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Objectives: To quantify parental acceptance of the COVID-19 vaccine and assess the vaccine hesitancy (VH) for COVID-19 vs. childhood vaccines.

Methods: Eight vaccine hesitancy scale (VHS) items, adopted from WHO's Strategic Advisory Group of Immunization (SAGE), were used to assess VH for COVID-19 vaccine vs. routine childhood vaccines. We distributed the online survey to parents with the commence of the national childhood COVID-19 vaccination program in Saudi Arabia.

Results: Among 3,167 parents, 47.6% are decided to vaccinate their children against COVID-19. The most common reasons for refusal were inadequate safety information (69%) and worry about side effects (60.6%). Parents have a significantly greater positive attitudes toward children's routine vaccines vs. the COVID-19 vaccine, with higher mean VHS (±SD) = 2.98 ± 0.58 vs. 2.63 ± 0.73, respectively (p-value < 0.001). Parents agreed more that routine childhood vaccines are more essential and effective as compared to the COVID-19 vaccine (Cohen's D: 0.946, and 0.826, consecutively; T-test p-value < 0.00). There is more parental anxiety about serious side effects of the COVID-19 vaccine vs. routine childhood vaccines (Cohen's D = 0.706, p-value < 0.001). Parents who relied on the Ministry of Health information were more predicted (OR = 1.28, p-value = 0.035) to intend to vaccinate as opposed to those who used the WHO website (OR = 0.47, −53%, p-value < 0.001). In a multivariate logistic regression analysis, the factors associated with intention to vaccinate children were parents who received COVID-19 vaccine, older parents, having children aged 12–18, and parents with lower education levels.

Conclusions: Significant proportion of parents are hesitant about the COVID-19 vaccine because they are less confident in its effectiveness, safety, and whether it is essential for their children. Relying on the national official healthcare authority's website for the source of information was associated with increased acceptance of childhood COVID-19 vaccination. As parental intention to vaccinate children against COVID-19 is suboptimal, healthcare authorities could boost vaccine uptake by campaigns targeting hesitant parents.
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INTRODUCTION

Coronavirus Disease 2019 (Covid-19) was declared a global pandemic on March 11, 2020 (1, 2). It was quickly recognized that vaccine development and deployment were among the most promising intervention strategies to mitigate the spread of Covid-19 (3). By July 25th, 2021, the total number of Covid-19 cases had reached more than 193 million worldwide, with 4.2 million deaths (4). Children's infections represent around 14% of the Covid-19 cases (5). While most SARS-CoV-2 infections in children are mild compared to those in adults (6), multiple cases of multisystem inflammatory syndrome in children and adolescents were reported (7). As herd immunity needed to halt the pandemic is estimated to be 75%, global healthcare authorities implemented various strategies that are best tailored to their society needs and availability of vaccines to maximize vaccine delivery for all ages (8). Though several Covid-19 vaccines were developed and deployed during the past year, healthcare authorities cannot curb the oandemic without widespread vaccine uptake (9).

The World Health Organization (WHO) has previously listed vaccine hesitancy, described as the reluctance or refusal of vaccines, as one of the major threats to public health before the current Covid-19 pandemic (10). Several Covid-19 vaccine surveys showed variable vaccine acceptance in different settings, with many healthcare workers (HCWs) being unsure of or not planning to receive the vaccine (11–13). Vaccine hesitancy (VH) is defined as “a behavior, influenced by a number of factors including issues of confidence (do not trust a vaccine or a provider), complacency (do not perceive a need for a vaccine or do not value the vaccine), and convenience (access)” (14).

As of July 2021, the Kingdom of Saudi Arabia (KSA) has reported 517,000 cases and 8,000 deaths; more than 25 million have received at least one dose of the vaccine, including around one million aged 12–18, and accounting for more than 70% of the population (15). The Covid-19 vaccine for children aged 12–18 years old was launched in the country on June 25th, 2021 (16). When vaccine hesitancy creates anxiety among adults, they may refuse or worry about having their children vaccinated. For children under the age of 18 years, parents are usually the decision-makers regarding their children's vaccinations; hence, it is important to understand parents' intentions, attitudes about the Covid-19 vaccine, and related barriers and facilitators. There have been no studies investigating the effects of parental acceptance of the Covid-19 vaccination for their children in KSA.



