
  
    
      
    
  


  
    Table of Contents
  


  
    Welcome
  


  
    Table of Contents
  


  
    COVID-19 Vaccination Acceptance and its Predicting Factors among Internet Users in Ho Chi Minh City and Other Regions in Vietnam

    
      Abstract

      
        Aim:
      


      
        Methods:
      


      
        Results:
      


      
        Conclusion:
      


      
        Article Information

        
          Identifiers and Pagination:
        


        
          Article History:
        

      

    


    
      1. INTRODUCTION
    


    
      2. METHODS

      
        2.1. Design, Participants, and Recruitment
      


      
        2.2. Study Instrument
      


      
        2.3. Data Refinement
      


      
        2.4. Data Analysis
      


      
        2.5. Ethical Approval
      

    


    
      3. RESULTS

      
        3.1. Socio-demographic Characteristics
      


      
        3.2. Health Belief Model’s Component Analysis
      


      
        3.3. COVID-19 Vaccination Acceptance and its Predictive Factors
      

    


    
      4. DISCUSSION

      
        4.1. Strengths
      


      
        4.2. Limitations
      

    


    
      CONCLUSION
    


    
      LIST OF ABBREVIATIONS
    


    
      ETHICS APPROVAL AND CONSENT TO PARTICIPATE
    


    
      HUMAN AND ANIMAL RIGHTS
    


    
      CONSENT FOR PUBLICATION
    


    
      STANDARDS OF REPORTING
    


    
      AVAILABILITY OF DATA AND MATERIALS
    


    
      FUNDING
    


    
      CONFLICT OF INTEREST
    


    
      ACKNOWLEDGEMENTS
    


    
      REFERENCES
    

  


  
    COVID-19 Vaccination Acceptance and its Predicting Factors among Internet Users in Ho Chi Minh City and Other Regions in Vietnam
Hoang Bac Nguyen1, 2, Thi Hong Minh Nguyen1, *, Thi Hong Nhan Vo1, Hoang Phong Le1, Thi Mai Ca Vo1, Thi Anh Nhung Nguyen1, Tuan-Ngan Tang3, 4, Thi-Hiep Nguyen3, 4, Anh Long Dang1, Quang Binh Truong1, 2

    


    
      1 University Medical Center Ho Chi Minh City, Ho Chi Minh City 700000, Vietnam

    


    
      2 University of Medicine and Pharmacy at Ho Chi Minh City, Ho Chi Minh City Ho Chi Minh City 700000, Vietnam

    


    
      3 Department of Tissue Engineering and Regenerative Medicine, School of Biomedical Engineering, International University, Ho Chi Minh City 700000, Vietnam

    


    
      4 Vietnam National University, Ho Chi Minh City 700000, Vietnam

    


    
      
        Abstract



        
          Aim:


          This study was conducted to evaluate the acceptance of COVID-19 vaccination and its predictors among adult internet users residing in Ho Chi Minh City (HCMC) and other regions in Vietnam.

        


        
          Methods:


          An online survey was disseminated to eligible participants, applying the snowball sampling technique, including demographic details, knowledge, five components of the Health Belief Model (HBM), and acceptance of COVID-19 vaccination. Logistic regression analysis was employed to determine predicting factors toward COVID-19 vaccination acceptance.

        


        
          Results:


          Among 3310 participants, the majority were 18-39 years old (76.1%), and had completed higher education (69.7%). Most respondents reported sufficient knowledge (90.2%). 87.8% showed acceptance of getting COVID-19 vaccinated. While becoming unemployed (OR = 0.70, 95% CI 0.52-0.94), the number of chronic diseases (OR = 0.76, 95% CI 0.65-0.89), living in the environment with currently existing infected cases (OR = 0.68, 95% CI 0.50-0.93), and perceived barriers (OR = 0.88, 95% CI 0.85-0.91) were negative determinants, the number of information sources for updating COVID-19 vaccine (OR = 1.10, 95% CI 1.01-1.19), perceived benefits (OR = 1.12, 95% CI 1.07-1.18), and cues to action (OR = 1.23, 95% CI 1.18-1.29) were positive predictors for vaccination acceptance.

        


        
          Conclusion:


          The internet users’ level of acceptance of COVID-19 vaccination was impressively high and influenced by perceived benefits, barriers, cues to action, and some demographic and health-related details. People with low acceptance levels, such as chronically ill adults, should be imported into consideration and provided with reliable scientific information.
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      1. INTRODUCTION


      Since its first detection in December 2019 in Wuhan, China, the coronavirus disease 2019 (COVID-19) has been increasingly threatening as a global health challenge with several waves of torrential attacks [1, 2]. To straighten this curve and end the pandemic, organizations, governments, and countries have made a series of great efforts on a global scale [2]. Despite these efforts, the world is still facing an unprecedented health crisis, with 222 countries invaded by the coronavirus, nearly 190 million infected cases, and more than 4 million deaths, making up the mortality rate at 2.16% [3]. On July 6th, 2021, Vietnam recorded 19,933 confirmed cases [4], signaling the rebounding of the virus in this country. In addition, several novel variants of the virus have also been detected in many countries, with faster speed and various modes of transmission. From these evidence, it is undeniable that current surface prevention strategies for COVID-19 seem somewhat ineffective. Therefore, developing strategies to generate community immunity from an individual level is important.


      Herd immunization by vaccination against COVID-19 has been reported to be safe, effective, and attracting worldwide attention [5, 6]. A growing body of evidence has supported the protective efficacy of vaccination against COVID-19 [7-14] that vaccinated individuals are more likely to be protected from required hospitalization if infected, compared with non-immune individuals. Mortality from infection in the vaccinated population was also reported to be significantly lower than in the control group. Therefore, the earlier the establishment of individual and herd immunity by COVID-19 vaccination is completed, the higher the protective effects are achieved. The spreading of COVID-19 is believed to successfully end once a high herd immunity threshold at 55-85% has been reached [15] by decreasing the probability of susceptible individuals getting exposed to infectious sources.


      However, although health agencies and governments have been making great efforts to raise COVID-19 herd immunity coverage, the proportion of people’s willingness to receive the COVID-19 vaccine varied widely across countries, ranging from very low (< 50%) [16-22], moderate (50-70%) [23-36] to significantly high (> 70%) [37-45].


      In addition, the willingness for COVID-19 vaccination was also influenced by many factors. To be detailed, the probability of vaccination orientation was found to be positively related to perceptions of severity or vulnerability to COVID-19 [46, 47], awareness of the benefits of COVID-19 vaccination [20, 26, 46, 47], beliefs on vaccine safety [26, 35, 37, 48], sufficient knowledge regarding the disease [46], high education level [18, 29, 31, 47], history of vaccination in the past [37, 47, 49], elderly [43], undergoing chronic diseases [44, 49], getting married [37] and some others. Furthermore, other features, such as unemployment, low income or no insurance [23], non-medical occupational background [43] were reported to hinder people’s vaccination decisions. In addition, some factors have shown an inconsistent correlation in some studies, such as gender [19, 26, 44].


      In Vietnam, little is known about the community’s willingness to receive COVID-19 vaccination and its predictors. A few studies were conducted previously on the intention to vaccinate against COVID-19 among healthcare workers, adult patients with chronic illness, and health science students, with the found proportions at 76.1% [46], 84.0% [50], and 77.7% [51] respectively. However, the surveys in these works were delivered to the target population when the COVID-19 pandemic status in Vietnam was still under well control [52], and the arrival of a potential COVID-19 vaccine shipment had yet to be confirmed. Furthermore, the acceptance of vaccination seemed to vary over time under different conditions, resulting in the unavailability of reliable data regarding the level of intention to get COVID-19 vaccination in the current pandemic outbreak status.


      Community vaccination is an undelayable action to find a drastic solution to the threat of COVID-19 in the current context. Therefore, it is important to conduct a large-scale investigation into the knowledge, belief, and acceptance of the affected community for COVID-19 vaccination under the present circumstances. Updated and broadly representative evidence is essential to provide valuable data in the new situation, which is helpful to develop or change strategies and promote the speed and effectiveness of COVID-19 herd immunity. Therefore, this study was conducted to evaluate the acceptance to receive COVID-19 vaccination and its predictors among the Vietnamese people in the regions that were strongly affected by the current COVID-19 relapse, including Ho Chi Minh City and some other areas. To adapt to the lockdown condition during the pandemic, we decided to distribute the survey to participants via the internet.

    


    
      

      2. METHODS


      
        

        2.1. Design, Participants, and Recruitment


        An anonymous online survey in this cross-sectional study was disseminated to those aged at least 18 years, fluent in Vietnamese, currently residing in Vietnam, and voluntarily participating in the work from July 26 to August 15, 2021, with the snowball sampling technique from the origin of researchers’ networks that was also utilized in other works to comply with the strict social distancing and restrictions on movement [20, 25, 36, 39, 53], using the most popular social network platforms in this country (Facebook, Zalo, Skype, Viber). To enhance the diversity of the study population characteristics, those who completed this questionnaire would be encouraged to forward the survey linkage to all contacts on their networks regardless of the provincial border.

      


      
        

        2.2. Study Instrument


        The 8-part questionnaire was developed through a comprehensive literature review, which investigated (A) demographic and health details and assessed (B) general knowledge of COVID-19. The next sections, closely following the Health Belief Model (HBM) that was widely adopted to predict a person's likelihood of performing a health action [54, 55], examined subjects’ perceptions related to COVID-19 and COVID-19 vaccination, including (C) perceived susceptibility and (D) perceived severity of COVID-19, (E) perceived benefits and (F) perceived barriers of COVID-19 vaccination, and (G) cues to action, measured with statements under the form of 5-point Likert scale, ranging from 1 (as totally disagree) to 5 (as totally agree). To improve the reliability of the scales, 2 reversed items were added in sections D and E to check the response orientation of study subjects. The mean scores of each subscale from C to G were calculated. For the knowledge element, one point would be assigned for each correct answer, yielding a total score of 5. By employing Bloom's cut-off classification, participants would be considered sufficiently knowledgeable if they answered correctly at least 80% of the questions in part B (equivalent to ≥ 4 points) [56-58].


        The dependent variable in section H captured via a 5-point-scale statement, “As soon as I am on the vaccination list, I would agree to get COVID-19 vaccinated,” was classified into two categories: acceptance (definitely agree or agree) or reluctance (definitely disagree, disagree or uncertain). Participants were also asked on a 5-point scale if they would be willing to recommend their contacts to get the COVID-19 vaccine in the absence of any contraindications.


        A panel of three experts in the fields of scientific research, clinical psychology, and public health ascertained the measurement clarity, validity, succinctness, reliability, and interestingness [59]. Then, 30 eligible participants were asked whether the revised questionnaire was understandable. The Cronbach Alpha values of elements C, D, E, F, and G were also calculated, revealing acceptable reliabilities of 0.74, 0.82, 0.73, 0.60, and 0.84, respectively.

      


      
        

        2.3. Data Refinement


        Prior to the analysis process, meticulous refinement and scrutiny were carried out to eliminate incomplete or dishonest responses caused by their nature as a self-completed online survey. Responses with the answering time recorded by the system longer than 30 minutes or questions in elements D and E had the same choice field (except for value “no opinion/unknown”) considered inactive or unintentional participation would also not be included in analysis.

      


      
        

        2.4. Data Analysis


        The tables with means, standard deviations, frequency, and proportion were used for data summarization. The χ2 test was performed to examine differences in vaccination acceptance rates as binary variables across demographic categories. Meanwhile, odds ratio (OR) and 95% confidence intervals (95% CI), followed by running multivariable logistic regression analysis, were adopted to determine predicting factors for COVID-19 vaccination willingness. The p-value indicating the statistically significant difference was set at under 0.05. Two pie charts were also drawn to visualize the distribution of vaccination acceptance by the subjects. All these statistics were generated on IBM SPSS Statistics for Windows, version 26.0 (IBM Corp., Armonk, NY, the USA).

