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Background: With the rapid surge of SARS-CoV-2 Omicron variant, we aimed to assess parents' perceptions of the COVID-19 vaccines and the psychological antecedents of vaccinations during the first month of the Omicron spread.

Methods: A cross-sectional online survey in Saudi Arabia was conducted (December 20, 2021-January 7, 2022). Convenience sampling was used to invite participants through several social media platforms, including WhatsApp, Twitter, and email lists. We utilized the validated 5C Scale, which evaluates five psychological factors influencing vaccination intention and behavior: confidence, complacency, constraints, calculation, and collective responsibility.

Results: Of the 1,340 respondents, 61.3% received two doses of the COVID-19 vaccine, while 35% received an additional booster dose. Fify four percentage were unwilling to vaccinate their children aged 5–11, and 57.2% were unwilling to give the additional booster vaccine to children aged 12–18. Respondents had higher scores on the construct of collective responsibility, followed by calculation, confidence, complacency, and finally constraints. Confidence in vaccines was associated with willingness to vaccinate children and positively correlated with collective responsibility (p < 0.010). Complacency about COVID-19 was associated with unwillingness to vaccinate older children (12–18 years) and with increased constraints and calculation scores (p < 0.010). While increasing constraints scores did not correlate with decreased willingness to vaccinate children (p = 0.140), they did correlate negatively with confidence and collective responsibility (p < 0.010).

Conclusions: The findings demonstrate the relationship between the five antecedents of vaccination, the importance of confidence in vaccines, and a sense of collective responsibility in parents' intention to vaccinate their children. Campaigns addressing constraints and collective responsibility could help influence the public's vaccination behavior.
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Introduction

The health sequelae of the COVID-19 pandemic are enormous. Since early 2020, SARS-CoV-2 has infected millions of individuals worldwide, killing 4.5 million people and causing ongoing health challenges (1, 2). The increasing burden of survivorship is significant as well, in terms of the complexity of long-term health effects and the number of people affected with post-COVID-19 sequalae (3–5). The scientific efforts to develop and provide vaccines against COVID-19 in mid to late 2020 provided the opportunity to modify the course of the pandemic (6). Vaccines offered protection against the raging virus, lessened the burden of illness if the virus was contracted, and reduced COVID-19-related mortality (7–9). Vaccination of 60–70% of the population was assumed to provide the necessary herd immunity against the virus (10).

Nevertheless, when vaccines became available, the public were overwhelmed with information about the different vaccines. While available vaccines ranged from traditional vaccine types such as adenovirus vectors to emerging technologies such as messenger RNA (mRNA) vaccines (11–13), all vaccines demonstrated their efficacy and safety (14). Not surprisingly, people differed in their reaction to this unprecedented situation. Some were willing to be vaccinated while others were more hesitant and still questioning the vaccines safety and the trustworthiness of information regarding their efficacy (15–17). In the Kingdom of Saudi Arabia (KSA), parents were generally positive toward children's COVID-19 vaccination, but compared to routine vaccination, they were more hesitant toward COVID-19 vaccination (6 vs. 27%) (18). Other studies showed that 42.8% of parents reported COVID-19 vaccine hesitancy, with similar hesitancy rates among parents of children with chronic disorders (19, 20).

Worries about the COVID-19 vaccine and predictors of vaccination acceptance have been studied in different populations since the vaccines were introduced (21–24). These studies showed that, among the public, worries about the trustworthiness of authorities and safety of the vaccines predicted unwillingness to be vaccinated, while certain sociodemographic factors, such as higher education, predicted higher acceptance of the vaccine. Among healthcare workers (HCWs), despite the majority accepting vaccination against COVID-19 (25), a substantial minority were hesitant or unwilling to be vaccinated. The reasons reported included fears about potential side effects and perceptions, that the vaccines' approval was rushed during the initial stages of vaccine roll out (26, 27). People faced another challenging choice when mRNA COVID-19 vaccines were approved for teenagers and children as young as 5 years of age (28, 29). Studies exploring parents' and caregivers' attitudes toward vaccinating their children against COVID-19 reveal that a substantial proportion are hesitant to vaccinate them, especially feeling not enough information is available about the safety and efficacy of those vaccines for this age group (30–33).