METHODS

We employed a modified version of the WHO's Strategic Advisory Group of Experts on Immunization Vaccine Hesitancy Scale (VHS) (14) to improve the congruency and consistency of the scale to better fit the current Covid-19 situation. The tool was initially developed in 2015 and built upon extensive global pilot data of indicators for vaccine hesitancy; though a relatively recent instrument, the VHS has been used in various regions. It is utilized to assess parental vaccine hesitancy among childhood and adolescent vaccines, including the annual influenza vaccine.

The wording was slightly revised from the original VHS to tackle both the Covid-19 vaccine and childhood vaccination. In addition, all items except “New vaccines carry more risks than older vaccines” were asked twice: once concerning the COVID-10 vaccine and once in general, to create a point of comparison for our analysis.

We opted to omit the question “All childhood vaccines offered by the government program in my community are beneficial” to maximize the relevance of our questionnaire to better suit the study population. In a similar fashion to Kempe et al. (17), we altered the Likert scale into a 4-point scale, excluding the “neutral or not sure” option, as recent evidence suggests that a 4-point scale without the choice of neutrality reduces the potential for social conformity. For the possible causes of Covid-19 vaccine refusal and sources of information about vaccines, we adopted the previously published survey from KSA (18, 19).

The adapted survey was then translated and back-translated into the Arabic language. The final bilingual survey (Appendix 1) was piloted among 52 parents. Overall, the items were reliable and were understood equally reliably by people, with Cronbach's alpha = 0.87.


Data Collection

We used the Snowball technique through various social media platforms as a modality of rapid subject recruitment and data sampling for the emergency health research during the rise of the second Covid-19 wave (20). The invitation link emphasized the inclusion criteria and voluntary participation, as well as the privacy of data in not seeking any individual identifiers.



Statistical Analyses

The mean and standard deviation were used to describe continuous measured variables, and the frequency and percentages were used for describing the categorically measured variables. The multiple response dichotomies analysis was applied to the measured variables with more than one option (“tick all that applies” questions). The chi-squared (χ2)-test of independence was used to assess the correlations between categorically measured variables and the One-way ANOVA test was used to assess the statistical significance of mean differences on metric variables across the levels of categorical outcomes of more than two levels; however, a corrected chi-squared and One-way ANOVA tests were used when the statistical assumptions for these tests were found to be violated. The mean parental attitude (VHS) score toward vaccines was computed by averaging the eight items comprising the scale after reverse ordering the negatively-worded statements so that a higher score denoted a better attitude toward vaccines, then attitude VHS scores were dichotomized into low vs. high hesitance toward vaccines based on a cut off value (=3 points); thus, people with a mean attitude score lower than 3 VHS attitude points were considered to have high hesitance and people with a ≥ 3 VHS score were considered to have low hesitance toward vaccines. The paired samples t-test was used to compare people's attitudes toward routine and Covid-19 vaccines. Cohen's d cut limit for effect size was used (21).

The Multivariate Binary Regression analysis was used to assess the statistical significance of the predictors of people's odds of preferring their children's vaccination against the Covid-19 disease. The association between the parental odds of preferring the vaccine with their sociodemographic and other relevant predictor variables was expressed as an Odds Ratio with associated 95% confidence interval. The alpha significance level was considered at the 0.050 level. The SPSS IBM statistical analysis program Version#21 was used for the data analysis.




RESULTS


Parental Sociodemographic Characteristics

The sociodemographic characteristics of the 3,167 parents residing in the KSA who were included in the analysis is shown in Table 1.