      


      
        

        2.5. Ethical Approval


        In compliance with the Helsinki Declaration, this study had also been ethically approved by the Medical Ethics Committee of University Medical Center Ho Chi Minh City, Vietnam, before its data collection stage proceeded (Approval No.77/GCN-HĐĐĐ-UMC, 26/7/2021). The respondents were first required to show their consent by answering a required question in the introductory part of the survey if they were willing to go through the survey as a participant in the study. Confidentiality was guaranteed as researchers only accessed the data. Furthermore, following the ethics principle, no personal identifiers were collected in this study.

      

    


    
      

      3. RESULTS


      
        

        3.1. Socio-demographic Characteristics


        Out of 3384 people reaching the questionnaire, 3310 fully responded, yielding a 97.8% completion rate (71 indicated their unwilling participation, and three were not eligible to participate since they were younger than 18). Table 1 provides a descriptive summarization of the data. Overall, the gender distribution of respondents was in favor of women (65.0%). While the mean age of subjects was 34.21 (SD=10.09, 18-81), the higher proportion of them was in the 18-39 group (76.1%) across the 18-81 age strata. Those graduating with a diploma, college, or university degree accounted for more than two-thirds (69.7%) of participants. 40.9% of this sample were healthcare workers or those working in medical areas. Half of the respondents shared their living space with subjects vulnerable to COVID-19 (children, the elderly older than 70, the pregnant, or people with underlying health conditions) (52.6%). Up to 2076 respondents rated their overall health as good or very good (62.7%), and roughly two-thirds were chronic disease-free (n = 2264). The participants were recorded with wide geographic distribution, but they were mainly from Ho Chi Minh City (81.5%) and urban areas (89.4%). Their overall economic capacity model had a skewed dispersion with approximately equal high rates of low-income and middle-income (39.5% and 39.8%, respectively), compared with the high-income category (20-30 or higher than 30 million Vietnam dong). However, less representation of ethnic minorities (4.0%) was observed in this study. Besides, almost all participants reported that they mostly heard about COVID-19 vaccination via social media on the internet (87.0%).


        
          Table 1 Sociodemographic characteristics of study subjects (n=3310).


          
            
              
                	Characteristics

                	n

                	%
              

            

            
              
                	Age (years) (Mean ± SDa (min-max))

                18 – 39

                40 – 59

                ≥ 60

                	34.21±10.09 (18–81)
              


              
                	2519

                712

                79

                	76.1

                21.5

                2.4
              


              
                	Gender

                Male

                Female

                	

                1160

                2150

                	

                35.0

                65.0
              


              
                	Education Level

                ≤ High school

                Vocational, school/college/University

                ≥ Post-graduate

                	

                199

                2307

                804

                	

                6.0

                69.7

                24.3
              


              
                	Ethnicity

                Kinh

                Ethnic minorities

                	

                3176

                134

                	

                96.0

                4.0
              


              
                	Religion/Religious Belief

                Buddhism

                Christian

                Others

                None

                	

                542

                378

                36

                2354

                	

                16.4

                11.4

                1.1

                71.1
              


              
                	Marital Status

                Unmarried/widowed/divorced

                Married

                	

                1470

                1840

                	

                44.4

                55.6
              


              
                	Geographic Zone

                Ho Chi Minh City

                Others

                	

                2696

                614

                	

                81.5

                18.5
              


              
                	Region of Residence

                Urban

                Rural

                	

                2960

                350

                	

                89.4

                10.6
              


              
                	Living Status

                Alone

                With vulnerable people

                With others

                	

                353

                1743

                1214

                	

                10.7

                52.6

                36.7
              


              
                	Occupation

                Student

                Healthcare-related worker

                Professional/Technician

                Public servant/ Self-employed/Others

                Housewife/Retiree

                	

                381

                1355

                844

                631

                99

                	

                11.5

                40.9

                25.5

                19.1

                3.0
              


              
                	Employment Status

                Unchanged

                From employed to unemployed

                From unemployed to employed

                	

                2641

                650

                19

                	

                79.8

                19.6

                0.6
              


              
                	Monthly Income (Million VNDb)

                < 10

                10 – 20

                20 – 30

                > 30

                	

                1309

                1318

                337

                346

                	

                39.5

                39.8

                10.2

                10.5
              


              
                	Sources of Information about COVID-19 Vaccine

                Radio/newspapers (yes)

                Television (yes)

                Internet/Social media (yes)

                Family/Friends/Colleague (yes)

                Healthcare professional/Hospital (yes)

                Public health/Government agencies (yes)

                Academic document (yes)

                	

                244

                1542

                2881

                1405

                1634

                1503

                17

                	

                7.4

                46.6

                87.0

                42.4

                49.4

                45.4

                0.5
              


              
                	Chronic Diseases

                Cardiovascular (yes)

                Respiratory (yes)

                Endocrine (yes)

                Digestive (yes)

                Musculoskeletal (yes)

                Immune (yes)

                Others (yes)

                	

                256

                109

                186

                355

                143

                62

                239

                	

                7.7

                3.3

                5.6

                10.7

                4.3

                1.9

                7.2
              


              
                	Number of Undergoing Diseases

                None

                1-2

                ≥ 3

                	

                2264

                980

                66

                	

                68.4

                29.6

                2.0
              


              
                	History of Taking other Vaccines

                No

                Yes

                	

                600

                2710

                	

                18.1

                81.9
              


              
                	Perceived Health Status

                Good/Very good

                Fair/Poor/Very poor

                	

                2076

                1234

                	

                62.7

                37.3
              


              
                	Existing of Infected Cases (250m radius)

                Currently Existing

                Ever Existed

                Not yet Existed

                	

                1477

                904

                929

                	

                44.6

                27.3

                28.1
              


              
                	Regular COVID-19 Testing

                No

                Yes

                	

                1295

                2015

                	

                39.6

                60.9
              

            
          


          
            Abbreviation: aSD, standard deviation; bVND, Vietnam dong.
          


        


        
          Table 2 Participants’ knowledge and health belief model towards COVID-19 vaccination (n=3310).


          
            
              
                	Items

                	n (%)

                	Mean ± SDa
              

            

            
              
                	Knowledge (Correct Answer)
              


              
                	Current specific treatment for COVID-19

                	2368 (71.5)

                	-
              


              
                	The most effective method of preventing COVID-19

                	3152 (95.2)

                	-
              


              
                	COVID-19 can cause fatal if acquired

                	3094 (93.5)

                	-
              


              
                	People without chronic diseases could get worsen or die with COVID-19

                	2947 (89.0)

                	-
              


              
                	People have more likely to get COVID-19

                	3274 (98.6)

                	-
              


              
                	Total score of knowledge

                	-

                	4.48±0.73
              


              
                	Sufficient knowledge (4-5 score)

                	2984 (90.2)

                	-
              


              
                	Insufficient knowledge (0-3 score)

                	326 (9.8)

                	-
              


              
                	Health Belief Model’s Components
              


              
                	Perceived Susceptibility
              


              
                	I have a high chance of getting COVID-19

                	-

                	3.77±0.97
              


              
                	The COVID-19 pandemic has disturbed my life

                	-

                	4.18±0.84
              


              
                	I feel very worried about the current COVID-19 situation

                	-

                	4.23±0.82
              


              
                	I feel very worried if I get COVID-19

                	-

                	4.09±0.94
              


              
                	Mean score of perceived susceptibility

                	-

                	4.07±0.65
              


              
                	Perceived Severity
              


              
                	The health condition or complication of being infected by the SARS-CoV-2 virus is very serious

                	-

                	3.87±0.97
              


              
                	I believe that I have good immunity against the SARS-CoV-2 virus

                	-

                	3.26±0.98
              


              
                	I believe that if I get COVID-19 this will be a serious health problem for me

                	-

                	3.74±0.96
              


              
                	Mean score of perceived severity

                	-

                	3.62±0.70
              


              
                	Perceived Benefits
              


              
                	Getting vaccinated is the right thing to do because it makes me less worried about getting COVID-19

                	-

                	4.27±0.87
              


              
                	Getting vaccinated would help reduce my chances of getting COVID-19 or complications

                	-

                	4.26±0.82
              


              
                	Only people who are at high risk for COVID-19 need to be vaccinated against COVID-19

                	-

                	4.21±0.88
              


              
                	Vaccination will help us quickly return to normal life

                	-

                	4.08±0.92
              


              
                	Mean score of perceived benefits

                	-

                	4.21±0.63
              


              
                	Perceived Barriers
              


              
                	I am afraid of needles

                	-

                	2.06±1.01
              


              
                	I am worried about possible serious side effects after getting COVID-19 vaccinated (vaccine safety)

                	-

                	3.49±1.05
              


              
                	I am worried that COVID-19 vaccine side effects may affect my daily activities

                	-

                	3.21±1.08
              


              
                	COVID-19 vaccine is too new for me to trust and decide to get vaccinated

                	-

                	2.68±1.04
              


              
                	I wonder about COVID-19 vaccine efficacy

                	-

                	2.89±1.07
              


              
                	Mean score of perceived barriers

                	-

                	2.87±0.76
              


              
                	Cues to Action
              


              
                	People having similar characteristics and around me have been vaccinated against COVID-19

                	-

                	3.62±0.81
              


              
                	Everyone in the community is responsible for controlling the spread of the virus

                	-

                	4.40±0.78
              


              
                	I agree to get vaccinated when recommended by a healthcare professional

                	-

                	4.24±0.75
              


              
                	I agree to get vaccinated when recommended by the Government

                	-

                	4.11±0.84
              


              
                	I agree to get vaccinated once I fully understand about it

                	-

                	4.34±0.68
              


              
                	Mean score of cues to action

                	-

                	4.14±0.56
              

            
          


          
            Abbreviation: aSD, standard deviation.
          


        


        
          Table 3 Differences in comparison acceptance among sociodemographic characteristics (n=3310).


          
            Note: *p-value < 0.05; aIndependent T test.
          


          
            
              
                	Characteristics

                	Acceptance
              


              
                	Acceptance

                	Not acceptance

                	χ2 or t value

                	p
              

            

            
              
                	Age (years)

                18 – 39

                40 – 59

                ≥ 60

                	

                2190 (86.9)

                642 (90.2)

                74 (93.7)

                	

                329 (13.1)

                70 (9.8)

                5 (6.3)

                	8.010

                	0.018*
              


              
                	Gender

                Male

                Female

                	

                1016 (87.6)

                1890 (87.9)

                	

                144 (12.4)

                260 (12.1)

                	0.072

                	0.781
              


              
                	Education Level

                ≤ High school

                Vocational, school/college/University

                ≥ Post-graduate

                	

                170 (85.4)

                2004 (86.9)

                732 (91.0)

                	

                29 (14.6)

                303 (13.1)

                72 (9.0)

                	10.823

                	0.004*
              


              
                	Ethnicity

                Kinh

                Ethnic minorities

                	

                2784 (87.7)

                122 (91.0)

                	

                392 (12.3)

                12 (9.0)

                	1.377

                	0.282
              


              
                	Religion/Religious Belief

                Buddhism

                Christian

                Others

                None

                	

                486 (89.7)

                324 (85.7)

                33 (91.7)

                2063 (87.6)

                	

                56 (10.3)

                54 (14.3)

                3 (8.3)

                291 (12.4)

                	3.859

                	0.277
              


              
                	Marital Status

                Unmarried/widowed/divorced

                Married

                	

                1258 (85.6)

                1648 (89.6)

                	

                212 (14.4)

                192 (10.4)

                	12.122

                	0.001*
              


              
                	Geographic Zone

                Ho Chi Minh City

                Others

                	

                2368 (87.8)

                538 (87.6)

                	

                328 (12.2)

                76 (12.4)

                	0.021

                	0.891
              


              
                	Region of Residence

                Urban

                Rural

                	

                2596 (87.7)

                310 (88.6)

                	

                364 (12.3)

                40 (11.4)

                	0.220

                	0.730
              


              
                	Living Status

                Alone

                With clinically vulnerable people

                With others

                	

                304 (86.1)

                1544 (88.6)

                1058 (87.1)

                	

                49 (13.9)

                199 (11.4)

                156 (12.9)

                	2.407

                	0.300
              


              
                	Occupation

                Student

                Healthcare-related worker

                Professional/Technician

                Public servant/ Self-employed/Others

                Housewife/Retiree

                	

                333 (87.4)

                1239 (91.4)

                716 (84.8)

                533 (84.5)

                85 (85.9)

                	

