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Abstract: The main objective of this study is to comprehensively investigate individuals’ vaccination intention against COVID-19 during the second wave of COVID-19 spread in Vietnam using a novel hybrid approach. First, the Decision-Making Trial and Evaluation Laboratory based on Grey Theory (DEMATEL-G) was employed to explore the critical factors of vaccination intention among individuals. Second, Partial Least Squares-Structural Equation Modeling (PLS-SEM) was applied to test the hypotheses of individual behavioral intention to get the vaccine to prevent the outbreak of COVID-19. A panel of 661 valid respondents was collected from June 2021 to July 2021, and confidentiality was maintained for all data obtained. The results identified that perception of COVID-19 vaccination and trust in vaccination strategy directly associated with individuals’ COVID-19 immunization. Hence, the perceived severity of COVID-19 has an indirect impact on COVID-19 vaccination intentions via the perception of the COVID-19 vaccine. These findings indicated that the government's information about vaccines is necessary for the new phase of vaccination intervention strategies in Vietnam. Therefore, the study suggests that the government needs to give complete information about the role of vaccines prioritizes transparency in official information about COVID-19 vaccines to allay concerns about side effects, allowing for the most appropriate policy formulation and implementation to encourage public vaccination. Future studies can apply PLS-SEM and other MCDM models with the fuzzy, hesitant numbers to re-evaluate the feasibility, validity and reliability of this research's proposed model.
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1  Introduction

The causative organism was identified as a novel coronavirus (SARS-CoV-2) by the World Health Organization (WHO). The COVID-19 pandemic has spread fast worldwide, halting economic activity, altering social interactions, and killing millions [1]. The public health response to the COVID-19 pandemic will be effective only if acquired immunity is widespread. According to the worldwide figures, the Centers for Disease Control and Prevention (CDC) provided vaccination statistics for September 9, 2021. 92.6% of adults aged 65 years or older had gotten at least one vaccination dose, and 82.2% had received all three doses. Over three-quarters, (75.3%) of adults aged 18 years or older have received at least one vaccination dose, and 64.5% received all three doses. 73.4% of people aged 12 years or older have gotten at least one vaccination dose, while 62.5% have received all three doses [2]. Getting vaccinated against COVID-19 is currently one of the best ways to prevent a pandemic at the moment, alongside masking in public spaces, social distancing measures, thorough contact tracing, and other control interventions applied by various nations. Vaccines provide significant protection against the COVID-19 virus, and various immunization programs have been created globally to protect individuals and communities against infection. To maximize the efficiency of COVID-19 immunization efforts, policymakers and governments must understand public perceptions [3].

Although COVID-19 immunization is the most effective technique of gaining herd immunity, many doubt the validity of scientific studies and clinical trials, they assert that certain vaccines now being provided with a strong bias have resulted in a shortened study phase and rapid commercialization. Shortening the research process may have some consequences in terms of efficacy. The potential side effects on the person receiving the injection are simple reactions; severe can lead to paralysis, blood clots, and death [4]. Recently, COVID-19 vaccination is often regarded as one of humanity's most outstanding achievements in terms of public health. While vaccination is the most effective technique for avoiding infectious diseases, its effectiveness is undermined when people and communities delay or refuse COVID-19 vaccinations. In the context of vaccine uptake, Smith et al. [5] discovered a correlation between vaccine uptake and a lack of belief that vaccines cause adverse effects, a generally favorable attitude toward immunization, positive vaccine recommendations, perceptions of fewer practical difficulties associated with vaccination, perceived susceptibility to illness, vaccine knowledge, social influences, and believe in the healthcare profession, as well as increased informatics.

1.1 Motivation and Objectives

It is critical to employ applied theory to effectively use psychological elements to increase an individual's acceptance of vaccination. Thus, in light of the current world scenario, it is critical to investigate the motivation for COVID-19 immunization using a theory. Numerous theories, like the protection motivation theory (PMT) [6] and the theory of planned behavior (TPB) [7], have been demonstrated to explain influenza vaccination intentions and behaviors. A comprehensive review found that high perceived severity, vulnerability, reaction efficacy, self-efficacy, and low response costs contributed to solid motivation for vaccination during the pandemic. Concerns about the COVID-19 vaccine's newness, safety, and potential side effects have been raised so far. The most significant predictor of intention to vaccinate against COVID-19 in the few studies examining general vaccination views was a belief in vaccine safety [8]. After a thorough review of the recent literature, it is clear that vaccination intention is a multi-criteria decision-making problem (MCDM), as comprehending individuals’ behavioral intention to receive the vaccination is far from a straightforward phenomenon; instead, it is a complex and multi-dimensional concept [9].

Real-world decision-making difficulties used to explore behavioral intents to obtain vaccines against the COVID-19 outbreak are too complex and challenging to describe in terms of the best decision. MCDM techniques are frequently employed in many study disciplines, so it is suitable to explore the critical factors of vaccination topics. After analyzing the statistics above, this study will attempt to fill a gap in the existing literature by posing three research questions:

(1)   How do Vietnamese people perceive the potential COVID-19 risk, COVID-19 vaccination?