Table 1. Parental sociodemographic characteristics.
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Most parents (85.9%) used the Saudi Ministry of Health (MOH) website for Covid-19 information and vaccine updates, followed by the WHO online sources. The other parents' sources of information about Covid-19 are shown in Figure 1.


[image: Figure 1]
FIGURE 1. The parents' sources of COVID-19 information and updates.




Parental Intention to Vaccinate Their Children and Perceptions of Covid-19

86.7% of respondents had already received the Covid-19 vaccine themselves. Almost half of parents (47.6%) stated that they intend to vaccinate their children, while 32% were not, and another 20.5% stated they were undecided. The parents who indicated that they will not vaccinate their children against the Covid-19 were asked to select as many reasons as applicable for their decision. The top reasons were the inadequacy of information about the safety of the vaccines and their worry about potential side effects, 69 and 60.6%, respectively. Other reasons are listed in Table 2.


Table 2. Parental perceptions and behaviors related to COVID-19 and its vaccine.
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Vaccine Hesitancy Scale for Covid-19 Vaccine vs. Childhood Vaccine

The parents' attitude toward the Covid-19 vaccine vs. childhood vaccine was measured using a modified VHS. The level of agreement was measured using 8 different statements for both the Covid-19 Vaccine and Childhood vaccine with a scale from 1 to 4 (Table 3).


Table 3. Paired sample t-test comparing parental attitudes toward routine and COVID-19 child vaccinations.
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The details for respondents' answers are shown in Figure 2. Parents agreed significantly more that routine childhood vaccines are essential and effective compared to the Covid-19 vaccine (Cohen's D: 0.946 and 0.826, consecutively, P-values < 0.001 using T test), while they were significantly anxious about the serious side effects of the Covid-19 vaccine vs. routine vaccines (significant medium difference Cohen's D = 0.706, P-value < 0.001). Furthermore, parents agree more that getting the childhood vaccines is important to protect their children compared to when the same statements were tested for the Covid-19 vaccine (Cohen's d: 0.535, T-test p-value < 0.001).


[image: Figure 2]
FIGURE 2. The parental attitudes toward childhood vaccines vs. COVID-19 vaccine.


A Paired samples t-test was used to compare the parental mean attitudes toward routine and Covid-19 vaccines and showed that the parents had significantly greater positive attitudes toward the children's routine vaccines with a higher mean VHS score (SD) = 2.98 (0.58) compared to their attitudes toward the Covid-19 vaccines with VHS mean attitude (SD) = 2.63 (0.73) on average, denoting that they had a stronger agreement with the children's routine vaccines than the Covid-19 vaccines with a mean difference = 0.355 (95% C.I mean difference: 0.338–0.377), p-value < 0.001 (Appendix 1).



Vaccine Hesitancy Scale vs. Parent Intention to Vaccinate Their Children

The parent intension to vaccinate or not vaccinate their children might be different than their underlying attitude.

The parental Covid-19 hesitancy (measured by VHS) converged inversely with the parents' intents to vaccinate their own children against the Covid-19 disease, p < 0.001 according to the chi-squared test of independence. About half of the sample (54.6%) had a VHS score ≥ 3 (not hesitant) for the Covid19 vaccine and 45% were hesitant toward the Covid-19 vaccine. On the other hand, 38.8 % were considered hesitant toward the routine vaccination.

Among those, 45% were hesitant about the Covid-19 vaccine, 50% did not intend to vaccinate their children, and another 27.5% were unsure; only 22.3% had decided to vaccinate their children. On the other hand, of those who were not hesitant according to the VHS score, 87.7% intended to vaccinate their children, 9.3% were unsure, and 3% refused the vaccine (Table 4).


