies, percentages, means, and standard deviations were used to analyze the characteristics of the participants. The 
R statistical software (version 3.6.3) was used to analyze data.25 Univariate and multiple logistic regression models were 
performed to identify the factors associated with parents’ intention to have their children vaccinated against COVID- 
19.26 Variables having a univariate test with p <0.25 were selected as candidate variables for the regression model.26 

Backward multiple logistic regression was used to fit the model. The alpha level was set at 0.05 for statistical 
significance.
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Results
Sociodemographic Characteristics, Attitudes, and Vaccine Literacy of the Participants
A total of 455 parents with children younger than five years of age completed the online survey (Table 1). The 
participants were from all geographical areas of Thailand, although over half came from the Central and Southern 
regions. The median age was somewhat higher than the mean age. Most of the participants were < 35 years, were female, 
had an adequate income, and had earned a bachelor’s degree or higher. About one-third of them were healthcare 

Table 1 Sociodemographic Characteristics and Vaccine Responses of the 
Participants (n = 455)

Variables n %

Regions

Bangkok 88 19.3
Central 102 22.4

North 30 6.6

Northeast 72 15.8
East/West 27 5.9

South 136 29.9

Gender

Male 74 16.3

Female 381 83.7

Age (range = 19–50 years, M = 34.5, SD = 6.0)

≤ 35 years 254 55.8
> 35 years 201 44.2

Marital status
Single 41 9.0

Married 393 86.4

Widowed/divorced/separated 21 4.6

Education attainment

No formal education 1 0.2
Primary 12 2.6

Secondary 59 13.0
Vocational School 35 7.7

Bachelor’s degree 230 50.5

Higher than Bachelor’s degree 118 25.9

Healthcare personnel

No 290 63.7
Physician 7 1.5

Nurse 114 25.1

Pharmacist 4 0.9
Technician/physical therapist 3 0.7

Other 37 8.1

Occupation

Employed 324 71.2

Self-employed 69 15.2
Homemaker 34 7.5

Unemployed 14 3.1

Other 14 3.1

(Continued)
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personnel. Almost all the participants had received the COVID-19 vaccination. The median age of the children was 
slightly lower than the mean age. A few of the children had an underlying disease, such as asthma, allergy, or G6PD 
deficiency. Although most of the participants reported they had been vaccinated against COVID-19, less than half 
responded that they definitely would have their children get vaccinated against COVID-19. The majority were either not 
sure or refused to consider vaccination for their children.

Overall, most participants held positive attitudes about the COVID-19 vaccines because the vaccines could reduce the 
severity of COVID-19 in children (Table 2). More than three-fourths thought that advice about the COVID-19 vaccines 

Table 1 (Continued). 

Variables n %

Sufficiency of income

Sufficient income and some savings 199 43.7
Sufficient income, but not enough for savings 186 40.9

Insufficient income 70 15.4

COVID-19 vaccination

Yes 446 98.0

No 9 2.0

Age of children (range = 0.1–4.8 years, M = 2.2, SD = 1.2)

Underlying disease in children

Yes 52 11.4

No 403 88.6

Intention to have their child vaccinated for COVID-19
Definitely yes 205 45.1

Maybe/not sure 188 41.3

Definitely not 62 13.6

Table 2 Participants’ Positive and Negative Attitudes Toward the COVID-19 Vaccine (n = 455)

Attitudes Agree Disagree

n % n %

Positive attitudes

1. I think the COVID-19 vaccine is helpful for children. 342 75.2 113 24.8

2. COVID-19 vaccine is safe and effective for children. 260 57.1 195 42.9

3. Vaccination can prevent children from COVID-19 infection. 258 56.7 197 43.3

4. Vaccination can reduce the severity of COVID-19 in children. 362 79.6 93 20.4

5. Advice about the COVID-19 vaccines for children from healthcare personnel is reliable. 343 75.4 112 24.6

Negative attitudes

6. COVID-19 vaccines for children that are currently produced are unreliable. 176 38.7 279 61.3

7. There are other ways to prevent children from COVID-19 better than vaccination. 231 42.7 310 57.3

8. COVID-19 vaccination can cause the adverse effects in children. 194 42.6 261 57.4

9. Children can produce natural immunity against COVID-19 without getting vaccinated. 342 75.2 113 24.8

10. Covid-19 vaccination in children can be fatal. 190 41.8 265 58.2
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for children from medical personnel was reliable, and that the COVID-19 vaccine would be helpful for children. The one 
negative attitude that most participants held was the belief that children could produce a natural immunity against 
COVID-19 without receiving the vaccine. Some uncertainty existed among the participants in that more than 40% 
thought there were better ways to prevent children from COVID-19 than getting vaccinated or believed that the COVID- 
19 vaccine could cause adverse effects in children, possibly even fatality.