                48 (12.6)

                116 (8.6)

                128 (15.2)

                98 (15.5)

                14 (14.1)

                	30.612

                	<0.001*
              


              
                	Employment Status

                Unchanged

                From employed to unemployed

                From unemployed to employed

                	

                2361 (89.4)

                532 (81.8)

                13 (68.4)

                	

                280 (10.6)

                118 (18.2)

                6 (31.6)

                	34.454

                	<0.001*
              


              
                	Monthly Income (Million VND)

                < 10

                10 – 20

                20 – 30

                > 30

                	

                1120 (85.6)

                1178 (89.4)

                298 (88.4)

                310 (89.6)

                	

                189 (14.4)

                140 (10.6)

                39 (11.6)

                36 (10.4)

                	10.348

                	0.016*
              


              
                	Sources of Information about the COVID-19 Vaccine

                Radio/newspapers (yes)

                Television (yes)

                Internet/Social media (yes)

                Family/Friends/Colleague (yes)

                Healthcare professional/Hospital (yes)

                Public health/Government agencies (yes)

                Academic document (yes)

                	

                222 (91.0)

                1383 (89.7)

                2513 (87.2)

                1251 (89.0)

                1503 (92.0)

                1352 (90.0)

                12 (70.6)

                	

                22 (9.0)

                159 (10.3)

                368 (12.8)

                154 (11.0)

                131 (8.0)

                151 (10.0)

                5 (29.4)

                	

                2.500

                9.666

                6.690

                3.529

                52.828

                11.975

                4.721

                	

                0.127

                0.002*

                0.009*

                0.068

                <0.001*

                0.001*

                0.047*
              


              
                	Number of Sources of Information about COVID-19 Vaccine

                ≤ 2

                3-4

                ≥ 5

                	

                1287 (84.8)

                1128 (89.5)

                491 (92.1)

                	

                230 (15.2)

                132 (10.5)

                42 (7.9)

                	25.193

                	<0.001*
              


              
                	Number of Undergoing Diseases

                None

                1-2

                ≥ 3

                	

                2028 (89.6)

                824 (84.1)

                54 (81.8)

                	

                236 (10.4)

                156 (15.9)

                12 (18.2)

                	21.512

                	<0.001*
              


              
                	History of Taking other Vaccines

                No

                Yes

                	

                517 (86.2)

                2389 (88.2)

                	

                83 (13.8)

                321 (11.8)

                	1.812

                	0.190
              


              
                	Perceived Health Status

                Good/Very good

                Fair/Poor/Very poor

                	

                1589 (88.0)

                1047 (84.8)

                	

                217 (12.0)

                187 (15.2)

                	15.963

                	<0.001*
              


              
                	Existing of Infected Cases (250m radius)

                Currently existing

                Ever existed

                Not yet existed

                	

                1285 (87.0)

                787 (87.1)

                834 (89.8)

                	

                192 (13.0)

                117 (12.9)

                95 (10.2)

                	4.724

                	0.094
              


              
                	Regular COVID-19 Testing

                No

                Yes

                	

                1105 (85.3)

                1801 (89.4)

                	

                190 (14.7)

                214 (10.6)

                	12.076

                	0.001*
              


              
                	Knowledge

                Sufficient (≥ 4 score)

                Insufficient (≤ 3 score)

                	

                2637 (88.4)

                269 (82.5)

                	

                347 (11.6)

                57 (17.5)

                	9.405

                	0.003*
              


              
                	Perceived Susceptibility a

                	4.09±0.61

                	3.89±0.83

                	49.958

                	<0.001*
              


              
                	Perceived Severity a

                	3.64±0.68

                	3.50±0.81

                	15.480

                	0.001
              


              
                	Perceived Benefits a

                	4.27±0.56

                	3.78±0.86

                	140.538

                	<0.001*
              


              
                	Perceived barriers a

                	2.81±0.74

                	3.26±0.79

                	5.469

                	<0.001*
              


              
                	Cues to action a

                	4.20±0.50

                	3.70±0.71

                	68.246

                	<0.001*
              

            
          


          

        

      


      
        

        3.2. Health Belief Model’s Component Analysis


        The results on knowledge and the HBM components for acceptance of the COVID-19 vaccine are described in Table 2. The mean total knowledge score of the respondents was 4.48±0.73 (0-5), with 90.2% of them showing a good level of knowledge (>= 4 points). Though a predominance answered correctly the question about the vulnerable groups for coronavirus, 28.5% wrongly responded about current COVID-19 treatment. High perceptions of susceptibility and severity caused by COVID-19 and benefits of COVID-19 vaccines were revealed by considerably high mean scores at 4.07±0.65, 3.62±0.70, and 4.21±0.63 respectively, whereas the average mean score of perceived barriers stood at a lower value (2.87±0.76). Of note, among statements about barriers that may hinder respondents’ decision to vaccinate against COVID-19, concerns about vaccine safety and post-vaccinated side effects were reported by the largest part of individuals, with the highest mean score in this section at 3.49 (SD=1.05). Finally, high levels of cues to action were also found with a mean of 20.70±2.79.

      


      
        

        3.3. COVID-19 Vaccination Acceptance and its Predictive Factors


        Overall, most participants were willing to get COVID-19 vaccination (87.8%) (definitely and probably agree), while only a low rate at 4.9% refused (disagree and definitely disagree) (Fig. 1). Only 104 showed their definite refusal (3.8%). In addition, when asked whether they recommended their loved ones (in the absence of contraindications) to receive the vaccine, 88.5% showed definite and probable willingness and only 4.7% answered ‘no’.


        Table 3 illustrates the comparison of respondents' willingness to get vaccinated against COVID-19 among population characteristics. Among several sociodemographic and health-related variables, ten factors were found to significantly affect the raters' intention, including age, education level, marital status, occupation, employment status, monthly income, sources of information about COVID-19 vaccine, number of undergoing diseases, perceived health status and regular COVID-19 testing. The proportion of participants holding sufficient knowledge was also significantly different between the two groups. A cluster of channels where they get updated with COVID-19 vaccine information was also found as significant predictors, listed as television, social media on the internet, healthcare professionals or hospitals, public health or government agencies, and academic articles, with all p < 0.05. Furthermore, there were statistically significant differences in comparison mean scores of 5 elements of HBM between acceptance and not acceptance groups (pr0 < 0.05).


        [image: ]
Fig. (1)

        Participants attitudes towards COVID-19 vaccination

        (A): Acceptance of COVID-19 vaccination

        (B): Willingness to recommend ohters for COVID-19 vaccination.

        The results of binary logistic regression analysis to define significant predictors of COVID-19 vaccination acceptance among demographic characteristics and the HBM components were presented in Table 4. The employment status changing from employed to unemployed, the number of chronic diseases, residing in areas with currently existing COVID-19 cases, concerns about health-related risks, doubtful safety, and inadequate information of this newly introduced vaccine were associated with increased refusal of COVID-19 vaccination, with all odds ratios lower than 1 and p < 0.05. In contrast, the number of platforms helping subjects stay updated with information about COVID-19 vaccine, holding positive perceptions on the benefits of COVID-19 vaccination, and having more cues to action was more likely to move towards acceptance of vaccination increased the acceptance rates (OR > 1, p < 0.05). On the other hand, this logistic regression analysis failed to find associations between the COVID-19 vaccine acceptance with the remaining demographic variables (p > 0.05).


        
          Table 4 Predicting factors to participants’ acceptance toward COVID-19 vaccination (n=3310).


          
            
              
                	Characteristics

                	Acceptance
              


              
                	ORa (95% CIb)

                	p
              


              
                	Age (years)

                18 – 39

                40 – 59

                ≥ 60

                	

                0.41 (0.14–1.18)

                0.54 (0.19–1.57)

                1

                	

                0.098

                0.258
              


              
                	Gender

                Male

                Female

                	

                1

                1.13 (0.88–1.45)

                	0.354
              


              
                	Education Level

                ≤ High school

                Vocational, school/college/University

                ≥ Post-graduate

                	

                1

                0.83 (0.50–1.40)

                0.86 (0.47–1.55)

                	

                0.491

                0.610
              


              
                	Ethnicity

                Kinh

                Ethnic minorities

                	

                0.78 (0.40–1.52)

                1

                	0.461
              


              
                	Religion/Religious Belief

                Buddhism

                Christian

                Others

                None

                	

                1

                0.72 (0.46–1.12)

                1.79 (0.43–7.51)

                0.78 (0.55–1.10)

                	

                0.143

                0.426

                0.144
              


              
                	Marital Status

                Unmarried/widowed/divorced

                Married

                	

                1

                1.27 (0.96–1.68)

                	0.089
              


              
                	Geographic Zone

                Ho Chi Minh City

                Others

                	

                1.13 (0.80–1.62)

                1

                	0.488
              


              
                	Region of Residence

                Urban

                Rural

                	

                0.74 (0.47–1.16)

                1

                	0.188
              


              
                	Living Status

                Alone

                With vulnerable people

                With others

                	

                1

                0.86 (0.57–1.29)

                0.91 (0.61–1.35)

                	0.469

                0.624
              


              
                	Occupation

                Student

                Healthcare-related worker

                Professional/Technician

                Public servant/ Self-employed/Others

                Housewife/Retiree

                	

                1

                1.00 (0.62–1.61)

                0.71 (0.45–1.12)

                0.85 (0.53–1.38)

                0.51 (0.23–1.16)

                	

                0.999

                0.141

                0.518

                0.107
              


              
                	Employment Status

                Unchanged

                From employed to unemployed

                From unemployed to employed

                	

                1

                0.70 (0.52–0.94)

                0.33 (0.11–1.05)

                	

                0.018*

                0.060
              


              
                	Monthly Income (Million VND)

                < 10

                10 – 20

                20 – 30

                > 30

                	

                1

                1.21 (0.89–1.62)

                0.95 (0.61–1.47)

                1.11 (0.70–1.78)

                	

                0.220

                0.824

                0.650
              


              
                	Number of sources of information about COVID-19 vaccine

                	1.10 (1.01–1.19)

                	0.027*
              


              
                	Number of Undergoing Diseases

                	0.76 (0.65–0.89)

                	0.001*
              


              
                	History of Taking other Vaccines

                No

                Yes

                	

                1

                0.89 (0.66–1.21)

                	0.460
              


              
                	Perceived Health Status

                Good/Very good

                Fair/Poor/Very poor

                	

                1.08 (0.84–1.40)

                1

                	0.541
              


              
                	Existing of Infected Cases (250 m Radius)

                Currently existing

                Ever existed

                Not yet existed

                	

                0.68 (0.50–0.93)

                0.72 (0.51–1.01)

                1

                	

                0.015*

                0.057
              


              
                	Regular COVID-19 testing

                No

                Yes

                	

                1

                1.22 (0.95–1.58)

                	0.118
              


              
                	Knowledge

                Sufficient (≥ 4 score)

                Insufficient (≤ 3 score)

                	

                0.94 (0.65–1.36)

                1

                	0.749
              


              
                	Perceived Susceptibility

                	1.01 (0.96–1.07)

                	0.613
              


              
                	Perceived severity

                	1.04 (0.97–1.12)

                	0.226
              


              
                	Perceived benefits

                	1.12 (1.07–1.18)

                	<0.001*
              


              
                	Perceived barriers

                	0.88 (0.85–0.91)

                	<0.001*
              


              
                	Cues to action

                	1.23 (1.18–1.29)

                	<0.001*
              

            
          


          
            Abbreviation: aOR, odds ratio; 95% bCI: 95% confidence interval

            Note: *p-value < 0.05
          


        

      

    


    
      

      4. DISCUSSION


      Up to the time of this study, Vietnam had been suffering the fourth hit of the COVID-19 pandemic and it had been the largest outbreak since the first proclamation of COVID-19 in January 2020. Also, the very first vaccines against COVID-19 began to be officially introduced to the Vietnamese at that time. Although mass vaccination for community immunity has proved its success in preventing the spread of transmissible diseases, refusal from getting vaccinated has posed a challenge to herd immunity, allowing preventable pathogens to persist in the population with inadequate vaccination rates. Being aware of this fact, in the face of the urgent situation of creating herd immunity to combat the pandemic, the Vietnam Government announced encouraging policies to promote residents’ vaccination acceptance. This study was conducted under such circumstances to investigate the public acceptance of COVID-19 vaccination.