Table 4. Bivariate Analysis of the Parental Willingness to COVID-19 Vaccinate their Child vs. Vaccine Hesitancy Scores (VHS).
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Multivariate Analysis of Parents' Intention to Vaccinate Their Children With Covid-19 Vaccine

The predictors of parents' intention to vaccinate their children with the Covid-19 vaccine were analyzed using a multivariate binary logistic regression showing adjusted odds ratio for various parents' characteristics (Table 5). Parents who had already received the Covid-19 vaccine themselves were more likely to intend to vaccinate their children with an odds ratio of 3.62, P-value < 0.001. In addition, the households' number of children converged positively and significantly on their intentions to vaccinate them. Furthermore, if they were 12–18 years, parents were more decided (odds ratio 2.2, P-value < 0.001). The older the parent age group, the more likely they were to accept the Covid-19 vaccination for their children. The parents' gender, marital status, history of Covid-19 disease among family members, being unemployed (or student), and household income did not correlate significantly on their intention to vaccinate their children with the Covid-19 vaccine. The parents who had an educational level of high school or less were more likely to intend to vaccinate their children (odds ratio 2.09, P < 0.001).


Table 5. Multivariate binary logistic regression of parental intention to COVID-19 vaccinate their child.
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People's nationalities converged significantly on their intentions to vaccinate their children against the Covid-19 disease; Saudi nationals compared to expatriates were found to be significantly more inclined to intend to vaccinate their children (OR = 1.35 times more, P-value = 0.016) on average. Also, people employed in health care jobs were found to be slightly more predicted (OR = 1.26 times, p-value = 0.046) to intend their own children's vaccination against Covid-19, compared to people in other jobs.

With regard to the relationship of source of information about Covid-19 and its vaccine, the multivariate analysis showed that the parents who relied on the Saudi MOH website information were found to be significantly more predicted (OR = 1.28 times more, p-value = 0.035) to intend the vaccination of their children. Conversely, people who relied on the WHO website updates were found to be significantly less predicted (53% times less predicted, p-value < 0.001) to intend to vaccinate their children against the Covid-19 disease. Unsurprisingly, the parental hesitancy toward the Covid-19 vaccine correlated significantly negatively with their intention to vaccinate their children against the Covid-19 disease. Parents who were hesitant about the Covid-19 vaccine were found to be significantly less predicted (96% times less predicted) to intend vaccinating their own children against the Covid-19 viral disease, compared those who were not hesitant p-value < 0.001, while their hesitancy toward the routine children's vaccinations did not converge significantly on their intentions to vaccinate their child against the Covid-19 disease.




DISCUSSION

As most countries strive to achieve Covid-19 herd immunity through widespread vaccination campaigns, KSA had achieved 70% vaccination rate for adults so far (16). According to the Saudi General Authority for Statistics, 11 million Saudis are younger than 19-years-old, representing 37% of the population; thus, vaccinating that age group is an essential step toward reaching that target (22). In late June of 2021, the Pfizer-BioNTech vaccine was approved for the 12–18 years age group in the KSA. Previous work by Alsubaie et al. has shown that 20% of parents in the KSA are hesitant to give routine immunization to their children (23). Interruption of routine immunization during the time of the COVID pandemic and the misleading information about the COVID vaccine had its impact on routine childhood vaccination programs, as observed in some studies (24, 25). VH has been found to be a major barrier to achieving herd immunity. A recent study showed that, depending on varying biological, environmental, and socio-behavioral factors, the threshold for achieving Covid-19 herd immunity lies between 55 and 82% of the population (26).

Even though 86.7% of parents in our study are vaccinated against Covid-19, only 47.6% of the parents intend to vaccinate their children against Covid-19. This controversy was observed in various international studies. Skjefte et al. reported rates among mothers across 16 countries: above 85% in India, Mexico, Brazil, and Colombia, and below 52% for Australia, US, and Russia (9). Another study from Jordan showed that 36% of the parents agreed to receive the vaccine, but only 18% accepted it for their children (27). A study from the UK and Germany found that parents of children younger than 18 years were more hesitant to have their child vaccinated than to get vaccinated themselves (28, 29). Interestingly, in our study, parents who had received the COVID-19 vaccine themselves were found to be significantly more predicted to agree to vaccinating their children compared to those not vaccinated against COVID-19; consistent with other studies (28–31).