The majority of participants’ informative literacy skills about COVID-19 vaccines had scores midrange in that they 
“rarely” or “sometimes” had problems in reading and understanding information about the COVID-19 vaccine (Table 3). 
Scores for their interactive/critical literacy skills were somewhat higher in that approximately 80% reported “sometimes” 
and “often” on items about checking whether the information was correct, consulting more than one source of 
information, and considering the credibility of the sources. The overall mean score for interactive/critical literacy skills 
was higher than the mean for information literacy skills.

Factors Predicting Participants’ Intention to Vaccinate Their Children Against COVID-19
The univariate logistic regression analyses showed that participants over the age of 35 were more likely to intend to 
vaccinate their children against COVID-19 compared to those who were younger (Table 4). The odds of intention 
increased for each year of the child’s age. Unemployed participants and those who reported an insufficient income were 
less likely to intend to vaccinate their children against COVID-19 compared to those who were employed or who 
reported a sufficient income. No other sociodemographic characteristics were significantly associated with the partici
pants’ intention to vaccinate their children against COVID-19.

The scores from both the informative literacy skills and the interactive/critical literacy skills were significantly associated with 
higher odds of participants’ intention to vaccinate their child against COVID-19. All positive attitude items were significantly 
associated with higher odds of participants’ intention to vaccinate their child against COVID-19. Two negative attitudes were 

Table 3 Participants’ Informative and Interactive/Critical Skills About the COVID-19 Vaccine (n = 455)

Vaccine Literacy Never Rarely Sometimes Often

n (%) n (%) n (%) n (%)

Informative vaccine literacy (range = 1–4 scores, M = 2.8, SD = 0.71)

1. Did you find words you did not know? 62 (13.6) 186 (40.9) 167 (36.7) 40 (8.8)

2. Did you find that the texts were difficult to understand? 116 (25.5) 164 (36.0) 154 (33.8) 21 (4.6)

3. Did you need much time to understand them? 106 (23.3) 155 (34.1) 171 (37.6) 23 (5.1)

4. Did you or would you need someone to help you understand them? 153 (33.6) 139 (30.5) 149 (32.7) 14 (3.1)

Interactive/critical vaccine literacy (range = 1–4 scores, M = 3.3, SD = 0.56)

5. Have you consulted more than one source of information? 9 (2.0) 56 (12.3) 141 (31.0) 249 (54.7)

6. Did you find the information you were looking for? 9 (2.0) 54 (11.9) 196 (43.1) 196 (43.1)

7. Have you had the opportunity to use the information? 4 (0.9) 36 (7.9) 170 (37.4) 245 (53.8)

8. Did you discuss what you understood about vaccinations with a doctor? 26 (5.7) 70 (15.4) 178 (39.1) 181 (39.8)

9. Did you consider whether the information collected was about your condition? 7 (1.5) 50 (11.0) 221 (48.6) 177 (38.9)

10. Have you considered the credibility of the sources? 6 (1.3) 48 (10.5) 167 (36.7) 234 (51.4)

11. Did you check whether the information was correct? 7 (1.5) 46 (10.1) 153 (33.6) 249 (54.7)

12. Did you find any useful information to decide on whether or not to get vaccinated? 7 (1.5) 44 (9.7) 160 (35.2) 244 (53.6)

Notes: Adapted from Biasio LR, Bonaccorsi G, Lorini C, Pecorelli S. Assessing COVID-19 vaccine literacy: a preliminary online survey. Hum Vaccin Immunother. 2021;7 
(5):1304–1312. doi:10.1080/21645515.2020.1829315.22
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Table 4 Factors Associated with Parents’ Intention to Allow Their Children to Receive the 
COVID-19 Vaccine (n = 455)

Variables Crude OR (95% CI)† Adjusted OR (95% CI)‡

Gender

Male 0.98 (0.59–1.61) -

Female 1 1

Age group

≤ 35 years 1 1

> 35 years 1.62 (1.12–2.36) 1.79 (1.07–2.72)

Regions

Bangkok 1 1

Central 0.84 (0.48–1.49) n.s.

North 0.53 (0.23–1.24) n.s.

Northeast 0.69 (0.37–1.29) n.s.

East/West 0.98 (0.42–2.33) n.s.

South 0.60 (0.35–1.03) n.s.