      The sample of this study has some features in accordance with the country’s demographics, in which the proportion of women was higher (65%) and the young age distribution (34.21±10.09) in this study was consistent with the data of Worldometer about Vietnam's population (50.1% and 32.5 years, respectively) [60].


      Noticeably, since internet users were the target population, this study highlighted the widespread usage of social media on the internet as the most important channel for keeping updated with COVID-19 vaccine information, which was also noticed in other studies in Vietnam [46, 51] and Nigeria [36]. There was a significantly lower proportion of television utility to obtain news of the vaccines in this study (46.6%) compared to a previous study also in Vietnam (82.4%) [50]. It might be due to 76.1% of the current study sample aged 20-30. Staying informed by surfing the web has become a daily habit among the young population, which explains the internet as the most preferred information channel in this piece of work. Meanwhile, given the demographics as adults aged 52.9±15.6 years with undergoing chronic illness, it was not much surprising that the most preferred channel of information for Huynh et al.’s [50] subjects was traditional television, which understandably interpreted for this difference. Additionally, given that during the time of sampling, Ho Chi Minh City was the hardest hit place by the outbreak in Vietnam [61, 62], the considerable proportion of Ho Chi Minh citizens in this sample population was understandable. In addition, due to the nature of an online survey, urban citizens were likely to have a higher chance to access the questionnaire via the internet than rural people. Moreover, the majority of individuals residing in urban described in this study were also in agreement with that reported by Urrunaga Pastor et al. [63].


      Of note, this study found a significantly higher percentage of acceptance of those accessing COVID-19 vaccine information through academic articles. Obviously, in the development process for any novel vaccine, certain phases need to be performed in an ordered and chronological pathway [64, 65]. Although certain stages might be simplified in the urgent need for a COVID-19 vaccine, results related to this process need to be reported through scientific articles, especially in major journals. In the context of the thirst for reliable information, thus, compared with traditionally given information, scientific results in prestigious journals have particularly high credibility, benefiting audiences in their decision-making to vaccinate. Therefore, this was reasonable that individuals tracking information through academic documents had a higher vaccination acceptance rate.


      With 5 items measuring knowledge, most of the participants who submitted correct answers held sufficient knowledge related to the COVID-19 vaccine. The percentage in our study was significantly higher than previous studies with a wide range of individuals giving correct answers of 40.8% to 98.1% [51], 52.2 to 97.6% [46], and 40.0% to 93.2% [50]. These differences can be partially explained by looking at the characteristics of the subjects. While the participants in the reference studies were the elderly [50], with somewhat limited access to information, most of our subjects were young individuals and well-educated with at least a diploma degree, working as healthcare practitioners or in medical-related fields, professionals, or technicians, which all enabled them to have faster and more accurate approaches to information. Moreover, in contrast to the provincial-sited study of Nguyen et al. [51], most of the current participants resided in the most dynamic Ho Chi Minh City, which also partly reflected individuals' forceful access to the torrential flow of information about COVID-19 vaccination campaigns, affecting their level of knowledge. Furthermore, the results of any study are likely to depend on the context and time when the study is performed. Compared to previous studies, this work was conducted when educational information about COVID-19 vaccination was introduced to the community more abundantly and regularly than ever since Ho Chi Minh City had been the most seriously attacked by the 4th COVID-19 wave, compared to other neighboring provinces. This demonstrated the influence of long exposure and density of information on the community's knowledge.


      Regarding domains of the HBM, the findings presented significantly higher mean scores of all domains than the other two studies conducted in Vietnam [50, 51]. Similar trends were observed in parts of cues to action and perceived benefits with higher mean scores in this study (4.14±0.56 and 4.21±0.63, respectively), compared to the referred studies (4.0±0.6 and 3.1±0.7 by Nguyen et al. [51] and 3.96±0.51 and 2.78±0.83 by Huynh et al. [50]). Up to the time of this study, the terrible severity in terms of the pandemic's spreading speed, fatality, and vulnerability was undoubtful. The community, therefore, witnessed the unprecedentedly serious susceptibility and severity caused by the pandemic. On the other hand, as indicated in Table 2, despite doubts about the vaccine's protective efficacy (2.89±1.07), respondents seemed to be more concerned about its safety or side effects (3.49±1.05). These results were in agreement with findings that concern for vaccine side effects was the most significant determinant of a higher likelihood of refusal [66], which suggested that besides educating about vaccine effectiveness against COVID-19, correct information about its side effects should be emphasized to promote the public’s acceptance. Moreover, while the higher the mean score implied the greater the level of hindrance, this study showed a significant perception of barriers (2.87±0.76) than the previous one (2.4±0.5) [50].


      It is understandable that at the time of Nguyen et al.'s study [51], the first batch of the COVID-19 vaccine in Vietnam was just assigned to very few prior frontline personnel engaged in the COVID-19 battle but not widely offered for the community [67, 68]. This means that unexpected information about the vaccine and its post-injection effects was not too common in Vietnam, partly illuminating for the negligible level of community concerns then.


      In contrast, when the current study survey was disseminated to the target population, the vaccination campaign had already occurred over a certain period. The entire public’s interest seemed to focus on the safety of vaccine first doses in humans and the worrying reported numbers of deaths or serious complications after their emergent use, not only in the world but also in Vietnam [69-71]. Therefore, instead of properly understanding the prevalence of these side effect events, which represented a very small and unsubstantial percentage relative to the vaccinated population, the community had become obsessed with concerns about these misinterpreted figures. In addition to the lack of properly explanatory information for reference provided by healthcare professionals or trustworthy channels, this phenomenon was also influenced by the complexity of the medical specialty, which might require a certain level of knowledge of the audiences. Moreover, seeing reports of adverse reactions or deaths caused by anaphylaxis following COVID-19 vaccination led the community witnesses, mostly without health science knowledge, to worry about its safety, resulting in a higher anxiety score as well.


      Regarding the acceptance of the citizens to take the COVID-19 vaccine, this study showed a much higher acceptance rate (87.8%) than other studies conducted in Vietnam or other regions, which reported vaccination intention rates ranging from 27.7% - 83.8% [16, 20, 21, 24, 26, 27, 29, 31, 38, 39, 42, 44, 45, 51, 72]. The cited works and the current ones were similar in the justification for the differences in the HBM domains scores. However, while the vaccine was not introduced to recipients but only through social media or clinical trial results at the time of the previous studies, the participants in our work had real experiences with the COVID-19 vaccine, in which people around them were vaccinated in turn. This could be the most plausible explanation for the aforementioned difference.


      Furthermore, the onslaught of the fourth COVID-19 wave at the time of this study partly convinced the participants to choose in favor of vaccination when they weighed between subjective concerns and rare consequences and the unambiguously devastating impact of the pandemic. Additionally, this acceptance rate was lower than a study conducted in March 2020 in the Chinese community, with 91.3% [37]. Wang et al. introduced the survey when China was in an unprecedented state of turmoil due to the COVID-19 pandemic, with the first-ranked number of cases and deaths worldwide [72, 73]. These life-threatening events possibly influenced these people's choice of life pursuits, which was also observed in the present study. Considerably, at that point of the survey, Vietnam only approved the emergency use of 3 vaccines provided by the world's leading vaccine and pharmaceutical manufacturers, Oxford/AstraZeneca COVID-19 vaccine, Pfizer-BioNTech COVID -19 Vaccine, and Moderna COVID-19 vaccine [74]. The beliefs in the safety and effectiveness of these vaccines, combined with the urgent need for community immunization also explained the high vaccination acceptance rate of the participants in this study.


      When looking at the willingness to encourage others to vaccinate, a similarly high proportion (88.5%) of acceptance was observed. Interestingly, despite only 35.5% being definitely willing to get vaccinated for themselves, the number answering “definitely yes” to recommend their family, friends, or others to take COVID-19 vaccination climbed up to 70.8%. Viewing from the personalized aspects, human nature was understandable to hesitate and take a more cautious attitude to decide when facing a dilemma between vaccine efficacy and safety. They preferred to wait for others’ vaccination experience as a prior reference [66]. Therefore, it was possible to partly clarify their stronger preferences for the vaccination of their friends or others.


      The present study revealed some significantly relative determinants that describe respondents as “vaccination advocators”. Similar to previous studies [16, 20, 25, 46, 47, 51, 53, 75], we also found positive associations of vaccination probability with perceived benefits and cues to action and a negative one with perceived barriers. These correlations fitted and followed the HBM [54, 55] cited in previous studies [37, 46, 50, 51]. A person would be likely to commence a suggested preventive health action when they were aware that their health was being threatened or progressively cued to action, or the perception of benefits they got was heavier than the barriers [76].


      Another positive correlation between the number of sources of information and intention to receive vaccination was also observed. Unsurprisingly, by early accessing more information sources, especially accurate and updated news broadcasted by official providers, audiences' knowledge and positive perception of COVID-19 vaccines were further improved the most effectively, subsequently navigating them to the more intelligent choices of vaccination. This encourages the active running of providing authoritative information, which would take advantage of diverse communitive platforms to keep the community informed and make rational decisions towards their vaccination.


      However, there were unpredictable results of negative correlations of vaccine willingness with the employment status change from employed to unemployed, current circulation of COVID-19 in participants’ residents, and the number of chronic illnesses. It was logically anticipated that unemployed people tended to accept vaccination so that they could return to normal life soon. Nonetheless, people experiencing unemployment due to COVID-19, especially in the situation of the city curfew and lockdown policies, were mostly grouped as unprofessional with lower literacy levels, such as public servants or general workers. As a result, the knowledge and perception convincing them to get vaccinated were prone to be less sufficient than those with essential professional or higher education.


      Similarly, people with more chronic diseases are often elderly with less accurate access to information and in a more passive way. Furthermore, given some worrying news about the side effects of the vaccines, these people, by their nature of poor health and belonging to the vulnerable population, seemed to face higher hesitancy, which explained why the higher number of chronic diseases they got, the lower possibility of vaccination acceptance. This was also consistent with the result that more consideration of vaccine side effects and health risks made people more hesitant to vaccinate [66]. On the other hand, living in a “red zone” might make people afraid to step out of their houses, which they consider a safer environment to protect them from virus exposure. Thus, excessive fear could also be another reason for their going-out hesitation, including refusing to undergo grouped rapid testing or vaccination. In addition to insufficient awareness of the vaccine benefits, this could mislead them to believe that it would be better to stay at home without contacting anyone than to go out for vaccination and then get the risk of virus exposure and vaccine side effects. This might explain why people in “red zones” delayed their vaccination willingness.


      
        

        4.1. Strengths


        The large size of this study sample could be considered the first strength. Random sampling without geographical restrictions and disseminating the survey via online platforms yielded a broad coverage of participants from regions strongly affected by COVID-19 with various socio-economic characteristics. Additionally, the research was carried out in a context where vaccine development was no longer confined to the laboratory but at the beginning of actual vaccination campaigns. Therefore, the responses based on the real-time experiences of this study’s participants provided more accurate and applicable reference information.

      


      
        

        4.2. Limitations


        Besides the strengths of an online tool able to reach the unlimited target population, information bias was somewhat unavoidable as a result of the self-reported nature, despite thorough instructions included at the beginning of the questionnaire. In addition, due to the limitation of closed contact during social distancing, face-to-face access for data collection was unfeasible. Therefore, it is undeniable that the study missed some social classes of the public who were unfamiliar with social networks or smart devices to access the survey link, such as those in low socioeconomic short.


        Besides restricted direct contact, online disseminating the survey widely to the population was also difficult because, at this point, the information crisis related to COVID-19 was at its peak, making people confused, overloaded, and saturated with too many streams of information. Therefore, snowball sampling, which was also applied in other works [20, 25, 36, 39, 53], was considered the most appropriate approach despite some disadvantages. This method is non-probability, leading to uncalculated sampling error and highly possible bias. Specifically, this study started the participant recruitment from the researchers' networks, mostly healthcare-related workers. As a result, the sample skewness to groups with better education and working in healthcare-related fields lead to the limited representativeness of this study. These inevitable biases in which some respondents were over-represented in the sample were also observed and acknowledged in some studies that applied the same sampling technique [20, 25, 36, 39, 53].