Unfortunately, global efforts to contain the pandemic were hindered by the emergence of multiple variants of COVID-19 and their spread during the period from late 2020 to late 2021 (34). Despite concerns over the efficacy of available vaccines against emerging variants (35–37), current evidence suggests that the available COVID-19 vaccines remain effective especially after booster doses (38–41). The most recent variant of concern in the evolving pandemic is the strain that was first reported in November 2021 and subsequently named Omicron (42). This strain is more transmissible than previous variants and is currently spreading across the globe, causing a rise in COVID-19 cases worldwide and worries among HCWs (43–46). With the possibility of a prolonging pandemic owing to the rapid spread of the Omicron variant, it is warranted to explore parents' attitudes and perceptions toward COVID-19 vaccination.

Researchers have developed and utilized various tools to help them explore people's willingness and hesitancy to being vaccinated, including during the COVID-19 pandemic (47–50). The 5C Scale provides an in-depth exploration of the psychological antecedents of vaccinations (51). The scale assesses an individual's trust in vaccines and the systems that provide it (confidence), the lack of perception of diseases as high risk (complacency), structural and psychological barriers to vaccination (constraints), efforts in searching for information (calculation), and willingness to protect others (collective responsibility). Except for confidence and collective responsibility, the other psychological antecedents all predict negative vaccination attitude and unwillingness to be vaccinated. The 5C scale was originally available in English and German but has since been adapted for use in other languages such as Arabic (51, 52). Recently, the scale has been utilized to assess vaccine behavior amidst the currently evolving COVID-19 pandemic (53–55). A large multinational study in the Arab world demonstrated that gender, country of residence, and education amongst other factors were associated with changes in the psychological antecedents of vaccination against COVID-19 as assessed by the 5C scale (56).

The first case of Omicron COVID-19 in the Kingdom Saudi Arabia (KSA) was reported on the first of December 2021 (57). By January 2022, the daily count of COVID-19 cases in KSA reached a new record unprecedented during the pandemic (1). Parents in KSA reported less worry about the Omicron variant compared to the Delta variant (58). The aim of this study is to assess people's perceptions of COVID-19 vaccines and how the 5C psychological antecedents of vaccinations are associated with their willingness to vaccinate their children considering the current spread of the Omicron variant of COVID-19.



Methods


Study design and settings

A cross-sectional survey was conducted among adults in KSA between December 20, 2021to January 7, 2022.



Study population

The inclusion criteria included residing in Saudi Arabia, being an Adult (Age >18 years), and having at least one child. Assuming 50% of the subjects would have the outcome of interest, the sample size desired to detect the true prevalence of the outcome with 95% confidence and a margin of error of 5%, the minimum sample size was 386 subjects.



Sampling procedure

Convenience sampling was used to invite participants through several social media platforms, including WhatsApp groups Twitter posts, and email lists. The questionnaire was distributed electronically through SurveyMonkey. We reached out to potential study participants once, to avoid the hassle in the era of “survey fatigue,” as the literature reported that the rise in surveys distribution during the COVID-19 pandemic has led to such survey fatigue, with reduced response rates, and lesser data collection quality (59).



Survey tool and outcome measures

The survey was adapted from the previously published reports on COVID-19 parental and HCWs, with modifications related to the new SARS-CoV-2 Omicron variant (36, 60–63). The final copy of the survey was agreed upon by the research team who reviewed it for language accuracy and for clarity. The survey includes the following sections: Sociodemographic variables, the parents' and their children's COVID-19 and vaccination history, willingness to vaccinate children and causes of possible refusal, sources of information on COVID-19, and an estimate of their family's commitments to universal precautionary measures against COVID-19 using a 1–5 Likert scale with higher scores corresponding to higher commitment. Finally, the scale contained the Arabic 5C scale assessing the psychological antecedents of vaccination.

The 5C is a validated psychometric scale that assesses psychological antecedents of vaccination. It consists of five domains and includes 15 questions distributed among five sub-scales. The first sub-scale measures confidence in the efficacy and safety of the vaccines, and the healthcare system decision-makers, authorities, and healthcare professionals are involved in providing them. The second sub-scale assesses complacency, which refers to the risk perceptions toward vaccine-preventable diseases and whether so vaccination is deemed unnecessary preventive action. The third sub-scale considers barriers related to physical availability, affordability and willingness to pay, geographical accessibility, and health literacy apperceptions of immunization service. The fourth sub-scale assesses calculation which explores individuals' engagement in extensive information searching of vaccination and disease risks. The last sub-scale considers collective responsibility, which aims to provide insights into an individual's willingness to protect others by one's vaccination using herd immunity. The questionnaire was validated in Arabic earlier by a research group from different Arab countries who could determine the cut-off score for each domain to predict COVID-19 vaccine acceptance or hesitancy (51, 63).