(2)   How do Vietnamese people trust in the government practice reaction to COVID-19?

(3)   Why is there such hesitation about a COVID-19 vaccination intention in Vietnam when the COVID-19 pandemic continues to deteriorate?

After conducting a comprehensive review of the literature, to my knowledge, a few studies in Vietnam have studied vaccination intention, and no research applied a combining MCDM and PLS-SEM technique, in particularly DEMATEL-G and PLS-SEM model to investigate the predictors of vaccination intention in the context of Vietnam. This study aims to examine in-depth four critical factors that influence individuals’ behavioral vaccination intention, namely perceived severity of COVID-19 (PRC), COVID-19 vaccination perception (PV), and trust in government practices (TR), using ten experts and 661 individuals’ questionnaires. As such, the following research aims guided this study:

(1)   To determine the factors influencing the individuals’ behavioral vaccination intention against COVID-19 through 15 experts’ opinions and draw the causal relationship of the proposed factors based on the DEMATEL-G model

(2)   To discuss the factors influencing the individuals’ behavioral vaccination intention against COVID-19 through 661 Vietnamese individual questionnaires based on the PLS-SEM technique

(3)   To explore the differences in the critical factors considered by integrating the experts’ opinions and individual survey questionnaires.

1.2 Contributions

The findings of this study can be used to establish a comprehensive scientific technique for supporting countries affected by the COVID-19 outbreak in detecting flaws with their national vaccine program, with results more applicable to real-world requirements. The contributions of this study are presented as follows: First, a soft computing method is used to precisely identify the interdependence of variables and confirm their causes-effect relationships and the priority rankings of selected variables. Integrating the PLS-SEM approach enables policymakers who are already performing well to understand better which areas can be enhanced and set aspirational goals for further improvement. Second, the most recent statistics from an open database are utilized to immediately identify areas for improvement in the face of virus transmission and to recommend measures to increase citizen vaccination rates.

This study is organized as follows: Section 2 presents the literate review and hypotheses. Section 3 illustrates the proposed method and data. The results and discussions will be shown in Section 4. Finally, Section 5 concludes along with some theoretical and managerial implications.

2  Literature Review and Hypotheses

2.1 Literature Review on Methodology

Traditional statistical analysis and MCDM were previously employed to examine the various sector [10]. The need for effective and exact study and clarification of causal links between variables is undeniably crucial in many fields of science. The success of decision-making is dependent on precise and effective causal analysis. PLS-SEM has been frequently used to validate hypothesized research models by collecting huge samples [11]. The advantages of this approach are that all latent, exogenous, and endogenous variables may be estimated concurrently, hence validating reciprocal causal relationships and exposing all direct or indirect effects between variables and latent indicators [12]. However, the constraints of entangled parameter estimate for model fitting result in an over-modification of the original research model, limiting its applicability to that particular sample rather than being generalizable.

Additionally, the entire framework for PLS-SEM research must be hypothesized based on past investigations; the issue of validating the trustworthiness of these over-modified assumptions should be addressed [13]. In real-world management situations, conducting a collective review using a limited number of methodologies is frequently required and then selecting the best answer from among a limited number of choices. This strategy is common to be most effective in a specific area, but in reality, decision-makers must grasp the gap between ambition levels and actual performance in all areas and then close it. The conventional MCDM models are not appropriate for determining the ranks of these gaps because they are designed to discover the best solution among the numerous alternatives rather than comparing the accurate and aspiration levels [14]. More effective ways for understanding and mapping out casual inferences have been developed using mathematical and statistical methodologies. DEMATEL model is one of the MCDM techniques, depends on experts’ opinions and judgments to build an influential network map (INRM) and indicate the cause-effects of factors and dimensions for visualization of the results. The interactional impacts of factors may be evaluated without considering the presumed hypotheses [15]. DEMATEL is frequently used to create a matrix of total influence relations that can determine the causes and consequences of various indicators. Undoubtedly, this method can demonstrate the interdependence of criteria and domains by turning their causal relationships into an understandable structure and visualizing the complicated causal relationships in matrices and graphs. While the DEMATEL based on Grey theory can simplify complex circumstances and problems [16], data collection is based on expert judgments, which might be subjective. The advantages and limitations of these methods complement each other. Thus, this work develops a new method that combines the advantages of DEMATEL-G and PLS-SEM models, making it more persuasive and straightforward to apply.