We intended in our survey to assess parents' intentions to vaccinate their children vs. their attitudes/beliefs toward the newly-introduced Covid-19 vaccine using the standard VHS. Intentions are defined by the person's subjective probability of doing an action while attitudes are defined by the person's favorableness or non-favorableness toward an action, or subject while beliefs are defined by person's link between two different subjects (32). Therefore, hesitancy to vaccinate children is affected directly by parents' attitudes and beliefs; however, this wouldn't reflect, necessarily, on their intentions when applied to their actions. Our results have shown significant linear correlation between both; even those who were unsure in their intention were trending more toward a positive attitude to the vaccine, as evidenced by their mean VHS.

Parents who had at least one member of their direct family who had contracted the Covid-19 disease demonstrated more intention to vaccinate their child against Covid-19, which mirrored a similar observation in another study (30). Interestingly, the severity of the family member's Covid-19 disease did not affect their decision. Parents with higher compliance to physical distancing and other precautionary measures have been described as a strong predictor of self and parental vaccine acceptance in multiple studies; Skjefte et al. reported that Covid-19 pandemic precaution measures were one important predictor for parents' acceptance of the Covid-19 vaccine (9). Zhang et al. also demonstrated lower parental acceptance of the Covid-19 vaccination in those with lower compliance to physical distancing measures and vice versa (31). However, this was not observed in our study; this may be because our surveyed population believed in the precautionary measures as a means of protection for that age group much more than the vaccine, as their compliance with them reached 90%.

We found that parental VH is more pronounced with the COVID vaccine than with routine childhood vaccines; parents' main reasons for refusal were poor safety data and concern over side effects. Similar findings were reported by Yilmaz and Sahin (30). At the same time, the parents' behaviors toward both vaccines linearly correlated in a positive manner, which was observed in previous studies; this is an expected protective behavior by caring parents, as evidenced by studies that reported that a willingness for the Covid-19 vaccination was affected by the compliance with the other vaccines in the current vaccination schedule (31, 33). A previous study showed that an expedited Covid-19 vaccine was more acceptable among those with children who completed the scheduled vaccination (34).

An interesting observation is the large increment in parents' VH rate to routine childhood vaccines (45.3 vs. 20%) as compared to what was reported in 2019 (23). While this change can be explained partly by the different methodology used to assess VH in our study compared to the previous study, other factors need to be checked. Although parents still believe that childhood routine vaccines are essential for their children's health, a majority of them believe their children do not need vaccination for diseases that are not common anymore (35).

The need to have reliable information and the dependence on sources that provide such information are of paramount importance for any health-related conditions. This is of particular importance in the case of Covid-19, where there is constant change in the information and counter-information. Misinformation, especially that specific to social media, may affect the individual's behaviors and attitudes. Our study showed that 85.9% of the parents relied on the Saudi MOH as a source for Covid-19 information. This finding is consistent with previous studies that showed 68.7% of those with Covid-19 were dependent on the Saudi MOH instructions, and that reliable sources on vaccines improved vaccine uptake (18, 36). The second most frequently relied-upon site was the WHO website. A previous study of the attitudes toward adolescent vaccination in the USA showed that having more information about the adolescent Covid-19 vaccine was associated with higher vaccine acceptance rates (37). Another study showed that exposure to negative Covid-19 vaccination information negatively impacted vaccination uptake (31).

While relying on the WHO as an information source negatively affected Covid-19 vaccination decisions in our study, the MOH as an information source had a strongly positive impact, which highlights the success of local authorities in motivating the population for vaccination. Therefore, message-tailoring directed to specific portions of societies could be a more effective way to promote vaccine acceptance. Tailored vaccine educational programs have been shown to be a more effective way to improve vaccine compliance among vaccine hesitant parents toward childhood vaccines (38, 39).