        Despite these mentioned weaknesses, to some extent, this study was valuable for the initial assessment of a specific part of the Vietnamese population regarding COVID-19 vaccination acceptance. Somehow, healthcare workers and those who are knowledgeable about healthcare are an important influence on public perception of the COVID-19 vaccine. Initially, evaluating and finding ways to strengthen their right attitudes about vaccination would be helpful in spreading the right knowledge to the community.

      

    


    
      

      CONCLUSION


      Vaccine undoubtedly receives a high agreement about its crucial role in controlling and eradicating a series of transmissible diseases. The vaccine uptake acceptance rate and its predictors in the present study reflected a general picture of the community’s awareness and action orientation on COVID-19 immunization. The level of participants’ acceptance of COVID-19 vaccination in this study was impressively high, reflecting the efforts of health authorities and the government. The contribution of influential healthcare professionals or authoritative information to vaccination probability implied that in order to achieve significant and rapid results, educational information about COVID-19 vaccines should be widely broadcasted in prominent communication channels such as social media platforms and television by a combination of government and influenceable healthcare providers from medical institutions. It also highlighted the role of citing reliable scientific articles while informing the public to build their confidence in vaccine safety. Moreover, through the study results, during the design of these immunization campaigns, governments and health care managers should pay more attention to people with low acceptance levels, such as chronically ill adults, and rectify confusing information to correct the public’s awareness about immunization and herd immunity benefits. Moreover, the design of educational campaigns for herd immunity against COVID-19 should focus more on offering accurate information about the side effects and safety.
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          	aOR, odds ratio; 95% bCI

          	= 95% Confidence Interval
        

      

    


    
      ETHICS APPROVAL AND CONSENT TO PARTICIPATE


      Before its data collection stage proceeded, this study was ethically approved by the Medical Ethics Committee. It had ethically approved this study of University Medical Center Ho Chi Minh City, Vietnam, before its data collection stage proceeded (Approval No.77/GCN-HĐĐĐ-UMC, 26/7/2021).

    


    
      HUMAN AND ANIMAL RIGHTS


      No animals were used in this research. All human research procedures followed were in accordance with the ethical standards of the committee responsible for human experimentation (institutional and national) and with the Helsinki Declaration of 1975, as revised in 2013.

    


    
      CONSENT FOR PUBLICATION


      The respondents were first required to show their consent by answering a required question in the introductory part of the survey if they were willing to go through the survey as a participant in the study.

    


    
      STANDARDS OF REPORTING


      STROBE guideline has been followed.

    


    
      AVAILABILITY OF DATA AND MATERIALS


      The supportive data of the results of this study are available within the paper.

    


    
      FUNDING


      None Declared.

    


    
      CONFLICT OF INTEREST


      The authors declare no conflict of interest, financial or otherwise.

    


    ACKNOWLEDGEMENTS


    The authors sincerely thank all participants for their assistance completing this study and disseminating it to other potential participants.


    REFERENCES


    
      
        	

        	
      


      
        	[1]

        	Lotfi M., Hamblin M.R., Rezaei N.. COVID-19: Transmission, prevention, and potential therapeutic opportunities., Clin. Chim. Acta. 2020; 508: 254-266.

        [CrossRef] [PubMed]
      


      
        	[2]

        	Wake A.D.. The willingness to receive COVID-19 vaccine and its associated factors: “Vaccination refusal could prolong the war of this pandemic” – A systematic review., Risk Manag. Healthc. Policy. 2021; 14: 2609-2623.

        [CrossRef] [PubMed]
      


      
        	[3]

        	WHO WHO Coronavirus (COVID-19) Dashboard., 2021Available from: https://covid19.who.int/?adgroupsurvey={adgroupsurvey}&gclid=CjwKCAjw_o-HBhAsEiwANqYhpy-Dxs75q7tyZyvrcv3YvSEkMUsEZlECavQqmtZ2fpsHGKggwCexYRoC5b0QAvD_BwE
      


      
        	[4]

        	CoronaBoard COVID-19 Dashboard. 2021Available from: https://coronaboard.kr/en/
      


      
        	[5]

        	Borriello A., Master D., Pellegrini A., Rose J.M.. Preferences for a COVID-19 vaccine in Australia., Vaccine. 2021; 39(3): 473-479.

        [CrossRef] [PubMed]
      


      
        	[6]

        	Duch R., Roope L.S., Violato M., Becerra M.F., Robinson T., Bonnefon J-F., Friedman J., Loewen P., Mamidi P., Melegaro A.. Who should be first in line for the COVID-19 vaccine? Surveys in 13 countries of the publics preferences for prioritisation., medRxiv. 2021: 21250866.

      


      
        	[7]

        	Frenck R.W. Jr, Klein N.P., Kitchin N., Gurtman A., Absalon J., Lockhart S., Perez J.L., Walter E.B., Senders S., Bailey R., Swanson K.A., Ma H., Xu X., Koury K., Kalina W.V., Cooper D., Jennings T., Brandon D.M., Thomas S.J., Türeci Ö., Tresnan D.B., Mather S., Dormitzer P.R., Şahin U., Jansen K.U., Gruber W.C.. Safety, immunogenicity, and efficacy of the BNT162b2 Covid-19 vaccine in adolescents., N. Engl. J. Med.. 2021; 385(3): 239-250.

        [CrossRef] [PubMed]
      


      
        	[8]

        	Polack F.P., Thomas S.J., Kitchin N., Absalon J., Gurtman A., Lockhart S., Perez J.L., Pérez Marc G., Moreira E.D., Zerbini C., Bailey R., Swanson K.A., Roychoudhury S., Koury K., Li P., Kalina W.V., Cooper D., Frenck R.W. Jr, Hammitt L.L., Türeci Ö., Nell H., Schaefer A., Ünal S., Tresnan D.B., Mather S., Dormitzer P.R., Şahin U., Jansen K.U., Gruber W.C.. Safety and efficacy of the BNT162b2 mRNA Covid-19 vaccine., N. Engl. J. Med.. 2020; 383(27): 2603-2615.

        [CrossRef] [PubMed]
      


      
        	[9]

        	Lopez Bernal J., Andrews N., Gower C., Robertson C., Stowe J., Tessier E., Simmons R., Cottrell S., Roberts R., O’Doherty M., Brown K., Cameron C., Stockton D., McMenamin J., Ramsay M.. Effectiveness of the Pfizer-BioNTech and Oxford-AstraZeneca vaccines on covid-19 related symptoms, hospital admissions, and mortality in older adults in England: test negative case-control study., BMJ. 2021; 373: n1088.

        [CrossRef] [PubMed]
      


      
        	[10]

        	Dagan N., Barda N., Kepten E., Miron O., Perchik S., Katz M.A., Hernán M.A., Lipsitch M., Reis B., Balicer R.D.. BNT162b2 mRNA Covid-19 vaccine in a nationwide mass vaccination setting., N. Engl. J. Med.. 2021; 384(15): 1412-1423.

        [CrossRef] [PubMed]
      


      
        	[11]

        	Hall V.J., Foulkes S., Saei A., Andrews N., Oguti B., Charlett A., Wellington E., Stowe J., Gillson N., Atti A., Islam J., Karagiannis I., Munro K., Khawam J., Chand M.A., Brown C.S., Ramsay M., Lopez-Bernal J., Hopkins S., Andrews N., Atti A., Aziz H., Brooks T., Brown C.S., Camero D., Carr C., Chand M.A., Charlett A., Crawford H., Cole M., Conneely J., D’Arcangelo S., Ellis J., Evans S., Foulkes S., Gillson N., Gopal R., Hall L., Hall V.J., Harrington P., Hopkins S., Hewson J., Hoschler K., Ironmonger D., Islam J., Kall M., Karagiannis I., Kay O., Khawam J., King E., Kirwan P., Kyffin R., Lackenby A., Lattimore M., Linley E., Lopez-Bernal J., Mabey L., McGregor R., Miah S., Monk E.J.M., Munro K., Naheed Z., Nissr A., O’Connell A.M., Oguti B., Okafor H., Organ S., Osbourne J., Otter A., Patel M., Platt S., Pople D., Potts K., Ramsay M., Robotham J., Rokadiya S., Rowe C., Saei A., Sebbage G., Semper A., Shrotri M., Simmons R., Soriano A., Staves P., Taylor S., Taylor A., Tengbe A., Tonge S., Vusirikala A., Wallace S., Wellington E., Zambon M., Corrigan D., Sartaj M., Cromey L., Campbell S., Braithwaite K., Price L., Haahr L., Stewart S., Lacey E.D., Partridge L., Stevens G., Ellis Y., Hodgson H., Norman C., Lacey E.D., Larru B., Mcwilliam S., Roynon A., Northfield J., Winchester S., Cieciwa P., Pai A., Bakker P., Loughrey C., Watt A., Adair F., Hawkins A., Grant A., Temple-Purcell R., Howard J., Slawson N., Subudhi C., Davies S., Bexley A., Penn R., Wong N., Boyd G., Rajgopal A., Arenas-Pinto A., Matthews R., Whileman A., Laugharne R., Ledger J., Barnes T., Jones C., Osuji N., Chitalia N., Bailey T., Akhtar S., Harrison G., Horne S., Walker N., Agwuh K., Maxwell V., Graves J., Williams S., O’Kelly A., Ridley P., Cowley A., Johnstone H., Swift P., Democratis J., Meda M., Brake S., Gunn J., Selassi A., Hams S., Irvine V., Chandrasekaran B., Forsyth C., Radmore J., Thomas C., Brown K., Roberts S., Burns P., Gajee K., Lewis T., Byrne T.M., Sanderson F., Knight S., Macnaughton E., Burton B.J.L., Smith H., Chaudhuri R., Aeron-Thomas J., Hollinshead K., Shorten R.J., Swan A., Shorten R.J., Favager C., Murira J., Baillon S., Hamer S., Shah A., Russell J., Brennan D., Dave A., Chawla A., Westwell F., Adeboyeku D., Papineni P., Pegg C., Williams M., Ahmad S., Horsley A., Gabriel C., Pagget K., Cieciwa P., Maloney G., Ashcroft J., Del Rosario I., Crosby-Nwaobi R., Flanagan D., Dhasmana D., Fowler S., Cameron E., Prentice L., Sinclair C., Irvine V., Bateman V., McLelland-Brooks K., Ho A., Murphy M., Cochrane A., Gibson A., Patel M., Black K., Tempeton K., Donaldson S., Coke L., Elumogo N., Elliott J., Padgett D., Cross A., Mirfenderesky M., Joyce S., Sinanovic I., Howard M., Lewis T., Cowling P., Brazil M., Hanna E., Abdelrazik A., Brand S., Sheridan E.A., Wadams B., Lloyd A., Mouland J., Giles J., Pottinger G., Coles H., Joseph M., Lee M., Orr S., Chenoweth H., Browne D., Auckland C., Lear R., Mahungu T., Rodger A., Warren S., Brooking D., Pai S., Druyeh R., Smith E., Stone S., Meisner S., Delgado D., Underhill E., Keen L., Aga M., Domingos P., Gormley S., Kerrison C., Birch S., DeSilva T., Allsop L., Ambalkar S., Beekes M., Jose S., Tomlinson J., Painter S., Price C., Pepperell J., James K., Trinick T., Moore L., Day J., Boulos A., Knox I., Defever E., McCracken D., Brown K., Gray K., Houston A., Planche T., Pritchard Jones R., Wycherley D., Bennett S., Marrs J., Nimako K., Stewart B., Bain S.C., Kalakonda N., Khanduri S., Ashby A., Holden M., Mahabir N., Harwood J., Payne B., Court K., White N., Longfellow R., Hughes L.E., Green M.E., Halkes M., Mercer P., Roebuck A., Wilson-Davies E., Gallego L., Lazarus R., Aldridge N., Berry L., Game F., Reynolds T., Holmes C., Wiselka M., Higham A., Booth M., Duff C., Alderton J., Hilton D., Powell J., Jackson A., Plant A.J., Ahmed N., Chin T., Qazzafi M.Z., Moody A.M., Tilley R.E., Donaghy T., O’Kane M., Shipman K., Sierra R., Parmar C., Mills G., Harvey D., Huang Y.W.J., Birch J., Robinson L., Board S., Broadley A., Laven C., Todd N., Eyre D.W., Jeffery K., Dunachie S., Duncan C., Klenerman P., Turtle L., Baxendale H., Heeney J.L.. COVID-19 vaccine coverage in health-care workers in England and effectiveness of BNT162b2 mRNA vaccine against infection (SIREN): A prospective, multicentre, cohort study., Lancet. 2021; 397(10286): 1725-1735.