In this study, the proposed approach keeps the advantages and characteristics of PLS-SEM and DEMATEL-G while eliminating their limitations shown in Fig. 1. The first step, the DEMATEL-G technique, identifies the interconnectedness and causation linkages between the factors based on a group of experts’ opinions. Thus, constraints on the critical characteristics of independent exogenous variables, a postulated study framework based on the literature, and difficult parameter estimates can be avoided. Second, the PLS-SEM technique clarifies the causal relationships between proposed factors, improving subjective expert judgments from DEMATEL-G. In this step, the data are taken from the survey questionnaires collected to confirm reliability and discriminant validity of factors and then re-check the proposed research hypotheses, deriving from DEMATEL-G results.
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Figure 1: The research framework of the proposed two-stage model

2.2 Hypotheses

Behavioral intention to vaccination (INT): More research is needed to determine whether more understanding about the mechanism of COVID-19 immunization predicts increased motivation to be vaccinated [17]. With the development of a COVID-19 vaccine well advanced, it is time to start looking at people's acceptance of the vaccine. However, little is known about people's acceptance of the COVID-19 vaccine or the factors that influence it. Previous research has revealed that vaccination reluctance is a worldwide issue, with many reasons for vaccine rejection [18]. The most prevalent reasons were perceived dangers vs. advantages, religious views, and a lack of information and understanding.

Perceived Severity of COVID-19 (PRC): To develop appropriate vaccination policies and plans, we must first identify people's perceptions to take preventative measures. For various reasons, the use of PMT in explaining the motivation for COVID-19 vaccination needs additional investigation. While the study of [19] deploying the PMT found that people consistently decide their motivation for six different vaccinations, it is unclear if all PMT danger and coping appraisal categories contributed equally to people's desire for COVID-19 immunization. Individuals may be more afraid of COVID-19 than other risks, but they know less about the benefits and costs of having COVID-19 immunization. These contextual distinctions may result in different associations between threat and coping assessments in PMT and motivation to undergo COVID-19 vaccination vs. other vaccinations.

COVID-19 Vaccine Perception (PV): As previously published papers demonstrated a high correlation between a desire for coronavirus vaccinations and perceived safety, the abovementioned criteria may be applied to COVID-19 vaccine aversion [20]. Furthermore, several factors such as vaccination prices and attitudes and disinformation or misperceptions may impact the intention—especially when people with little authority or scientific knowledge comment about the pandemic's concerns. In light of the COVID-19 pandemic, a better understanding of vaccination attitudes and the variables influencing vaccine intention is critical to adapt public health messaging as needed. As a result, the following hypothesis investigates the relationship between the perceived severity of COVID-19 and COVID-19 vaccine perception and how public perceptions of COVID-19 vaccination affect vaccine intention.

Trust (TR): During the pandemic's early stages, the Vietnamese government acted quickly, focusing on containment efforts and extensive public health measures, including (1) the government's commitment to a multisectoral approach; (2) timely, accurate, and transparent risk communication; and (3) active surveillance and intensive isolation/quarantine operations, case management with tracing [21]. Thomson's “5A” model was applied to characterize vaccine uptake to uncover potential variables associated with COVID-19 vaccination hesitancy: access, affordability, awareness, acceptance, and activation. Taking these factors into account will allow us to predict vaccine rejection even before vaccination.

3  Research Methodology

This article's major objective is to construct and validate a model for individuals’ behavioral intention to get the COVID-19 vaccine. This was accomplished by using a novel hybrid approach involving the DEMATEL-G and PLS-SEM.

3.1 Dematel-G Based on Experts’ Opinions

The DEMATEL-G questionnaire was employed in the first stage of this research, with ten experts as respondents. This study examined the critical elements that influence people's intention to take the COVID-19 vaccination, and the factors that influenced people's intention were multi-criteria, with feedback and interaction between all criteria. As a result, this research employed the DEMATEL-G approach, which can resolve the issues above [22]. The DEMATEL-G approach determined the correlations between the factors and the weights assigned to each factor. In terms of expert selection, due to DEMATEL's restrictive application standards, the number of experts should be limited to 5–15 individuals. Many experts interviewed or varying selection criteria would influence the consistency of the analysis results, which were difficult to adapt to actual scenarios [23]. As a result, ten researchers who fit the requirements of “having worked in the healthcare industry or conducted research in relevant disciplines for at least five years and possessing fundamental knowledge, operational abilities, and expertise in” were chosen for this study. They include representatives from experienced doctors (5), scholars (3), and policymakers (2).

3.2 PLS-SEM Based on Survey Questionnaires

Data was collected through online survey questionnaires via Google Form. The participant was entirely voluntary, and the online survey's introductory part included an informed consent form. The questionnaire was translated from English to Vietnamese, was conducted from June 2021 to July 2021 and confidentiality was maintained for all data obtained. The survey uses questions to filter respondents from 18 to 65 years old (this is the priority age for vaccination of the Vietnamese government in this period). Subjects are only allowed to reply once via email set up by the authors in the survey form. The sample size was 661 responses, which was considered suitable for analysis [24]. The survey questionnaire comprised two sections: The first section consists of general demographics questions, including Gender, Job, Age, Marital status, Education, Potential exposure and Income. The second section covered COVID-19-related questions such as PRC, PV, TR and INT.