Parental age was significantly positively associated with a higher intention to vaccinate their children for Covid-19. However, their gender did not make a significant difference, which contradicts the findings of the group by Goldman et al., who surveyed about 1,000 caregivers for Covid-19 vaccine uptake of their children and found a significant tendency among fathers to vaccinate compared to mothers (34). This behavior by fathers has been described in multiple studies as being related to their personality of risk-taking behavior which was also very evident for the H1N1 vaccine when it emerged as a new epidemic (40).

In our data, education level correlated inversely with parents' intention to vaccinate their children for COVD-19; literature has been inconsistent in that regard (41, 42). This inconsistency has been previously reported when evaluating the education levels of parents and vaccine acceptance, which translate into that education cannot always be relied upon as a predictor of vaccine acceptance or more accurate knowledge on vaccines (43). Parents who received the Covid-19 vaccine shot themselves significantly had higher intention to vaccinate their children which echoes other studies that showed caregiver receiving influenza vaccine had higher intention to vaccinate their children (34).



STUDY LIMITATIONS AND STRENGTHS

Our study demonstrated several strengths and limitations. It is one of the first studies to address parents' willingness/intention and hesitancy to give their children the Covid-19 vaccine, especially after the recent approval of the mRNA vaccine for the 12–18 years age group in several countries. Our large sample size with its wide spectrum of representation provided more insight for a newly emerging disease and the ongoing debate regarding its vaccine. Our survey also compared the hesitancy toward routine childhood vaccines, while addressing the psychological conflict in the minds of parents.

One of the limitations of our study was that we did not address parents' intention to vaccinate for Covid-19 for children with chronic medical illnesses or those with immune compromised conditions, as that would be a more challenging decision for parents. Also, we did not address all potential factors that contributed to parents' hesitancy for the Covid-19 vaccine, such as the differing severity of SARS-CoV-2 infections in adults as compared to children. While the Snowball sampling through social media platforms could limit its representativeness; however, this research provides a template for similar research in other countries and populations.



CONCLUSION

As parental intention to vaccinate their children is suboptimal, further communication about Covid-19 vaccine safety in as the source of information was associated with increased acceptance of childhood Covid-19 vaccination; therefore, local healthcare authorities should intensify their campaigns targeting hesitant parents to increase vaccine uptake in children children is warranted. The main reasons for not intending to vaccinate their children were the inadequacy of information about the safety of the Covid-19 vaccines and worry about potential side effects. These findings call for further communication about the safety and targeting the younger parents, as they were less likely to vaccinate their children with Covid-19 vaccines. Relying on the national official healthcare authority's website.
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APPENDIX


Table A1. Paired samples t-test comparing parental attitudes toward routine and COVID-19 children's vaccination.

[image: Table ]

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Temsah, Alhuzaimi, Aljamaan, Bahkali, Al-Eyadhy, Alrabiaah, Alhaboob, Bashiri, Alshaer, Temsah, Bassrawi, Alshahrani, Chaiah, Alaraj, Assiri, Jamal, Batais, Saddik, Halwani, Alzamil, Memish, Barry, Al-Subaie, Al-Tawfiq and Alhasan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-09-752323-t003.jpg
Attitudes toward routine Covid-19 vaccine/childhood Level of acceptance Level of acceptance ~ Cohen’s D*  p-value** Interpretation of

routine vaccines (1-4 scale) for for Covid10 Vaccine difference**

childhood routine (1-4 scale)