Marital status

Single 1 1

Married 1.16 (0.60–2.22) -

Widowed/divorced/separated 1.55 (0.54–4.47) -

Educational level

<Bachelor’s degree 0.94 (0.61–1.46) -

Bachelor’s degree or higher 1 1

Healthcare personnel

Yes 1.11 (0.75–1.63) -

No 1 1

Occupation

Employed 1 1

Self-employed 1.03 (0.61–1.72) n.s.

Homemaker 0.69 (0.34–1.43) n.s.

Unemployed 0.19 (0.04–0.85) n.s.

Other 0.45 (0.14–1.46) n.s.

Income sufficiency

Sufficient income with saving 1 1

Insufficient income 0.60 (0.40–0.90) 0.63 (0.38–1.04)

Sufficient income 1.13 (0.66–1.95) 1.73 (0.86–3.46)

Age of a child (in years) 1.20 (1.03–1.39) 1.20 (1.00–1.45)

Underlying disease of children

No 1 1

Yes 1.51 (0.74–3.07) n.s.

Attitude towards COVID-19 vaccine

1. I think the COVID-19 vaccine is helpful for children

No 1 1

Yes 10.90 (5.78–20.58) 2.23 (1.01–4.94)

2. COVID-19 vaccine is safe and effective for children

No 1 1

Yes 9.60 (6.09–15.11) 3.72 (2.06–6.74)

(Continued)
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significantly associated with lower odds of participants’ intention to vaccinate their child: those who believed that there are other 
ways to prevent children from COVID-19 and those who believed that COVID-19 vaccination in children can be fatal.

Similar to univariate logistic regression results, the multiple logistic regression model indicated that participants over 
35 years of age significantly predicted their intention to vaccinate their children against COVID-19. Moreover, the 
positive attitudes of a belief that the COVID-19 vaccine is safe and effective for children, the belief that advice about the 
COVID-19 vaccines from medical personnel is reliable, and the belief that the COVID-19 vaccine is helpful for children 
significantly predicted participants’ intention to vaccinate their children. The negative attitude that believing the COVID- 
19 vaccination in children can be fatal was also a significant predictor in the model.

Participants gave reasons for considering why their children would receive the COVID-19 vaccine (Figure 1). The top 
three reasons were that 1) “COVID-19 vaccination will reduce the severity of symptoms if infected with COVID-19”, 2) 

Table 4 (Continued). 

Variables Crude OR (95% CI)† Adjusted OR (95% CI)‡

3. Vaccination can prevent children from COVID-19 infection

No 1 1

Yes 4.62 (3.07–6.95) 1.59 (0.93–2.71)

4. Vaccination can reduce the severity of COVID-19 in children

No 1 1

Yes 7.71 (4.06–14.63) n.s.

5. Advice about the COVID-19 vaccines for children from 

healthcare personnel is reliable

No 1 1

Yes 8.03 (4.48–14.40) 2.48 (1.20–5.13)

6. COVID-19 vaccines for children that are currently produced 

are unreliable

No 1 1

Yes 0.70 (0.48–1.03) n.s.

7. There are other ways to prevent children from COVID-19 

better than vaccination

No 1 1

Yes 0.66 (0.45–0.96) n.s.

8. COVID-19 vaccination can cause the adverse effects in 

children

No 1 1

Yes 0.86 (0.56–1.32) n.s.

9. Children can produce natural immune against COVID-19 

without getting vaccination

No 1 1

Yes 0.72 (0.49–1.06) n.s.

10. Covid-19 vaccination in children can be fatal

No 1 1

Yes 0.26 (0.18–0.40) 0.33 (0.21–0.54)

COVID-19 vaccine literacy

Informative vaccine literacy 1.34 (1.03–1.75) n.s.

Interactive/critical vaccine literacy 2.22 (1.54–3.19) n.s.

Constant 0.06

Notes: †Univariate logistic regression; ‡Multiple logistic regression; n.s. = Not statistically significant; Hosmer & Lemeshow test, 
Chi-square= 3.10, p-value = 0.928; Nagelkerke R2= 0.430.
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“COVID-19 vaccination will prevent COVID-19 infection, although it is not 100% effective”, and 3) “to protect my 
children from contracting COVID-19 when they go to school” (Figure 1).

The participants reported their hesitancy to vaccinate their children (Figure 2). The top three reasons that were 
barriers for children receiving the vaccine were 1) I would like to know more information about COVID-19 vaccine for 

Figure 2 Reasons for hesitancy in allowing children to be vaccinated against COVID-19 (n = 188).