3.3 Measurement Scales

Based on the results of DEMATEL-G, four primary constructs were deployed in the PLS-SEM model, including TR (6 items), PRC (6 items), PV (6 items), INT (3 items). The participants were asked to indicate how much they agreed and disagreed with each item of four variables, using a five-point Likert scale. The scale ranged from “strongly disagree,” which received a minimum of 1 point, to “strongly agree,” which received a maximum of 5 points.

3.4 DEMATEL-G

Grey System Theory (GTS) was firstly proposed by Deng [25]. GTS can handle problems with uncertainty when there are discrete data and inadequate knowledge. Hence, GTS is a framework for analyzing and modeling systems with limited or incomplete knowledge and random unpredictability. These works discussed grey numbers and their operations, grey incidence analysis, grey generation, grey grouping, grey forecasting, grey decision-making, and grey control [26]. Main definitions and grey operations are briefly presented as follows:

Interval grey numbers (Yg) are denoted with an upper bound (Ygβ) and lower bound (Ygα) (Tab. 1):

Yg=[Ygα,Ygβ]=[y′∈Y|Ygα<y′<Ygβ](1)
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The operations of interval Grey number are shown as follows:

Additive operation:

Yg1+Yg2=[Yg1α+Yg2α,Yg1β+Yg2β](2)

Subtraction operation:

Yg1−Yg2=[Yg1α−Yg2β,Yg1β−Yg2α](3)

Multiplication operation:

Yg1×Yg2=[min(Yg1α×Yg2α,Yg1α×Yg2β,Yg1β×Yg2α,Yg1β×Yg2β),max(Yg1α×Yg2α,Yg1α×Yg2β,Yg1β×Yg2α,Yg1β×Yg2β)](4)

Division operation:

Yg1÷Yg2=[Yg1α,Yg2β]×[1Yg2α,1Yg2β](5)

Based on Yg1=[Yg1α,Yg1β] and Yg2=[Yg2α,Yg2β], the possible degree of Yg1≤Yg2 can be defined:

P{Yg1≤Yg2}=max(0,G∗−max(0,Yg1u−Yg2l)G∗(6)

where G∗=G(Yg1)+G(Yg2), the positive relationship between (Yg1) and (Yg2) is identified as follow:

If Yg1α=Yg2α and Yg1β=Yg2β, that Yg1=Yg2 then P{Yg1≤Yg2}=0.5

If Yg2α>Yg1β that Yg2>Yg1, then P{Yg1≤Yg2}=1

If Yg2β=Yg1α and Yg1β>Yg2β, that Yg2<Yg2 then P{Yg1≤Yg2}=0

If there is an intercrossing part in them when P{Yg1≤Yg2}>0.5; that is Yg2>Yg1.

Where P{Yg1≤Yg2}<0.5, that is that Yg2<Yg1.

Y is represented with a set of  μg(x)αand  μg(x)β:Y→  [0,1]; G as grey universal set Y with μg(x)β and μg(x)α  ; with the top and bottom limit of the G membership function. Equation μg(x)β≥μg(x)α. The number of greys ⊗Yijp   for P decision; ⊗Yijp=[⊗Xijαp,⊗Xijβp  ]; criterion i will affect criterion j.

The Battelle Memorial Institute of the Geneva Research Center developed the DEMATEL technique to investigate and solve the complicated problem group [27]. This work proposes the integrating DEMATEL-G technique to circumvent the ambiguity to determine the causal relationships between selected elements affecting individuals’ behavioral intention to prevent COVID-19. The following steps describe the suggested model's development:

Step 1: Construct a direct-relation matrix after considering affecting factors based on expert judgments. A group of K experts uses a linguistic greyscale to evaluate criteria (Ci) with i = 1, 2, 3, and n in pairwise relations (Tab. 1)

Step 2: Using the following Eq. (7), normalize the lower and upper bounds to the grey values:

Normalization:

ΔMin  Max=Max  j⊗Yijαp−Minj⊗Yijp(7)

⊗y~ijp=⊗Yijαp−Minj⊗YijpΔMinMax

⊗y~ijp=⊗Yijup−Minj⊗YijpΔMinMax

Using Eq. (8), calculate the total normalized crisp value:

Uijp=(⊗Uijαp(1−⊗Yijαp)+(⊗Yijβp×⊗Yijp)1−⊗Yijp+⊗Yijp(8)

Eq. (9) is used to determine the final crisp values:

Zijp=Minj⊗Yijp+YijpΔMinMax(9)

The average grey direct relation matrix is determined using Eq. (10).

Zijp=Minj⊗Yijp+UijpΔMinMax(10)

Step 3: Using Eqs. (11) and (12) to obtain normalized matrix S:

K=1MAX1≤i≤n  Σj=1aijn(11)

S = K  ×T(12)

Step 4: (Di) is denoted with the sum of rows, and (Ri) is computed by the sum of columns, respectively:

Di = [∑j=1n⁡mij]n×1(13)

Ri=[∑i=1n⁡mij]l×n(14)

Step 5: Creating the value of (Di-Ri), (Di+Ri). The influencing factors can then be shown in the causal relationship diagram.