        [CrossRef] [PubMed]
      


      
        	[12]

        	Logunov D.Y., Dolzhikova I.V., Shcheblyakov D.V., Tukhvatulin A.I., Zubkova O.V., Dzharullaeva A.S., Kovyrshina A.V., Lubenets N.L., Grousova D.M., Erokhova A.S., Botikov A.G., Izhaeva F.M., Popova O., Ozharovskaya T.A., Esmagambetov I.B., Favorskaya I.A., Zrelkin D.I., Voronina D.V., Shcherbinin D.N., Semikhin A.S., Simakova Y.V., Tokarskaya E.A., Egorova D.A., Shmarov M.M., Nikitenko N.A., Gushchin V.A., Smolyarchuk E.A., Zyryanov S.K., Borisevich S.V., Naroditsky B.S., Gintsburg A.L.. Safety and efficacy of an rAd26 and rAd5 vector-based heterologous prime-boost COVID-19 vaccine: an interim analysis of a randomised controlled phase 3 trial in Russia., Lancet. 2021; 397(10275): 671-681.

        [CrossRef] [PubMed]
      


      
        	[13]

        	Madhi S.A., Baillie V., Cutland C.L., Voysey M., Koen A.L., Fairlie L., Padayachee S.D., Dheda K., Barnabas S.L., Bhorat Q.E., Briner C., Kwatra G., Ahmed K., Aley P., Bhikha S., Bhiman J.N., Bhorat A.E., du Plessis J., Esmail A., Groenewald M., Horne E., Hwa S.H., Jose A., Lambe T., Laubscher M., Malahleha M., Masenya M., Masilela M., McKenzie S., Molapo K., Moultrie A., Oelofse S., Patel F., Pillay S., Rhead S., Rodel H., Rossouw L., Taoushanis C., Tegally H., Thombrayil A., van Eck S., Wibmer C.K., Durham N.M., Kelly E.J., Villafana T.L., Gilbert S., Pollard A.J., de Oliveira T., Moore P.L., Sigal A., Izu A.. Efficacy of the ChAdOx1 nCoV-19 Covid-19 vaccine against the B. 1.351 variant., N. Engl. J. Med.. 2021; 384(20): 1885-1898.

        [CrossRef] [PubMed]
      


      
        	[14]

        	Voysey M., Clemens S.A.C., Madhi S.A., Weckx L.Y., Folegatti P.M., Aley P.K., Angus B., Baillie V.L., Barnabas S.L., Bhorat Q.E., Bibi S., Briner C., Cicconi P., Collins A.M., Colin-Jones R., Cutland C.L., Darton T.C., Dheda K., Duncan C.J.A., Emary K.R.W., Ewer K.J., Fairlie L., Faust S.N., Feng S., Ferreira D.M., Finn A., Goodman A.L., Green C.M., Green C.A., Heath P.T., Hill C., Hill H., Hirsch I., Hodgson S.H.C., Izu A., Jackson S., Jenkin D., Joe C.C.D., Kerridge S., Koen A., Kwatra G., Lazarus R., Lawrie A.M., Lelliott A., Libri V., Lillie P.J., Mallory R., Mendes A.V.A., Milan E.P., Minassian A.M., McGregor A., Morrison H., Mujadidi Y.F., Nana A., O’Reilly P.J., Padayachee S.D., Pittella A., Plested E., Pollock K.M., Ramasamy M.N., Rhead S., Schwarzbold A.V., Singh N., Smith A., Song R., Snape M.D., Sprinz E., Sutherland R.K., Tarrant R., Thomson E.C., Török M.E., Toshner M., Turner D.P.J., Vekemans J., Villafana T.L., Watson M.E.E., Williams C.J., Douglas A.D., Hill A.V.S., Lambe T., Gilbert S.C., Pollard A.J., Aban M., Abayomi F., Abeyskera K., Aboagye J., Adam M., Adams K., Adamson J., Adelaja Y.A., Adewetan G., Adlou S., Ahmed K., Akhalwaya Y., Akhalwaya S., Alcock A., Ali A., Allen E.R., Allen L., Almeida T.C.D.S.C., Alves M.P.S., Amorim F., Andritsou F., Anslow R., Appleby M., Arbe-Barnes E.H., Ariaans M.P., Arns B., Arruda L., Azi P., Azi L., Babbage G., Bailey C., Baker K.F., Baker M., Baker N., Baker P., Baldwin L., Baleanu I., Bandeira D., Bara A., Barbosa M.A.S., Barker D., Barlow G.D., Barnes E., Barr A.S., Barrett J.R., Barrett J., Bates L., Batten A., Beadon K., Beales E., Beckley R., Belij-Rammerstorfer S., Bell J., Bellamy D., Bellei N., Belton S., Berg A., Bermejo L., Berrie E., Berry L., Berzenyi D., Beveridge A., Bewley K.R., Bexhell H., Bhikha S., Bhorat A.E., Bhorat Z.E., Bijker E., Birch G., Birch S., Bird A., Bird O., Bisnauthsing K., Bittaye M., Blackstone K., Blackwell L., Bletchly H., Blundell C.L., Blundell S.R., Bodalia P., Boettger B.C., Bolam E., Boland E., Bormans D., Borthwick N., Bowring F., Boyd A., Bradley P., Brenner T., Brown P., Brown C., Brown-O’Sullivan C., Bruce S., Brunt E., Buchan R., Budd W., Bulbulia Y.A., Bull M., Burbage J., Burhan H., Burn A., Buttigieg K.R., Byard N., Cabera Puig I., Calderon G., Calvert A., Camara S., Cao M., Cappuccini F., Cardoso J.R., Carr M., Carroll M.W., Carson-Stevens A., Carvalho Y.M., Carvalho J.A.M., Casey H.R., Cashen P., Castro T., Castro L.C., Cathie K., Cavey A., Cerbino-Neto J., Chadwick J., Chapman D., Charlton S., Chelysheva I., Chester O., Chita S., Cho J-S., Cifuentes L., Clark E., Clark M., Clarke A., Clutterbuck E.A., Collins S.L.K., Conlon C.P., Connarty S., Coombes N., Cooper C., Cooper R., Cornelissen L., Corrah T., Cosgrove C., Cox T., Crocker W.E.M., Crosbie S., Cullen L., Cullen D., Cunha D.R.M.F., Cunningham C., Cuthbertson F.C., Da Guarda S.N.F., da Silva L.P., Damratoski B.E., Danos Z., Dantas M.T.D.C., Darroch P., Datoo M.S., Datta C., Davids M., Davies S.L., Davies H., Davis E., Davis J., Davis J., De Nobrega M.M.D., De Oliveira Kalid L.M., Dearlove D., Demissie T., Desai A., Di Marco S., Di Maso C., Dinelli M.I.S., Dinesh T., Docksey C., Dold C., Dong T., Donnellan F.R., Dos Santos T., dos Santos T.G., Dos Santos E.P., Douglas N., Downing C., Drake J., Drake-Brockman R., Driver K., Drury R., Dunachie S.J., Durham B.S., Dutra L., Easom N.J.W., van Eck S., Edwards M., Edwards N.J., El Muhanna O.M., Elias S.C., Elmore M., English M., Esmail A., Essack Y.M., Farmer E., Farooq M., Farrar M., Farrugia L., Faulkner B., Fedosyuk S., Felle S., Feng S., Ferreira Da Silva C., Field S., Fisher R., Flaxman A., Fletcher J., Fofie H., Fok H., Ford K.J., Fowler J., Fraiman P.H.A., Francis E., Franco M.M., Frater J., Freire M.S.M., Fry S.H., Fudge S., Furze J., Fuskova M., Galian-Rubio P., Galiza E., Garlant H., Gavrila M., Geddes A., Gibbons K.A., Gilbride C., Gill H., Glynn S., Godwin K., Gokani K., Goldoni U.C., Goncalves M., Gonzalez I.G.S., Goodwin J., Goondiwala A., Gordon-Quayle K., Gorini G., Grab J., Gracie L., Greenland M., Greenwood N., Greffrath J., Groenewald M.M., Grossi L., Gupta G., Hackett M., Hallis B., Hamaluba M., Hamilton E., Hamlyn J., Hammersley D., Hanrath A.T., Hanumunthadu B., Harris S.A., Harris C., Harris T., Harrison T.D., Harrison D., Hart T.C., Hartnell B., Hassan S., Haughney J., Hawkins S., Hay J., Head I., Henry J., Hermosin Herrera M., Hettle D.B., Hill J., Hodges G., Horne E., Hou M.M., Houlihan C., Howe E., Howell N., Humphreys J., Humphries H.E., Hurley K., Huson C., Hyder-Wright A., Hyams C., Ikram S., Ishwarbhai A., Ivan M., Iveson P., Iyer V., Jackson F., De Jager J., Jaumdally S., Jeffers H., Jesudason N., Jones B., Jones K., Jones E., Jones C., Jorge M.R., Jose A., Joshi A., Júnior E.A.M.S., Kadziola J., Kailath R., Kana F., Karampatsas K., Kasanyinga M., Keen J., Kelly E.J., Kelly D.M., Kelly D., Kelly S., Kerr D., Kfouri R.Á., Khan L., Khozoee B., Kidd S., Killen A., Kinch J., Kinch P., King L.D.W., King T.B., Kingham L., Klenerman P., Knapper F., Knight J.C., Knott D., Koleva S., Lang M., Lang G., Larkworthy C.W., Larwood J.P.J., Law R., Lazarus E.M., Leach A., Lees E.A., Lemm N-M., Lessa A., Leung S., Li Y., Lias A.M., Liatsikos K., Linder A., Lipworth S., Liu S., Liu X., Lloyd A., Lloyd S., Loew L., Lopez Ramon R., Lora L., Lowthorpe V., Luz K., MacDonald J.C., MacGregor G., Madhavan M., Mainwaring D.O., Makambwa E., Makinson R., Malahleha M., Malamatsho R., Mallett G., Mansatta K., Maoko T., Mapetla K., Marchevsky N.G., Marinou S., Marlow E., Marques G.N., Marriott P., Marshall R.P., Marshall J.L., Martins F.J., Masenya M., Masilela M., Masters S.K., Mathew M., Matlebjane H., Matshidiso K., Mazur O., Mazzella A., McCaughan H., McEwan J., McGlashan J., McInroy L., McIntyre Z., McLenaghan D., McRobert N., McSwiggan S., Megson C., Mehdipour S., Meijs W., Mendonça R.N.Á., Mentzer A.J., Mirtorabi N., Mitton C., Mnyakeni S., Moghaddas F., Molapo K., Moloi M., Moore M., Moraes-Pinto M.I., Moran M., Morey E., Morgans R., Morris S., Morris S., Morris H.C., Morselli F., Morshead G., Morter R., Mottal L., Moultrie A., Moya N., Mpelembue M., Msomi S., Mugodi Y., Mukhopadhyay E., Muller J., Munro A., Munro C., Murphy S., Mweu P., Myasaki C.H., Naik G., Naker K., Nastouli E., Nazir A., Ndlovu B., Neffa F., Njenga C., Noal H., Noé A., Novaes G., Nugent F.L., Nunes G., O’Brien K., O’Connor D., Odam M., Oelofse S., Oguti B., Olchawski V., Oldfield N.J., Oliveira M.G., Oliveira C., Oosthuizen A., O’Reilly P., Osborne P., Owen D.R.J., Owen L., Owens D., Owino N., Pacurar M., Paiva B.V.B., Palhares E.M.F., Palmer S., Parkinson S., Parracho H.M.R.T., Parsons K., Patel D., Patel B., Patel F., Patel K., Patrick-Smith M., Payne R.O., Peng Y., Penn E.J., Pennington A., Peralta Alvarez M.P., Perring J., Perry N., Perumal R., Petkar S., Philip T., Phillips D.J., Phillips J., Phohu M.K., Pickup L., Pieterse S., Piper J., Pipini D., Plank M., Du Plessis J., Pollard S., Pooley J., Pooran A., Poulton I., Powers C., Presa F.B., Price D.A., Price V., Primeira M., Proud P.C., Provstgaard-Morys S., Pueschel S., Pulido D., Quaid S., Rabara R., Radford A., Radia K., Rajapaska D., Rajeswaran T., Ramos A.S.F., Ramos Lopez F., Rampling T., Rand J., Ratcliffe H., Rawlinson T., Rea D., Rees B., Reiné J., Resuello-Dauti M., Reyes Pabon E., Ribiero C.M., Ricamara M., Richter A., Ritchie N., Ritchie A.J., Robbins A.J., Roberts H., Robinson R.E., Robinson H., Rocchetti T.T., Rocha B.P., Roche S., Rollier C., Rose L., Ross Russell A.L., Rossouw L., Royal S., Rudiansyah I., Ruiz S., Saich S., Sala C., Sale J., Salman A.M., Salvador N., Salvador S., Sampaio M., Samson A.D., Sanchez-Gonzalez A., Sanders H., Sanders K., Santos E., Santos Guerra M.F.S., Satti I., Saunders J.E., Saunders C., Sayed A., Schim van der Loeff I., Schmid A.B., Schofield E., Screaton G., Seddiqi S., Segireddy R.R., Senger R., Serrano S., Shah R., Shaik I., Sharpe H.E., Sharrocks K., Shaw R., Shea A., Shepherd A., Shepherd J.G., Shiham F., Sidhom E., Silk S.E., da Silva Moraes A.C., Silva-Junior G., Silva-Reyes L., Silveira A.D., Silveira M.B.V., Sinha J., Skelly D.T., Smith D.C., Smith N., Smith H.E., Smith D.J., Smith C.C., Soares A., Soares T., Solórzano C., Sorio G.L., Sorley K., Sosa-Rodriguez T., Souza C.M.C.D.L., Souza B.S.D.F., Souza A.R., Spencer A.J., Spina F., Spoors L., Stafford L., Stamford I., Starinskij I., Stein R., Steven J., Stockdale L., Stockwell L.V., Strickland L.H., Stuart A.C., Sturdy A., Sutton N., Szigeti A., Tahiri-Alaoui A., Tanner R., Taoushanis C., Tarr A.W., Taylor K., Taylor U., Taylor I.J., Taylor J., te Water Naude R., Themistocleous Y., Themistocleous A., Thomas M., Thomas K., Thomas T.M., Thombrayil A., Thompson F., Thompson A., Thompson K., Thompson A., Thomson J., Thornton-Jones V., Tighe P.J., Tinoco L.A., Tiongson G., Tladinyane B., Tomasicchio M., Tomic A., Tonks S., Towner J., Tran N., Tree J., Trillana G., Trinham C., Trivett R., Truby A., Tsheko B.L., Turabi A., Turner R., Turner C., Ulaszewska M., Underwood B.R., Varughese R., Verbart D., Verheul M., Vichos I., Vieira T., Waddington C.S., Walker L., Wallis E., Wand M., Warbick D., Wardell T., Warimwe G., Warren S.C., Watkins B., Watson E., Webb S., Webb-Bridges A., Webster A., Welch J., Wells J., West A., White C., White R., Williams P., Williams R.L., Winslow R., Woodyer M., Worth A.T., Wright D., Wroblewska M., Yao A., Zimmer R., Zizi D., Zuidewind P.. Safety and efficacy of the ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-CoV-2: an interim analysis of four randomised controlled trials in Brazil, South Africa, and the UK., Lancet. 2021; 397(10269): 99-111.