vaccine mean (SD)
mean (SD) *

Covid-19 vaccine/childhood routine vaccines is/are essential 337(0.75) 2,60 (1.00) 0.946 <0001 Large
for my child's/children's health
Covid-19 vaccine/childhood routine vaccines is/are effective 3.26(0.70) 2.64(0.92) 0.826 <0001 Large
Having my child vaccinated with Covid-19 vaccine/childhood 295 (0.89) 2,66 (0.98) 0345 <0001 Small
routine vaccines is important for the health of others in my
community
The information | acqire about Covid-19 vaccine/childhood 283(0.77) 2.60(0.86) 0314 <0001 Small
routine vaccines from vaccine programs is credible
Getting Covid-19 vaccine/childhood routine vaceines is a 3.040.81) 2.62(0.93) 0535 <0001 Medium
good way to protect my child/children from disease
Generally, | follow what my doctor or health care provider 3.14(0.68) 2.79(0.88) 0.486 <0.001 Small
suggests about Covid-19 vaccine/childhood routine vaccines
I am anxious about serious adverse effects of Covid-19 2.44(0.84) 2.98(0.87) 0.706 <0001 High medium
vaccine/childhood routine vaccines
My chilc/children do or don't need vaccines for diseases that 227 (0.84) _ _ _ _

are not common anymore

New vaccines (ke Covid-19) bear more risks than older
vaccines

— 2.681(0.82) — — —

“Level of agreement 1-4: 1 strongly disagree, 2 disagree, 3 agree, 4 strongly agree. **Paired samples t-fest. ***Cohen's d cut imit for effect size small 0.2, medium 0.5, large 0.8
and above.





OPS/images/fpubh-09-752323-t004.jpg
Variable

Attitude toward children’s routine vaccines mean score
Attitude toward children’s COVID vaccines mean score
Covid-19 children’s vaccine hesitancy

Not Hesitant: VHS score >3 points (N, %)

Hesitant VHS score <3 (V, %)

Routine children vaccine hesitancy

Not hesitant: VHS score >3 points (N, %)

Hesitant VHS score <3 (N, %)

N =3,167.

Intention to vaccinate child against Covid-19

No

260 (0.611)
1.92 (052)

37 (3.0%)
975 (50.2%)

281 (16.2%)
731(509%)

Unsure

2,92 (0.45)
248 (0.47)

114.(9.3%)
535 (27.5%)

308 (17.8%)
341 (23.8%)

Yes

326 (0.44)
3.17(0.45)

1,073 (87.7%)
433 (22.3%)

1,143 (66.0%)
363 (25.3%)

Total

1,732
1,435

1,224
1,943

Test statistic

F (2,1604.8) = 482.87
F (21617.1) = 2,044.2

x2(2)= 13193

X2 (2) = 583.04

p-value

<0.001

<0.001

<0.001

<0.001





OPS/images/fpubh-09-752323-t001.jpg
Variable

Sex

Mother

Father

Age group

18-34 years

35-44 years

45-54 years

55-64 years

=>65 years

Marital state

Married

Single parent (widow, divorced)
Educational Level

High school or less
College/University degree
Higher studies

Households’ monthly income
<5,0005R (1,333 USD)
5,000-10,000SR (1,333-2,666 USD)
More than 10,000SR (2,666 USD)
Prefer not to answer

Nurmber of Children, mean (SD)
Nurmber of Children, Median
Nationality

Saudi

Non-Saudi

Employment

Unemployed

Retired

Housewife

Freelance/owns job

Employee

Healthcare Worker

Do you have a child whose age is between 12
and 18 years?

No
Yes

Was this child (aged 12-18 years) ever
iagnosed with an organic or psychological
illness?

No

Yes

N=3167.
SR, Saudi Riyal; USD, US Dollar.

2,059
1,108

1,482
855
285

Pl

3,000
167

2,463
353

196
515
1,825

2,471
696

104
151

294
1,363

1,069
2,098

3,028
139

%

65
35

159
46.8
27

13

94.7
53

1.1
778
111

62
163
57.6
199
4.10(1.77)
4

78
22

33
4.8
95
93
43
30.1

338
66.2

9.6
44





OPS/images/fpubh-09-752323-t002.jpg
Survey question

As a parent, did you take the Covid-19
vaccine?

No
Yes

Describe your family’s commitment to the
precautionary measures against the Covid-19
virus, mean (SD)

Rarely committed

Slightly committed

Medium commitrent

Highly committed

Very Highly committed

Are you willing/intending to give the COVID
vaccine to your child (children)?