Ethical standards

Participants were informed in the beginning of the survey about the purpose of this study and that their participation was voluntary. Their information did not include any personal identifiers and their responses were completely anonymous. The Institutional Review Board at King Saud University approved the study (21/01139/IRB). Informed consent to participate in the study was incorporated into the first page of the survey (Supplementary material 1).



Statistical analysis

Descriptive statistics, including means and standard deviations were used to describe continuous variables, and frequencies and percentages were used to summarize categorically measured variables. Multiple response/dichotomies analysis was applied to multiple option questions. Histograms and the Kolmogrov-Smirnov tests of Normality were used to assess the statistical normality assumption of metric variables and the Levene's test assessed the statistical equality of variance assumptions for metric variables.

The descriptive analysis of the respondents' psychological antecedents of vaccination as measured by the 5C Scale was obtained by the means and standard deviations for each of the five subscales which correspond to the five constructs comprising the 5C scale. In order to calculate these subscale scores, the scale items were grouped into their respective constructs according to the 5C Scale manual, and the subscale scores were computed accordingly. Each item of the 5C scale is measured on a 1-7 Likert scale with higher scores corresponding to higher agreement to the item statement, while each computed subscale score ranges from 1 to 7, with higher scores corresponding to a higher level of applicability of the psychological antecedent construct to the respondent. Cronbach's alpha test of reliability was applied to assess the internal consistency of the 5C scale constructs. Additionally, Confirmatory Factor Analysis with the maximum likelihood estimation was applied to the 5C items with Parallel Analysis and the tests of unidimensionality (56).

Multivariate Linear Regression Analysis was applied to each of the five subscales of the 5C scale regressing them against parents' sociodemographic characteristics, reported COVID-19 history, willingness to vaccinate their children, overall Commitment to Universal precautions, and reported sources of information about COVID-19.

The association between these factors and the computed 5C subscale scores was expressed as unstandardized beta coefficients and 95% confidence intervals. Data were analyzed using the Statistical Package for the Social Sciences (SPSS), Version 21.0 (IBM Corp., Armonk, New York, USA). The Stand-Alone FACTOR program [release 10.09.01, (64)] was used for the parallel analysis and the tests of dimensionality of the 5C scale and reproduced the same dimensions as previous studies on the Arabic 5C scale (52). The statistical significance level was considered at 0.050 level.




Results

Among 1,938 who started the survey, we included the 1,340 who completed the 5C questions from parents residing in Saudi Arabia. Supplementary Table A1 shows the sociodemographic characteristics of the acquired sample. Most participants were female, the dominant age group was 35–55 years, and the vast majority had a university degree.

A quarter of respondents (25.7%) reported being infected with COVID-19 without hospitalization, while (1.5%) reported required hospitalization. (35.4%) reported at least one family member has had COVID-19 infection but did not require hospitalization, (1.8%) required hospital admission, and (0.6%) required intensive medical care admission.


Psychological antecedents of vaccination

Figure 1 illustrates the mean scores of each construct of the 5C Scale. The internal consistency measure for each of the subscales was good, with a Cronbach's alpha ranging from 0.71 for Constraints to 0.87 for Confidence (see Supplementary Tables A2, A3).


[image: Figure 1]
FIGURE 1
 Participants' overall mean perceptions of the 5C scale.




Correlation between the 5C psychological antecedents of vaccination

Supplementary Table A4 displays the correlation analysis between the computed scores for each of the constructs comprising the 5C scale. The parents' score for confidence correlated significantly and negatively with their score on the Complacency construct. Confidence was similarly negatively correlated with perceived Constraints to vaccination but was less substantially correlated with Calculation, illustrating the negative relationship between these antecedents of vaccination and confidence in vaccines.

Collective responsibility score was positively and strongly correlated with confidence in vaccines, and negatively and substantially correlated with the constructs of complacency and constraints. Finally, we calculated the overall commitment to universal precautionary measures against COVID-19, the overall score was positively correlated with confidence in vaccines and perceived collective responsibility, and negatively correlated with complacency, constraints, and calculation.