4  Results and Discussions

4.1 Results of DEMATEL-G

Frequently, meeting a complex decision problem is unavoidable, as factors can affect one another and influence one another. This is not the case due to the interconnectedness of elements; changing one factor may benefit the entire system. As a result, it is critical to determine the elements that contribute to the overall system's improvement. According to the values of (Di-Ri), it is worth noting that causal factors with negative values should be classified as effect criteria, implying that cause criteria strongly influence them. Because negative weights denote the effect group, positive values denote the cause group. The DEMATEL-G provides an ordinal viewpoint on initial concerns and their future consideration. Therefore, affecting factors should be prioritized for immediate resource allocation. Following that, effect factors become significant difficulties later and can be addressed. In this case, cause-and-effect relationships should be constructed concurrently, for instance, from Tab. 2 to Tab. A5, the DEMATEL-G method's computation is presented.
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In the first step, the collected subjective perspectives were converted to grey sets and then estimated and aggregated to establish the numeric domain (Tab. 2).

A normalized direct relationship matrix was created in the second step by importing Eqs. (7)–(12). Tab. 3 provides the normalized direct relationship matrix, and Tab. 4 presents the total relationship matrix
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The linkages between the evaluation criteria in Tab. 5 and Fig. 2 are displayed on a causal relationship diagram created with the (Di-Ri), (Di+Ri). Di (vector D) specifies the horizontal axis's sum of rows, whereas Ri (vector R) specifies the vertical axis's sum of columns.
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Figure 2: INRM of the three dimensions

The (Di+Ri) values represent the overall cause and effect index. The higher the value, the more influential (significant) the element is in its overall interactions with other factors. According to Tab. 5, the most influential factor affecting vaccination intention is PRC (3.174), followed by TR (3.032), and the minor influential component is PC (3.011). The (Di-Ri) values indicate the net effect or cause of the components. If the value of (Di-Ri) is smaller than zero, the factor acts as a catalyst or effect factor. If the value of (Di-Ri) is greater than zero, then that factor is a cause of the other factors. As shown in Tab. 5, PRC and TR are cause factors, whereas PV and INT are effect factors. The following hypotheses are proposed in PLS-SEM based on the resulting model (Fig. 3):
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Figure 3: Hypotheses based on DEMATEL-G Results

4.2 Results of PLS-SEM

Sample characteristics: The data was solved by SPSS 26.0 software to describe respondents’ general information. Based on the results from Tab. 6, among 661 participants, 364 were males (accounting for 55.1%), and the remainder were female, accounting for 44.8%. Age of groups varied in distribution; most of sample 357 (54%) were among 35–45 age group, whereas 244 (36.9%) were under 35, and only 60 individuals (9.1%) were 46–65 years old. About 431 participants (65.2%) were married, 230 (34.8%) indicated another status (single, divorced, separated). Additionally, most individuals were bachelor holders 360 (54.5%), high school and below were 211 (31.9%), followed by 63 (9.5%) who graduated from MBA programs, 27 individuals (4.1%) have Ph.D. degrees. Regarding job information, most participants, 249 (37.7%), worked as private office staff, with 142 (21.5%) showing the other job, 61 (9.2%) indicating self-employed, followed by public officials 31 (4.7%), and 178 individuals (26.9%) were industrial workers. Furthermore, 275 (41.6%) participants had a monthly income from 10 VND million to 15 VND million; 245 (37.1%) indicated below 10 VND million. The proportion of individuals with salaries of more than 20 VND million were 93 (14.1%), followed by ranged 15–20 VND million 48 (7.3%).
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Assessment of the measurement model: First, the study examines the convergence and reliability of the factors (Tab. 7). The analysis results show that the factor loading coefficient is from 0.719 to 0.946, which is greater than 0.5, and the AVE value is from 0.614 to 0.790, which is greater than 50%, showing that all factors have converged values. In addition, the coefficients of Cronbach's Alpha are all from 0.834 to 0.946, which is greater than 0.7, and CR is all from 0.899 to 0.957, which is greater than 0.7, indicating that all factors are reliable. Study to test discriminant validity based on comparing the square root of AVE and correlation coefficients. The results show that the square root of AVE is from 0.783 to 0.889, and both are larger than the corresponding correlation coefficient. This result indicates that the factors are highly discriminatory (Tab. 8). In addition, Tab. 8 reveals that the mean rating of each factor is at a reasonable level (the mean rating for each factor is from 3.98 to 4.20 with a 5-point scale).
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Hypothesis testing results: PLS-SEM analysis gives results to test the proposed research hypotheses in Fig. 4. The findings illustrate that PRC positively impacts COVID-19 vaccine perception (β=0.702 and p-value less than 0.05), so H1 is accepted. Besides, PRC has no impact on intention to vaccinate (p-value greater than 0.1). Therefore, H2 is rejected. COVID-19 vaccine perception positively affects the intention to vaccinate (β=0.589 and p-value less than 0.05). H3 is accepted. The trust positively impacts intention to vaccinate (β=0.203 and p-value less than 0.05). H4 is accepted. Martial status has no impact on INT (p-value greater than 0.05). Gender has a negative impact on INT (β= −0.076 and p-value less than 0.05) (Tab. 9).
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Figure 4: PLS-SEM results
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4.3 Discussions