        [CrossRef] [PubMed]
      


      
        	[15]

        	Sanche S., Lin Y.T., Xu C., Romero-Severson E., Hengartner N., Ke R.. High contagiousness and rapid spread of severe acute respiratory syndrome coronavirus 2., Emerg. Infect. Dis.. 2020; 26(7): 1470-1477.

        [CrossRef] [PubMed]
      


      
        	[16]

        	Kabamba Nzaji M., Kabamba Ngombe L., Ngoie Mwamba G., Banza Ndala D.B., Mbidi Miema J., Luhata Lungoyo C., Lora Mwimba B., Cikomola Mwana Bene A., Mukamba Musenga E.. research, o., Acceptability of vaccination against COVID-19 among healthcare workers in the Democratic Republic of the Congo., Pragmat. Obs. Res.. 2020; 11: 103-109.

        [CrossRef] [PubMed]
      


      
        	[17]

        	Al-Qerem W.A., Jarab A.S.. COVID-19 vaccination acceptance and its associated factors among a Middle Eastern population., Front. Public Health. 2021; 9: 632914.

        [CrossRef] [PubMed]
      


      
        	[18]

        	Guidry J.P.D., Laestadius L.I., Vraga E.K., Miller C.A., Perrin P.B., Burton C.W., Ryan M., Fuemmeler B.F., Carlyle K.E.. Willingness to get the COVID-19 vaccine with and without emergency use authorization., Am. J. Infect. Control. 2021; 49(2): 137-142.

        [CrossRef] [PubMed]
      


      
        	[19]

        	Kanyike A.M., Olum R., Kajjimu J., Ojilong D., Akech G.M., Nassozi D.R., Agira D., Wamala N.K., Asiimwe A., Matovu D., Nakimuli A.B., Lyavala M., Kulwenza P., Kiwumulo J., Bongomin F.. Acceptance of the coronavirus disease-2019 vaccine among medical students in Uganda., Trop. Med. Health. 2021; 49(1): 37.

        [CrossRef] [PubMed]
      


      
        	[20]

        	Lin Y., Hu Z., Zhao Q., Alias H., Danaee M., Wong L.P.. Understanding COVID-19 vaccine demand and hesitancy: A nationwide online survey in China., PLoS Negl. Trop. Dis.. 2020; 14(12): e0008961.

        [CrossRef] [PubMed]
      


      
        	[21]

        	Shekhar R., Sheikh A.B., Upadhyay S., Singh M., Kottewar S., Mir H., Barrett E., Pal S.. COVID-19 vaccine acceptance among health care workers in the United States., Vaccines. 2021; 9(2): 119.

        [CrossRef] [PubMed]
      


      
        	[22]

        	Wong M.C.S., Wong E.L.Y., Huang J., Cheung A.W.L., Law K., Chong M.K.C., Ng R.W.Y., Lai C.K.C., Boon S.S., Lau J.T.F., Chen Z., Chan P.K.S.. Acceptance of the COVID-19 vaccine based on the health belief model: A population-based survey in Hong Kong., Vaccine. 2021; 39(7): 1148-1156.

        [CrossRef] [PubMed]
      


      
        	[23]

        	Allen J.D., Abuelezam N.N., Rose R., Fontenot H.B.. Factors associated with the intention to obtain a COVID-19 vaccine among a racially/ethnically diverse sample of women in the USA., Transl. Behav. Med.. 2021; 11(3): 785-792.

        [CrossRef] [PubMed]
      


      
        	[24]

        	Al-Mohaithef M., Padhi B.K.. Determinants of COVID-19 vaccine acceptance in Saudi Arabia: A web-based national survey., J. Multidiscip. Healthc.. 2020; 13: 1657-1663.

        [CrossRef] [PubMed]
      


      
        	[25]

        	Alqudeimat Y., Alenezi D., AlHajri B., Alfouzan H., Almokhaizeem Z., Altamimi S., Almansouri W., Alzalzalah S., Ziyab A.H.. Practice, Acceptance of a COVID-19 vaccine and its related determinants among the general adult population in Kuwait., Med. Princ. Pract.. 2021; 30(3): 262-271.

        [CrossRef] [PubMed]
      


      
        	[26]

        	Askarian M., Fu L., Taghrir M.H., Borazjani R., Shayan Z., Taherifard E., Taherifard E., Akbarialiabad H., Longtin Y., Askarian A.. Factors affecting COVID-19 vaccination intent among Iranians: COVID-19 vaccination acceptance., 2020Available from: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3741968
      


      
        	[27]

        	Barry M., Temsah M.H., Alhuzaimi A., Alamro N., Al-Eyadhy A., Aljamaan F., Saddik B., Alhaboob A., Alsohime F., Alhasan K., Alrabiaah A., Alaraj A., Halwani R., Jamal A., Alsubaie S., Al-Shahrani F.S., Memish Z.A., Al-Tawfiq J.A.. COVID-19 vaccine confidence and hesitancy among health care workers: A cross-sectional survey from a MERS-CoV experienced nation., PLoS One. 2021; 16(11): e0244415.

        [CrossRef]
      


      
        	[28]

        	Bell S., Clarke R., Mounier-Jack S., Walker J.L., Paterson P.. Parents’ and guardians’ views on the acceptability of a future COVID-19 vaccine: A multi-methods study in England., Vaccine. 2020; 38(49): 7789-7798.

        [CrossRef] [PubMed]
      


      
        	[29]

        	Ehde D.M., Roberts M.K., Herring T.E., Alschuler K.N., Disorders R.. Willingness to obtain COVID-19 vaccination in adults with multiple sclerosis in the United States., Mult. Scler. Relat. Disord.. 2021; 49: 102788.

        [CrossRef] [PubMed]
      


      
        	[30]

        	Gan L., Chen Y., Hu P., Wu D., Zhu Y., Tan J., Li Y., Zhang D., Health P.. Willingness to receive SARS-CoV-2 vaccination and associated factors among Chinese adults: a cross sectional survey., Int. J. Environ. Res. Public Health. 2021; 18(4): 1993.

        [CrossRef] [PubMed]
      


      
        	[31]

        	Kuter B.J., Browne S., Momplaisir F.M., Feemster K.A., Shen A.K., Green-McKenzie J., Faig W., Offit P.A.. Perspectives on the receipt of a COVID-19 vaccine: A survey of employees in two large hospitals in Philadelphia., Vaccine. 2021; 39(12): 1693-1700.

        [CrossRef] [PubMed]
      


      
        	[32]

        	Kwok K.O., Li K.K., Wei W.I., Tang A., Wong S.Y.S., Lee S.S.. Influenza vaccine uptake, COVID-19 vaccination intention and vaccine hesitancy among nurses: A survey., Int. J. Nurs. Stud.. 2021; 114: 103854.

        [CrossRef] [PubMed]
      


      
        	[33]

        	Machida M., Nakamura I., Kojima T., Saito R., Nakaya T., Hanibuchi T., Takamiya T., Odagiri Y., Fukushima N., Kikuchi H., Amagasa S., Watanabe H., Inoue S.. Acceptance of a COVID-19 Vaccine in Japan during the COVID-19 Pandemic., Vaccines. 2021; 9(3): 210.

        [CrossRef] [PubMed]
      


      
        	[34]

        	Reiter P.L., Pennell M.L., Katz M.L.. Acceptability of a COVID-19 vaccine among adults in the United States: How many people would get vaccinated?, Vaccine. 2020; 38(42): 6500-6507.

        [CrossRef] [PubMed]
      


      
        	[35]

        	Sherman S.M., Smith L.E., Sim J., Amlôt R., Cutts M., Dasch H., Rubin G.J., Sevdalis N.. COVID-19 vaccination intention in the UK: results from the COVID-19 vaccination acceptability study (CoVAccS), a nationally representative cross-sectional survey., Hum. Vaccin. Immunother.. 2021; 17(6): 1612-1621.

        [CrossRef] [PubMed]
      


      
        	[36]

        	Alice Tobin E., Okonofua M., Adeke A., Obi A.. Willingness to accept a COVID-19 vaccine in nigeria: A population-based cross-sectional study., Central African J Public Health. 2021; 7(2): 53.

        [CrossRef]
      


      
        	[37]

        	Wang J., Jing R., Lai X., Zhang H., Lyu Y., Knoll M.D., Fang H.. Acceptance of COVID-19 Vaccination during the COVID-19 Pandemic in China., Vaccines. 2020; 8(3): 482.