Figure 1 Reasons for participants’ allowing children to receive the COVID-19 vaccine (n = 205).
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children, 2) I want my children to get a well-tested COVID-19 vaccine, and 3) COVID-19 vaccine may have serious/ 
unsafe side effects to my children.

The participants who did not intend to have their children get vaccinated reported concerns related to vaccine efficacy 
and adverse effects (Figure 3). The top three concerns were 1) the COVID-19 vaccine may have serious side effects in 
children, 2) I feel that the period of development and testing the COVID-19 vaccines for children is too short, and 3) I am 
afraid that my child will be allergic to the COVID-19 vaccine.

Discussion
We sought to determine factors that influenced Thai parents’ vaccine intention for their children under five years of age. 
Most studies in other countries that have focused on parents’ vaccine intention in this age group were conducted in early 
2022 before the midyear authorization of Pfizer-BioNTech and Moderna vaccines for children between six months and 
five years of age. We found that less than half of Thai parents intended to have their very young children get vaccinated. 
This is similar to one survey conducted in the US during the first half of 2022 (45.6%),27 but is a higher rate than three 
other US surveys conducted between April and May 2022: 18%,28 31.3%,23 and 39.7%.29

A scoping review of studies between 2020 and 2021 revealed that the rate of vaccination acceptance for children or 
adolescents varied widely from 4.9% to 91% and the median acceptance rate was 53.70%.20 They reported that the median 
acceptance rate after the adolescent vaccine approval (64.2%) was higher than the rate before approval (49.4%).20 None of the 
studies included in this review, however, focused specifically on parents’ vaccine intention for young children aged under five 
years of age. Not until early 2022 were most studies conducted of parents’ vaccine intention in that age group.

Vaccine intention rates of COVID-19 for children can differ by the child’s age.23,28 The rate for children under five 
years old in our study was lower than what has been reported in older children 5–11 years old in Germany (51%),30 Saudi 
Arabia (61.9%),31 and Canada (63.1%).32 The reported rates of COVID-19 vaccine intention for children has varied 
across nations due to different time periods of data collection, the COVID-19 situation in the countries, and the period of 
national vaccine rollout.33–35

One study reported that the most influencing factor on vaccine acceptance for children was the parents’ own 
willingness to get vaccinated against COVID-19.20 While this association was significant in previous studies,23,36,37 

Figure 3 Reasons for participants’ refusing their children to receive the COVID-19 vaccine (n = 62).
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our findings showed that there was a large difference between parents’ intention rate to have their children vaccinated and 
their own vaccination rate (45.1% versus 98.0%). Thus, we did not test the association between parents’ intention to 
vaccinate themselves and their intention to vaccinate their children.

We found that parents who were older than 35 years were more likely to have a vaccine intention for their children, 
whereas unemployed parents or those with insufficient income were less likely to do so. These findings are congruent 
with previous research.23,37,38 Although we did not find that other sociodemographic characteristics were significant 
factors, other studies have shown that parents with a bachelor’s degree or higher23,38–40 and healthcare personnel41,42 

were more likely to have the intention to vaccinate their children between 5 and 11 years of age.
In the univariate logistic regression, we found that as the very young child got older, the parents’ intention to 

vaccinate them increased, a similar result reported by Willis et al.43 However, the child’s age was not a significant 
predictor of parents’ intention in the multiple logistic regression model. In studies of older children, parents were more 
likely to have the vaccine intention for children 5–11 years old44,45 and those ≥12 years old.40,46 However, a scoping 
review reported that parents had a lower rate of vaccine intention/acceptance for younger children.20

Like previous studies in children 5–11 years old,40,47,48 we found that having an underlying health condition was not 
a significant factor associated with parents’ vaccine intention. However, others have reported a relationship between the 
two factors,49,50 including a finding that younger children with COVID-19 infection and an underlying condition(s) had 
19 times higher odds of severe hospitalization.51

Studies have shown that parents with a higher vaccine literacy are more likely to have their children vaccinated against 
COVID-1952 and an increase in vaccine intention/acceptance in children53 and adults.22,54,55 Because VL enhances 
a person’s understanding, it involves the decision-making process about vaccination.22,55 We did find a significant 
association between informative and interactive/critical VL and the parents’ vaccine intention for their children under 
five years of age in univariate analysis, but neither was a significant factor in the multivariate model. This may be due to 
parents’ lack of knowledge about the development of a COVID-19 vaccine for the age group. This would make the parents’ 
judgment about the risks and benefits of the vaccine for their very young children more difficult. Therefore, parents’ vaccine 
intention for children less than five years old was strongly influenced by parents’ attitudes but not VL.