The DEMATEL-G analysis highlights the cause-effect relationship among factors affecting individuals’ behavioral intention to take vaccines. These findings will help create the hypotheses before collecting huge data and applying PLS-SEM analysis. Results of the PLS-SEM model highlight the direct and indirect effect of critical factors on an individual's behavioral intention to take a vaccine. Concerningly and congruent with the prior study [28,36], COVID-19 perceived severity was positively associated with COVID-19 vaccination intentions, which acted as a moderator of perceptions of the COVID-19 vaccine. There was no correlation between COVID-19 risk perception and COVID-19 vaccination intentions. Notably, this research suggests that although vaccination against COVID-19 is the most effective approach to acquiring herd immunity, many individuals doubt the validity of scientific studies and clinical trials. Besides, the most significant behavioral and attitude hurdles to acquiring a COVID-19 vaccine are widespread disbelief in vaccine benefits and safety, as well as concerns about unforeseen side effects. This finding is consistent with prior research demonstrating that low vaccine trust and concerns about the novelness and safety of the COVID-19 vaccine are essential impediments to immunization willingness [37–39]. According to Okuhara et al. [40], raising the perceived severity of infection with COVID-19 and self-efficacy in practicing restriction when leaving the house may persuade people to stay at home during a pandemic and social lockdown. Marotta et al. [41] stated that young people acquired COVID-19 information from various sources. In terms of vaccination perception, the results of this study are consistent with Marotta et al. [41], implying that effective COVID-19 communication strategies are required to raise COVID-19 awareness in Vietnamese communities.

Furthermore, Dryhurst et al. [28] conducted the first global survey of public perceptions of COVID-19 risk. Their findings demonstrated a substantial correlation between risk perception and reported adoption of preventative health activities in all ten nations. Within the context of the vaccine, my findings match those of [42], who similarly discovered that one of the most significant predictors of vaccine acceptability was participants’ opinion that their healthcare provider would advocate COVID-19 immunization. The recommendation of a provider is crucial in determining vaccination habits.

Regarding perceived trust in vaccination strategies, this refers to the government's ability to prevent COVID-19, vaccine storage practices, the medical team involved in the COVID-19 vaccination process, and managing adverse effects following a COVID-19 vaccination. My results align with those previous studies [43,44] that recorded that trust positively impacts intention to vaccinate against COVID-19. Likewise, determining the underlying mechanism of the perceived government response to COVID-19 and the moderating effect of government agencies giving quality information on social media adds to previous research [45]. A perceived government response served as a bridge between sound governance principles and public trust in the government. Furthermore, when gender and marital status were used as control variables, my findings paralleled research from other parts of the world. In a study conducted by [39], female gender was an independent predictor of COVID-19 vaccine reluctance. Females were also more likely than males to receive vaccination, although Kaadan et al. [46] discovered that females were less inclined to accept the vaccine. Contrary to earlier research, my findings imply that government officials should prioritize transparency in official information about COVID-19 and other high-risk vaccines to soothe public worries about side effects and encourage public involvement in vaccination programs.

5  Conclusions and Implications

5.1 Conclusions

My research gives an early insight into the COVID-19 vaccination intention, with findings showing that individuals in Vietnam had the intention to get vaccinated using a new integrating DEMATEL-G and PLS-SEM model. Tracking changes in people's vaccine acceptability will be critical as the vaccine development process progresses. According to the findings, government health departments could encourage medical personnel to convey COVID-19 dangers in a balanced approach to promote understanding of the disease and the benefits and costs to improve people's perspectives on COVID-19 vaccination. Additionally, it is advised that additional PMT-based studies be conducted to explore additional aspects linked to motivation and behavior that could influence COVID-19 vaccine uptake. Interestingly, there was a slight variation between male and female participants’ perceptions of COVID-19 and vaccination decisions, which validates and assists policymakers in developing a broader perspective and ensuring policy efficacy is similar for both genders.

5.2 Implications

Theoretical implications: This study determines the effect of COVID-19 risk on people's vaccination intentions in Vietnam based on the theory of protective motivation. Through this theory, the study found evidence of the effects of risk anxiety related to COVID-19 and sought information or solutions to combat this risk (vaccination). The study found evidence of the effects of risk concerns related to COVID-19 and sought information or solutions to combat the risk related to vaccination. However, in the context of Vietnam, vaccination knowledge is still insufficient, and as a result, people continue to defend themselves more cautiously. They not only seek a resolution but also extensively research it before deciding to vaccinate a result; this study contributes significantly to the notion of protective motivation: People initially react in search of answers to COVID-19 dangers, but as additional possibilities become available, they begin to delve further into the data in order to make a final decision.