Factors associated with the 5C psychological antecedents of vaccination
 
Confidence

Table 1 displays the multivariate linear regression analysis of parents' confidence in vaccines. Parents' confidence in vaccines is higher in parents belonging to older age groups (>55 years of age). Having a child between the ages of 5–11 years was, on the other hand, associated with decreased confidence in vaccines by the parent. Also associated with decreased confidence were higher complacency and constraints construct scores. Calculation did not seem to be correlated significantly with confidence whereas the association with collective responsibility was significant. This indicated that higher collective responsibility was associated with increased confidence in vaccines. Not surprisingly, the parents' willingness to vaccinate their children in both age groups (5–11 and 12–18 years) was associated with higher confidence, and use of the MOH website as a source of information on vaccines. On the other hand, reporting the use of videos such as YouTube as a source of information was associated with a significant decrease in confidence in vaccines. Finally, parents who reported having been previously infected with COVID-19 had lower confidence in vaccines.


TABLE 1 Multivariate linear regression analysis of parents' confidence as scored by the 5C scale.

[image: Table 1]



Complacency

Multivariate linear regression analysis of the participants' complacency of the COVID-19 is displayed in Table 2. The model showed that having a family member with previous COVID-19 infection or not taking the annual flu vaccine were associated with higher complacency. Confidence in vaccines and reported collective responsibility were both associated significantly with lower complacency, whereas higher constraints and calculation constructs scores were associated with higher complacency. Another factor for lower complacency was the parent's willingness to vaccinate their child aged 12–18 years but not younger children (5–11 years).


TABLE 2 Multivariate linear regression analysis of parents' complacency as scored by the 5C Scale.

[image: Table 2]



Constraints

Table 3 shows the multivariate linear regression of constraints construct against vaccination. Male parents had on average less constraints to vaccination, as did parents who reported higher commitment to precautionary measures against COVID-19. Higher confidence and collective responsibility correlated with lower constraints, but higher complacency and calculation correlating with a higher constraints score. However, unlike confidence or complacency, willingness to vaccinate children of any age group was not significantly associated with a change in perceived constraints against vaccination.


TABLE 3 Multivariate linear regression analysis of parents' constraints as scored by the 5C scale.

[image: Table 3]



Calculation

Table 4 shows the multivariate linear regression of parents' reported calculation. The construct of calculation measured the parents' engagement in vaccine-related information searching. Certain factors were associated with a significant increase in engaging in extensive information searching regarding vaccines. These factors included higher complacency, constraints, and collective responsibility scores, having more children in the household, and, predictably, reporting the use of specialized sources of information on COVID-19 such as medical articles or CDC websites. The only two variables which were associated with low calculation scores were being a Saudi national and reporting willingness to vaccinate children aged 5–11 years.


TABLE 4 Multivariate linear regression analysis of parents' calculation as scored by the 5C scale.

[image: Table 4]




Collective responsibility

Table 5 details the multivariate linear regression analysis of the construct of collective responsibility. Parents with postgraduate high degree and those willing to vaccinate their 12–18 years child correlated with higher collective responsibility scores. Other psychological antecedents of vaccination, confidence and calculation also correlated significantly with higher collective responsibility scores, while complacency and constraints correlated with a significant decrease in collective responsibility scores.


TABLE 5 Multivariate linear regression analysis of parents' collective responsibility as scored by the 5C scale.

[image: Table 5]




Discussion

In this study, we investigated parents' COVID-19-related history, willingness to vaccinate their children, and psychological antecedents of vaccination amidst the rapid spread of the Omicron variant. We found high scores of collective responsibilities amongst our respondents, and lower complacency and constraints scores. The relationship between the five psychological antecedents of vaccination in our sample was consistent with how they are predicted to influence vaccination behavior. The parental psychological antecedents of vaccination were significantly associated with multiple sociodemographic and COVID-19-related factors, including their used sources of information on COVID-19. Additionally, we found that a large proportion of parents were unwilling to vaccinate their children against COVID-19. Those who were willing to vaccinate their children had on average higher confidence in vaccines, lower complacency about COVID-19, and higher sense of collective responsibility.

To the best of our knowledge, this is the first study in KSA to explore the general public's perceptions of COVID-19 and its vaccination amidst the Omicron variant surge. Moreover, it is the first study to utilize the 5C psychological antecedents of vaccination scale to determine the parents' vaccine hesitancy during the Omicron variant emergence. Our participants are comparable to previously published studies from the region (36, 62, 63, 65, 66), and the predominant age group follows the population trend of KSA according to the latest population estimates (67). Most respondents in our study reported no willingness to vaccinate any of their children with the COVID-19 vaccine, with only one-third of parents reporting willingness to vaccinate younger children aged 5–11 years. A study investigating parental willingness to vaccinate their children in KSA almost a year prior to this report revealed similarly that less than half of the respondents were willing to vaccinate their children (68).