It has been reported in various studies that parents’ positive attitudes about COVID-19 vaccination are a significant 
factor in vaccine intention for children.52,56 Forming the basis for parental attitudes that influence vaccine intention are 
their beliefs that the COVID-19 vaccine is helpful,36 safe and effective,23,36,50,52,57,58 can prevent children from COVID- 
19 infection,23,59,60 and reduce the severity of COVID-19 in children.59 In addition, we found that parents’ belief in the 
reliability of medical personnel’s advice/information was associated with higher odds of vaccine intention against 
COVID-19. This has also been supported by previous studies.23,36,37,58,61

Our results that parents’ negative attitudes are a barrier to vaccine intention are congruent with other studies such as the 
belief that “there are other ways to prevent children from COVID-19 better than vaccination”32,61,62 and “COVID-19 
vaccination in children can be fatal”.23,32 These parental concerns about the vaccine’s side effects can lead to low confidence 
in their use and have been reported to be the most common barrier to getting vaccinated against COVID-19 in children.57

Websites and social media platforms can provide trustworthy information about COVID-19 and COVID-19 vaccines, 
but many may be sources of disinformation and fake news.35 Parents with low VL who consume inaccurate information 
may develop negative attitudes and have low vaccine confidence.20,63 Unfortunately, many parents trust unreliable social 
media sources which result in increased vaccine hesitancy.20,37

Inadequate VL has been associated not only with personal attitudes toward COVID-19 vaccination but also with 
COVID-19 vaccine hesitancy.17 Reducing vaccine hesitancy could be achieved by decreasing negative attitudes.19 An 
important strategy to increase vaccination intention/acceptance would be to enhance positive attitudes about 
vaccines.17,18,23 Understanding factors influencing parents’ vaccine intention and hesitancy and recognizing the key 
roles of attitudes and VL and how they interact, could be beneficial for health professionals to tailor specific interventions 
for parents of children under five years old in order to promote COVID-19 vaccine uptake.

Enhancing positive attitudes about vaccines could be an important strategy to increase vaccine intention and 
acceptance.17,18,23 Targeted public health campaigns on social media platforms with accurate information about the 
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health benefits and usefulness of COVID-19 vaccines would play a significant role in decreasing negative attitudes and 
dispelling vaccine hesitancy.19

Strengths and Limitations
We report the first study in Thailand to investigate parents’ vaccine literacy, attitudes toward COVID-19 vaccine, and 
vaccine intention for children less than five years of age. It was conducted prior to the authorization of Pfizer-BioNTech 
and Moderna vaccines for children in this age group. The convenience sample of parents underrepresented males, those 
with low socioeconomic status who did not have internet access, and those who may not have been competent in using 
digital devices. Although the online survey reached parents with diverse background characteristics from every region in 
Thailand, the use of a convenience sample decreases the generalizability of the results.

Implications for Practice and Research
Because there is evidence linking negative attitudes with low confidence in vaccines and vaccine hesitancy, effective 
communication strategies are needed by healthcare personnel about the COVID-19 vaccine and vaccination of young 
children. Consistent communication with accurate information about research and development of the vaccines by health 
authorities and health institutions is crucial to identifying and dispelling fake news and disinformation so that public 
confidence in the COVID-19 vaccine programs will be enhanced. Policymakers need to consider the essential role of 
vaccine literacy and the key role of healthcare professionals when developing campaigns to target vulnerable groups of 
parents who have lower socioeconomic status and low vaccine literacy to dispel negative attitudes and reinforce vaccine 
uptake in children under five years of age. Monitoring child vaccinations, parents’ vaccine literacy, attitudes, and 
hesitancy is needed as the COVID-19 pandemic has been fluctuating. Interventions promoting vaccine literacy are 
needed to overcome parents’ vaccine hesitancy by motivating them and enhancing their confidence in the vaccines.

Conclusions
Less than half of Thai parents had vaccine intention to get their children under five years of age vaccinated against 
COVID-19. The factors of parents’ vaccine intention were parents >35 years old, the belief that the COVID-19 vaccine is 
safe and effective for children, advice about the COVID-19 vaccines from healthcare personnel is reliable and helpful for 
children, and that COVID-19 vaccination in children can be fatal. Parents’ belief that the “COVID-19 vaccine is safe and 
effective for children” was the strongest influencing factor, whereas the strongest barrier to vaccine intention was their 
belief that “COVID-19 vaccination in children can be fatal.” Targeting parents with lower vaccine literacy, negative 
attitudes, and low vaccine confidence is a crucial health prevention measure for very young children.
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