Practical implications: This research will contribute to decision-making for state agencies and the health system with the above findings. The results show that the perceived risk of COVID-19 infection only indirectly affects the intention to vaccinate through the perception of the COVID-19 vaccine. Because individuals will not vaccinate quickly away, even knowing that COVID-19 infection is hazardous. However, because individuals lack sufficient knowledge regarding the vaccination (the COVID-19 vaccine is a newly developed and licensed vaccine), they frequently begin their search for information about the vaccine before deciding to inject it. Policies and government interventions are done and implemented to combat disinformation and misunderstandings about COVID-19 and communication techniques to avoid discrimination against coronavirus-infected individuals living in communities. As a result, the government must give timely information on the vaccine it intends to deploy. This knowledge should be conveyed in a thorough, comprehensible, and scientific manner. In addition, the government also needs to analyze or guide the vaccine's indicators such as safety and effectiveness so that people are not misunderstood about the criteria that confuse the people. Also, when individuals choose to obtain a COVID-19 immunization, a solid health system instills trust in them.

5.3 Limitations and Future Research

First, the drawback of my study was that it was conducted at the beginning of Vietnam's vaccination system implementation. As new information becomes available, vaccination intentions may change. Second, my findings indicate that, in contrast to previous research on vaccination hesitancy, individuals are concerned not only about unsafe vaccines, inappropriate medical behavior, and adverse media reports but also about regulatory gaps in professional conduct, unidirectional risk communication between experts and parents, limited information transparency following a crisis, and doctors passing on information. Third, the poll findings can help jump-start a widespread vaccination campaign as the deadline approaches. Despite disparities in occupation, family knowledge, and comprehension of illness severity, the willingness to undergo the COVID-19 vaccine was relatively high. While it will be interesting to expand the sample size in the future to gain new perspectives on vaccine hesitancy in Vietnam, it is critical to recognize that the context for studying vaccination intention has changed as a result of COVID-19 and that future studies must account for these changes when interpreting their findings. Fourth, the data collection questionnaire could only be performed using the convenience sampling method due to the survey conditions during the outbreak period. Therefore, the distribution of the study sample according to the population proportions of the population may not be shown. Finally, vaccination intention may be influenced by the ongoing pandemic's time-varying infection and mortality rates.

Future research should harvest empirical evidence of vaccine intention using a hybrid method that includes a qualitative method to get insight into vaccination intention in the varied contexts of Vietnam. While individual vaccination can effectively restrict the pandemic, subsequent research examining the intention of other demographic groups to immunize and additional variables like social media and issue norms will provide a complete picture of the entire society. At the same time, the use of the probability sampling method will bring a more detailed picture to the survey subjects (gender, region, working area …) about the intention to vaccinate and avoid natural disasters deviations in the analysis may be encountered. Furthermore, future studies can apply new development of the MCDM model with fuzzy, hesitant numbers to confirm the reliability and validity of this proposed method's performance.

Data Availability Statement: https://data.mendeley.com/datasets/h266hfkpfj/1
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Table 1: Linguistic grey assessment

Values Linguistic scales [®X.,.®X"]
0 No influence 0, 0)
1 Very low influence 0, 1)
2 Low influence (1,2)
3 High influence (2,3)
4 Very high influence (3,4)
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Table 3: The Normalized direct-relation matrix (N)

PRC PV TR INT

PRC [0.000, 0.000] [0.400, 0.433] [0.133, 0.200] [0.400, 0.433]
PV [0.000, 0.111] [0.000, 0.000] [0.150, 0.211] [0.400, 0.433]
TR [0.217, 0.256] [0.200, 0.244] [0.000, 0.000] [0.367, 0.383]
INT [0.000, 0.111] [0.000, 0.111] [0.000, 0.111] [0.000, 0.000]
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Table 8: Discriminant validity analysis

Mean INT PRC PV TR
INT 4.00 0.867*
PRC 3.98 0.577 0.783"
PV 4.20 0.751 0.702 0.889"
TR 4.00 0.602 0.566 0.634 0.835*

Note: * Square root of AVE
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Table 6: Demographic information of respondents (n = 661)

N (Vo n (Vo
Gender Job
Female 297 449 Private office staff 249 37.7
Male 364 55.1 Public Officials 31 4.7
Age Self-employed 61 9.2
Under 35 244 36.9 Industrial workers 178 26.9
35to 45 357 54 Other 142 21.5
46 to 65 60 9.1 Relationship status
(Martial)
Potential exposure Other 230 34.8
No 338 51.1 Married 431 65.2
Yes 323 48.9
Education Income
High school and 211 31.9 <10mil 245 37.1
below
University graduate 360 54.5 From 10 millionto 15 275 41.6
million
Master 63 9.5 From 15 millionto 20 48 7.3
million
Doctor 27 4.1 >20mil 93 14.1
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Table 4: Total relation matrix