The 5C Scale was previously used in the Arab population including KSA to explore vaccine acceptance and intentions during the COVID-19 pandemic (56). Results in the present study revealed that the highest mean score for any of the antecedents of vaccination was for collective responsibility. This suggests that our respondents had a sense of moral, ethical, and societal responsibility to protect others by vaccinating themselves and contributing to herd immunity. Collective responsibility has been associated with increased vaccine acceptance in previous reports (69). For example, previous research has shown that increased vaccine acceptance in Japan was associated with the need for personal and public protection as well as having a sense of collective responsibility (70). Another study showed that of the 5Cs, the highest predictors for COVID-19 vaccine acceptance were collective responsibility and confidence (55).

On the other hand, the second highest score in our sample was for the construct of calculation, which has a negative impact on vaccine acceptance. An earlier study showed that constraints and calculation were associated with lower vaccine intake (55). Another study also showed that calculation and constraints were negatively associated with the intent to vaccinate against COVID-19. Our sample's lowest score, on average, was for the construct of constraints followed by complacency about COVID-19. This ranking of constructs suggests a relatively lower complacency about COVID-19, and higher sense of responsibility and confidence in vaccines. Overall, it is important to keep track of the public's confidence and complacency about COVID-19, especially that a large North American study demonstrated that these two factors explained between 38 and 21% of the variation in COVID-19 vaccine hesitancy (71).

In the previous study conducted in the Arab world, the researchers used cut-off scores to divide respondents into two groups, labeled Yes and No, for each of the psychological antecedents of the 5C (56). In their analysis, the highest reported antecedent by category in KSA was confidence, followed by collective responsibility, calculation, complacency, and finally constraints. Their results suggested that respondents in KSA showed high confidence in COVID-19 vaccines, when compared to other countries, as was found in UAE and Kuwait (56). That pattern likely represented the active vaccination programs in these countries. Our current study did not utilize the same cut-off scores. Nevertheless, using the mean score of each construct in the 5C scale, confidence ranked third in our sample after collective responsibility and calculation. This change in reported confidence from that previous study may indicate that confidence in vaccines in KSA has been affected by the emergence of new variants, and possibly reflects the public's response after the introduction of vaccines to younger age groups.

The revealed correlations between the different psychological antecedents of vaccination in parents in our sample are similar to the originally proposed constructs and how they should influence one another (51). The positive relationship between confidence and collective responsibility, and their negative correlation with complacency and constraints, is consistent with the theoretical underpinnings of the psychological antecedents of vaccination. The weaker correlation between calculation and the other constructs possibly illustrated how calculation represents a pattern of risk-assessment that only informs vaccination behavior depending on the sources of information used. The theoretical justification of calculation as an antecedent of vaccination was discussed at length in the original paper that introduced the 5C scale (51).

In addition, our correlation analysis between the reported commitment to precautionary measures against COVID-19 and the 5C constructs demonstrated how collective responsibility, for example, is correlated with precautionary behavior against COVID-19 and not only with vaccination behavior. Since most individuals in KSA reported practicing good precautionary measures against SARS-CoV-2 back in August 2020 (72), our findings shed light on the public's commitment to preventative measures against COVID-19 by relating it to vaccination behavior as the pandemic evolved in our region. In fact, the strong relationship between poor compliance to governmental precautions against COVID-19 and negative views about vaccines has been shown in a large panel study of adults in the UK during the COVID-19 pandemic.

Further regression analysis of the 5C subscale scores showed that the psychological antecedents of vaccination are significantly correlated with sociodemographic and COVID-19-related factors. It is important to note that these correlations were found in the context of a rising COVID-19 case count and widespread Omicron infections. We found that reporting willingness to vaccinate children of the two specified age groups (5–11 and 12–18 years) was significantly correlated with the 5C constructs. Confidence in vaccines was predictably associated with willingness to vaccinate children in both age groups. This supports the concept of confidence and its relationship with vaccine intention (51). It is also in agreement with previous reports using the 5C scale during the COVID-19 pandemic in different countries (69, 73). Complacency about COVID-19 in our sample was correlated with decreased willingness to vaccinate children, but only those aged 12–18 years. Indeed, complacency indicates that parents view vaccines as unnecessary, and that the disease is not serious or risky (51). This may explain why, in our sample, parents who reported not taking the annual flu vaccine scored higher on complacency.