        [CrossRef] [PubMed]
      


      
        	[38]

        	Barello S., Nania T., Dellafiore F., Graffigna G., Caruso R.. ‘Vaccine hesitancy’ among university students in Italy during the COVID-19 pandemic., Eur. J. Epidemiol.. 2020; 35(8): 781-783.

        [CrossRef] [PubMed]
      


      
        	[39]

        	Chen M., Li Y., Chen J., Wen Z., Feng F., Zou H., Fu C., Chen L., Shu Y., Sun C.. An online survey of the attitude and willingness of Chinese adults to receive COVID-19 vaccination., Hum. Vaccin. Immunother.. 2021; 17(7): 2279-2288.

        [CrossRef] [PubMed]
      


      
        	[40]

        	Detoc M., Bruel S., Frappe P., Tardy B., Botelho-Nevers E., Gagneux-Brunon A.. Intention to participate in a COVID-19 vaccine clinical trial and to get vaccinated against COVID-19 in France during the pandemic., Vaccine. 2020; 38(45): 7002-7006.

        [CrossRef] [PubMed]
      


      
        	[41]

        	Malik A., Malik J., Ishaq U.. Acceptance of COVID-19 vaccine in Pakistan among health care workers., PLoS One. 2021; 16(9): e0257237.

        [CrossRef] [PubMed]
      


      
        	[42]

        	Mo P.K., Luo S., Wang S., Zhao J., Zhang G., Li L., Li L., Xie L., Lau J.T.F.. Intention to receive the COVID-19 vaccination in China: Application of the diffusion of innovations theory and the moderating role of openness to experience., Vaccines. 2021; 9(2): 129.

        [CrossRef] [PubMed]
      


      
        	[43]

        	Ogilvie G.S., Gordon S., Smith L.W., Albert A., Racey C.S., Booth A., Gottschlich A., Goldfarb D., Murray M.C.M., Galea L.A.M., Kaida A., Brotto L.A., Sadarangani M.. Intention to receive a COVID-19 vaccine: results from a population-based survey in Canada., BMC Public Health. 2021; 21(1): 1017.

        [CrossRef] [PubMed]
      


      
        	[44]

        	Seale H., Heywood A.E., Leask J., Sheel M., Durrheim D.N., Bolsewicz K., Kaur R.. Examining Australian public perceptions and behaviors towards a future COVID-19 vaccine., BMC Infect. Dis.. 2021; 21(1): 120.

        [CrossRef] [PubMed]
      


      
        	[45]

        	Williams L., Gallant A.J., Rasmussen S., Brown Nicholls L.A., Cogan N., Deakin K., Young D., Flowers P.. Towards intervention development to increase the uptake of COVID-19 vaccination among those at high risk: Outlining evidence-based and theoretically informed future intervention content., Br. J. Health Psychol.. 2020; 25(4): 1039-1054.

        [CrossRef] [PubMed]
      


      
        	[46]

        	Huynh G., Tran T., Nguyen H.N., Pham L.. COVID-19 vaccination intention among healthcare workers in Vietnam., Asian Pac. J. Trop. Med.. 2021; 14(4): 159.

        [CrossRef]
      


      
        	[47]

        	Shmueli L.. Predicting intention to receive COVID-19 vaccine among the general population using the health belief model and the theory of planned behavior model., BMC Public Health. 2021; 21(1): 804.

        [CrossRef] [PubMed]
      


      
        	[48]

        	Nikolovski J., Koldijk M., Weverling G.J., Spertus J., Turakhia M., Saxon L., Gibson M., Whang J., Sarich T., Zambon R., Ezeanochie N., Turgiss J., Jones R., Stoddard J., Burton P., Navar A.M.. Factors indicating intention to vaccinate with a COVID-19 vaccine among older U.S. adults., PLoS One. 2021; 16(5): e0251963.

        [CrossRef] [PubMed]
      


      
        	[49]

        	Wang K., Wong E.L.Y., Ho K.F., Cheung A.W.L., Chan E.Y.Y., Yeoh E.K., Wong S.Y.S.. Intention of nurses to accept coronavirus disease 2019 vaccination and change of intention to accept seasonal influenza vaccination during the coronavirus disease 2019 pandemic: A cross-sectional survey., Vaccine. 2020; 38(45): 7049-7056.

        [CrossRef] [PubMed]
      


      
        	[50]

        	Huynh G., Nguyen T.V., Nguyen D.D., Lam Q.M., Pham T.N., Nguyen H.T.N., Resistance D.. Knowledge about COVID-19, beliefs and vaccination acceptance against COVID-19 among high-risk people in Ho Chi Minh City, Vietnam., Infect. Drug Resist.. 2021; 14: 1773-1780.

        [CrossRef] [PubMed]
      


      
        	[51]

        	Nguyen V.T., Nguyen M.Q., Le N.T., Nguyen T.N.H., Huynh G.. Predictors of intention to get a COVID-19 vaccine of health science students: a cross-sectional study., Risk Manag. Healthc. Policy. 2021; 14: 4023-4030.

        [CrossRef] [PubMed]
      


      
        	[52]

        	Portal of The Ministry Of Health About Covid-19 Passion. 20212021Available from: https://ncov.moh.gov.vn/
      


      
        	[53]

        	Wong L.P., Alias H., Wong P.F., Lee H.Y., AbuBakar S.. The use of the health belief model to assess predictors of intent to receive the COVID-19 vaccine and willingness to pay., Hum. Vaccin. Immunother.. 2020; 16(9): 2204-2214.

        [CrossRef] [PubMed]
      


      
        	[54]

        	Rosenstock I.M.. The health belief model and preventive health behavior 1974., Health Educ Monog. 1974; 2(4): 354-386.

        [CrossRef]
      


      
        	[55]

        	Rosenstock I.. Jossey-Bass Publishers; San Francisco. CA : 1990
      


      
        	[56]

        	Yimer M., Abera B., Mulu W., Bezabih B.J.S.J.P.H.. Knowledge, attitude and practices of high risk populations on louse-borne relapsing fever in Bahir Dar city, north-west Ethiopia., Sci J Public Health. 2014; 2(1): 15-22.

        [CrossRef]
      


      
        	[57]

        	Koo H-C., Poh B., Ruzita A.J.I.J.F.S.N.D.. Assessment of knowledge, attitude and practice towards whole grains among children aged 10 and 11 years in Kuala Lumpur., Int. J. Food Sci. Nutr. Diet.. 2015; 4(1): 171-177.

        [CrossRef]
      


      
        	[58]

        	Seid M.A., Hussen M.S.. Knowledge and attitude towards antimicrobial resistance among final year undergraduate paramedical students at University of Gondar, Ethiopia., BMC Infect. Dis.. 2018; 18(1): 312.

        [CrossRef] [PubMed]
      


      
        	[59]

        	Jenn N.C.. Designing a questionnaire., Malays. Fam. Physician. 2006; 1(1): 32-35.

        [PubMed]
      


      
        	[60]

        	Worldometer Vietnam Popultion. 2021Available from: https:// www.worldometers.info/world-population/vietnam-population/ (September 20th 2021)
      


      
        	[61]

        	Huu Cong L.C.. Le Phuong HCMC community transmission surge explained., Available from: https://e.vnexpress.net/news/news/ hcmc-community-transmission-surge-explained-4343062.html (October 12)
      


      
        	[62]

        	Tomoya Onishi G.L.. Vietnam’s Ho Chi Minh City has highest COVID death rate in region., Available from: https://asia.nikkei.com/ Spotlight/Coronavirus/Vietnam-s-Ho-Chi-Minh-City-has-highest-COVID-death-rate-in-region (October 12)
      


      
        	[63]

        	Urrunaga-Pastor D., Bendezu-Quispe G., Herrera-Añazco P., Uyen-Cateriano A., Toro-Huamanchumo C.J., Rodriguez-Morales A.J., Hernandez A.V., Benites-Zapata V.A.. Cross-sectional analysis of COVID-19 vaccine intention, perceptions and hesitancy across Latin America and the Caribbean., Travel Med. Infect. Dis.. 2021; 41: 102059.

        [CrossRef] [PubMed]
      


      
        	[64]

        	Mellet J., Pepper M.S.. A COVID-19 vaccine: big strides come with big challenges., Vaccines. 2021; 9(1): 39.

        [CrossRef] [PubMed]
      


      
        	[65]

        	Calina D., Sarkar C., Arsene A.L., Salehi B., Docea A.O., Mondal M., Islam M.T., Zali A., Sharifi-Rad J.. Recent advances, approaches and challenges in targeting pathways for potential COVID-19 vaccines development., Immunol. Res.. 2020; 68(6): 315-324.

        [CrossRef] [PubMed]
      


      
        	[66]

        	Cerda A.A., García L.Y.J.F.P.H., Hesitation and Refusal Factors in Individuals’ Decision-Making Processes Regarding a Coronavirus DiseaseVaccination., Front. Public Health. 2019; 2021: 9.

        [PubMed]
      


      
        	[67]

        	Times V.. Vietnam launches biggest vaccination campaign against COVID-19, in photos., Available from: https://vietnamtimes.org.vn/ vietnam-launches-biggest-vaccination-campaign-against-covid-19-in-photos-28957.html
      


      
        	[68]

        	VOV COVID-19 vaccination campaign starts in Vietnam., 2021Available from: https://english.vov.vn/en/society/covid-19-vaccination -campaign-starts-in-vietnam-on-mar-8-841630.vov (20/9/2021).
      


      
        	[69]

        	TuoitreNews Vietnam records side effects after COVID-19 vaccination., Available from: https://tuoitrenews.vn/news/society/ 20210310/vietnam-records-side-effects-after-covid19-vaccination/59708.html
      


      
        	[70]

        	VietnamNews Vietnam records first death from adverse reaction to AstraZeneca COVID-19 vaccine., Available from: https://vietnam news.vn/society/943067/viet-nam-records-first-death-from-adverse-reaction-to-astrazeneca-covid-19-vaccine.html
      


      
        	[71]

        	Asia N.. Vietnam’s Ho Chi Minh City has highest COVID-19 death rate in region... Available from: https://asia.nikkei.com/Spotlight/ Coronavirus/Vietnam-s-Ho-Chi-Minh-City-has-highest-COVID-death-rate-in-region
      


      
        	[72]

        	Gagneux-Brunon A., Detoc M., Bruel S., Tardy B., Rozaire O., Frappe P., Botelho-Nevers E.. Intention to get vaccinations against COVID-19 in French healthcare workers during the first pandemic wave: a cross-sectional survey., J. Hosp. Infect.. 2021; 108: 168-173.

        [CrossRef] [PubMed]
      


      
        	[73]

        	Porcheddu R., Serra C., Kelvin D., Kelvin N., Rubino S.. Similarity in case fatality rates (CFR) of COVID-19/SARS-COV-2 in Italy and China., J. Infect. Dev. Ctries.. 2020; 14(2): 125-128.

        [CrossRef] [PubMed]
      


      
        	[74]

        	Tracker C.V.. Vaccines Approved for Use in VietNam., Available from: https://covid19.trackvaccines.org/country/viet-nam/
      


      
        	[75]

        	Biasio L.R., Bonaccorsi G., Lorini C., Mazzini D., Pecorelli S.. Italian Adults’ Likelihood of Getting COVID-19 Vaccine: A Second Online Survey., Vaccines. 2021; 9(3): 268.

        [CrossRef] [PubMed]
      


      
        	[76]

        	McKellar K., Sillence E.. Teenagers, sexual health information and the digital age.. McKellar K., Sillence E.Academic Press; 2020: 5-23.

        [CrossRef]
      

    

  


  

OEBPS/Images/tocovidj.jpg
ISSN: 2666-9587

The Open
COVID Journal

COVID-19 Vaccination Acceptance and its Predicting Factors among Internet
Users in Ho Chi Minh City and Other Regions in Vietnam

V
BENTHAM OPEN





OEBPS/Images/e266695872211150_F1.jpg
(A)

16735 3%)

104 6.1%) g gy

1739 52.5%)

mOetnely sagree
isagree
aUncerain
aagee
etrtely agree

(B)

2%

CIeED)
2 7%)

mDentelynot
‘mProbably not
@Uncertainundecide
‘aProbably yes

wDetnielyyes