PRC PV TR INT

PRC [0.045, 0.385] [0.460, 0.881] [0.208, 0.598] [0.678, 1.211]
PV [0.035, 0.380] [0.046, 0.386] [0.162, 0.474] [0.492, 0.947]
TR [0.233, 0.545] [0.309, 0.690] [0.077, 0.373] [0.612, 1.061]
INT [0.000, 0.257] [0.000, 0.328] [0.000, 0.272] [0.000, 0.358]
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Table 9: Path coefficient results

The dependent variables

Hypotheses PV INT (without PV INT(within
control variables) control
variables)
H1, H2 PRC 0.7022 0.05 0.7022 0.043
(0.026) (0.041) (0.026) (0.039)
H3 PV 0.589° 0.589°
(0.043) (0.042)
H4 TR 0.1992 0.2032
(0.035) (0.036)
Control Martial status —0.038
variables (0.026)
Gender —0.076*
(0.025)
R? 0.493 0.591 0.493 0.599

Notes: PRC: Perceived Severity of COVID-19; PV: COVID-19 Vaccine perception; TR: Trust; INT: Vaccination intention; numbers in
brackets: standard error; a: denotes significance at 5%; b: denotes significance at 10%
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Table 7: Scales’ evaluation

Constructs and items Loading Cronbach’s
Alpha
Pereived serverity of COVID-19 (PRC) (adapted from [28-30] ; CR = 0.905;
AVE =0.614)
PRC1 The COVID-19 pandemic has a high mortality rate. 0.823 0.874
PRC2 Worrying about yourself, relatives, and colleagues who 0.813
may be infected with COVID-19.
PRC3 Recognizing the possibility of a COVID-19 will cause ~ 0.78
pandemics breaking out in the area where you live and
work.
PRC4 Risk Perception of infection during concentrated 0.764
isolation.
PRC5 Risk Perception of infection during self-isolation 0.746
PRC6 Risk perception of distance guidance during 0.772

self-isolation.

COVID-19 Vaccine perception (PV) (adapted from [31-33]; CR = 0.957;

AVE =0.790)

PVI Perceive that getting vaccinated against COVID-191is  0.857 0.946
safety related to side effects.

PV2 Perceive that getting vaccinated against COVID-19 0.847
reduces the risk of the disease.

PV3 Perceive that vaccination against COVID-19 is 0.872
required to prevent disease outbreaks.

PV4 Perceive that vaccination against COVID-19 is good 0.92
for the community.

PV5 Perceive that vaccination against COVID-19 helps 0.946
economic and social activities return to normal soon.

PVe6 Research on a COVID-19 vaccine is needed in the 0.886

context of many new variants.

Trust ( TR) (adapted from [8,34]; CR = 0.933; AVE = 0.698)

TR1 Trust in the government’s ability to prevent COVID-19. 0.871 0.913

TR2 Trust the vaccine being used by the Vietnamese 0.871
government.

TR3 Trust in the COVID-19 vaccine storage procedures. 0.843

TR4 Trust in the medical team during the COVID-19 0.831
vaccination process.

TRS Trust in the ability to manage side effects after a 0.756
COVID-19 vaccine.

TR6 Trust that vaccines are the most effective method of 0.822

disease prevention and control COVID-19.

Individuals’ behavioral intention to vaccinate (INT) (adapted from [35];
CR =0.899; AVE =0.751)

INTI Registered for the COVID-19 vaccine. 0.719 0.834
INT2 Expect to get a COVID-19 vaccine at any time. 0.939
INT3 Ready to encourage loved ones to get vaccinated 0.925

against COVID-19.
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Table 2: Aggregated matrix

PRC PV TR INT
PRC [0, 0] 2.6, 3.6] [0.8, 1.8] 2.6, 3.6]
PV [0, 1] [0, 0] [0.9, 1.9] 2.6, 3.6]
TR [1.3,2.3] [1.2,2.2] [0, 0] [2.3,3.3]
INT [0, 1] [0, 1] [0, 1] [0, 0]






OEBPS/Images/CMC_27630-fig-3.png
Perceived severity of
COVID-19 (PRC)

H1

Perceived COVID-19
vaccines (PVC)

H2

H3

Trust (TR)

H4

Individuals’ Behavioral
Intention to Vaccination (INT)






OEBPS/Images/table-5.png
Table 5: Calculations for causal diagram

Di Ri Di+Ri Di-Ri Crisp Di+Ri Crisp Di-Ri
PRC [1.391,3.074] [0.314,1.568] [1.705,4.642] [—0.176,2.761] 3.174 1.292
PV [0.735,2.187] [0.815,2.285] [1.550,4.472] [—1.550,1.372] 3.011 —0.089
TR [1.232,2.669] [0.447,1.716] [1.679,4.385] [—0.484,2.222] 3.032 0.869
INT [0.000, 1.215] [1.782,3.577] [1.782,4.792] [-3.577,—0.568] 3.287 —2.072
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