Furthermore, we found that perceived constraints by the responding parents were not correlated with willingness to vaccinate their children. The construct of constraints is theorized to capture psychological and structural barriers to vaccination (such as time availability or geographical accessibility) (51). Therefore, it is supposed to correlate with reduced vaccination behavior, but not necessarily intention to vaccinate. Indeed, constraints against vaccination may represent barriers against translating vaccination intentions into behavior (73). Moreover, calculation was correlated with reduced willingness to vaccinate children in the 5–11 age group. Excessive information gathering may predict decreased intention to vaccinate because people who calculate more are more likely to be risk averse (51). But, as discussed previously, this depends on the quality of the information gathered and its sources. As for collective responsibility, it was correlated with increased willingness to vaccinate children aged 12–18 years, but no association with willingness to vaccinate younger children. In general, collective responsibility indicates willingness to protect others by vaccination self to achieve herd immunity (51), and has been shown to correlate with COVID-19 vaccination acceptance and intent to vaccinate (55, 69). Our results show that this sense of responsibility may extend to willingness to vaccinate one's own children against COVID-19, at least in the specified age group.

On a different note, parents' gender was not significantly correlated with any of the 5C constructs in our sample, except for higher perceived constraints in men. This could be due to national trends in work status but may represent a genuine difference in our sample as it persisted even when holding employment constant. However, gender has been found to be associated with vaccination behavior during the COVID-19 pandemic. For example, a study from the US demonstrated that female participants were more hesitant to vaccinate (74). In addition, the study exploring the psychological antecedents of individuals in 13 Arab countries prior to the emergence of Omicron, revealed that gender differences were present in confidence and calculation, with female respondents scoring lower on confidence but higher on calculation (56). This disparity between those findings and the present ones could be attributed to differences between the samples or due to the changing perceptions of people with the evolving pandemic.

In terms of age, we found older age groups were more likely to score higher on the confidence subscale of the 5C Scale. This was not found amongst healthcare workers in a culturally similar sample in Kuwait (55). This could be because the association between older age groups and confidence in vaccines may be relevant to the public and not to healthcare providers. Employment, including being a healthcare worker, was not significantly associated with any of the 5C construct besides constraints. This association suggested that those who are employed perceive, on average, more barriers to being vaccinated against COVID-19, which is consistent with the construct of constraints as it was originally introduced (73). Remarkably, the relationship we found between having postgraduate education and the psychological antecedents of COVID-19 vaccination has been reported in the literature (56).



Study limitations

While this study explored the parental concepts during the first month of the Omicron variant surge, it has few limitations related to the cross-sectional design, convenient sampling, and possible recall bias. The convenient sampling could have selection bias, over-or under-representation of the population and non-generalizability potentials. Also, the actual response rate could not be calculated due to the various social media platforms that were used to distribute our survey. The current study showed that 54% were unwilling to vaccinate their children aged 5–11, and 57.2% were unwilling to give the additional booster vaccine to children aged 12–18. This finding may be related to the fact that the current generation of vaccines is less protective against Omicron and its subvariants. In one study, a two-dose vaccine of mRNA showed an effectiveness of 65.5% at 2–4 weeks after the second dose, 15.4% after 15–19 weeks and was only 8.8% after that (75). Thus, the interpretation of the overall willingness of the parents to vaccinate children may have been affected by such data and need to be interpreted as such. While the study is among the first to explore the public's perceptions toward the novel SARS-CoV-2 Omicron variant, perceptions are likely to change as more data about this variant emerges over time. More research could explore this evolving situation to enrich the literature on emerging SARS-CoV-2 variants and future infectious disease outbreaks.



Conclusions

During the early period of Omicron SARS-CoV-2 variant spread, we found high scores of collective responsibilities amongst parents, and lower complacency and constraints scores. Parents willing to vaccinate their children had higher confidence in vaccines, lower complacency about COVID-19, and a higher sense of collective responsibility. The large proportion of parents who were unwilling to vaccinate their children against COVID-19 could signal vaccination avoidance in the face of increasing COVID-19 variants spread. Addressing vaccine worry and the impact of COVID-19 on individuals and the public must be investigated further.
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