No

Unsure (undecidec)

Yes

Was anyone within your direct family infected
with Covid-19?

No
Yes

How severe were the symptoms of the infected
person/s? n = 802

Very mild/asymptomatic
Mild

Moderate

Severe

Very severe

Death

Parents’ Generalized Anxiety GAD? score,
mean (SD)**

What are your reasons for avoiding the Covid
vaccine in children? N = 992

Inadequate data about the safety of a new vaccine

I am against vaccines in general (or | avoid
medications whenever possible)

Vaccine administration is painful or inconvenient
My child alreacly had a COVID infection

A concern of adverse effects of the vaccine

A concern of acquiring Covid-19 from the vaccine

A concern of vaccine being ineffective from Covid
mutations

Prior adverse reaction to the vaccine

I perceive my chid as not at high risk to acquire
Covid-19 infection

I perceive my child as not at high risk to develop
complications if he/she get infected with Covid-19

N=3,167.

420
2,747

124
33
766
206
2,038

1,012
649
1,506

890
2,277

7%
361
308

46

684
212

30
104
601
80
161

63
259

264

%

13.3
8.7
426 (1.4)

39

242
6.5
64.4

32
20.5
476

28.1
79

95
5
38.4
57
02
11
458 (4.80)

214

10.5
60.6
8.1
16.2

6.4
26.1

26,6

“Likert-like scale graded from 1 = rarely committed to & = very highly comitted. “*GAD7

score: highest score 21





OPS/images/fpubh-09-752323-t005.jpg
Variable Multivariate  95% C.l.for OR  p-value
adjusted
odds ratio Lower  Upper

Parent = Father 098 074 145 0.484
Parents Age group: 45-54 years 1.30 108 164 0028
Parents Age group: 55-64 years  3.41 235 494 <0001
Parents Age group: 265 years 368 136 998 0011
Marital state = married/currently ~ 0.76 050 115 0.195
married or bound

Educational Level: High school 2,09 154 284 <0001
or less

Nationality = Saudi national 135 106 173 0016
Job = Healthcare workers 1.26 1.00 159 0.046
Job = Unemployed/students 061 034 110 0,099
Household's monthly income 1.06 097 115 0.176
group

Number of children 1.1 1.05 1.18 0.001
Has chidren aged 12-18 years 220 178 279 <0001
History of Covid-19 disease 1.05 084 130 0683
among family members

Received the Covid-19 Asa 362 258 509 <0001
parent

Source of information = National 1.8 102 160 0085
Ministry of Health (MOH) Website

Source of information = WHO 047 038 059 <0001
website

Hesitant about children’s 0.04 008 005 <0001
Covid-19 vaccines = yes

Hesitant about routine child 0.83 0.66 1.04 0.104
vaccines = yes

Constant 0.60 0.166

Dependent Variable = Intends to vaccinate chi against Covid-19 (No/Yes). Model overall
statistical significance: x2 (18) = 1,727.2, p-value < 0.001. Model Hosmer-Lemeshow
G.OFtest 2 (8) = 35.7,p = 0.737.






OPS/images/fpubh-09-752323-t006.jpg
Mean (SD)- Attitude Mean (SD)- Attitude toward Mean difference vf p-value

to routine children’s COVID children’s vaccine (95% C.1)
vaccine Mean difference (95% C.1)
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The paired samples t-test was used to compare the parental mean attitudes toward routine and COVID9 vaccines as measured with the personalized VHS questionnire. The resulting
findings in Table 2 showed that the parents had significantly greater positive attitucies toward the chilren’s routine vaccines (mean attitude = 2.98/4) compared to their attitudes toward
the chiren’s COVID9 vaccines (mean attituce = 2.63) on average, denoting that they had stronger agreement with the chicren’s routine vaccines than the COVIDT9 vaccines in
general, mean difference = 0.355 (95% C.I mean difference: 0.338-0.377), t = 40.70, df = 3, 166, p-value < 0.001.
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