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Abstract
Background: COVID-19 caused a pandemic that drastically affected health systems, the economy, and
social life globally. Vaccination is likely the solution for helping bring the pandemic under control when
combine with other prevention measures. Understanding and measuring the general population's
readiness to take COVID-19 vaccines is needed to facilitate an effective vaccination program.

Objectives: This study was conducted to assess the readiness of the public toward COVID-19 vaccination
in Vietnam based on seven components of vaccination readiness (7Cs) and investigate the factors
affecting the readiness to receive these vaccines.

Methods: The 7Cs of vaccination readiness scale (7Cs) was used in the study. The questionnaire was
distributed via social media platforms to collect the data.

Results: A total of 1026 participants were included. The presented study re�ected a medium score of
readiness toward COVID-19 vaccination among Vietnamese (average score of 7Cs was 103.25 ± 15.13)
although 71.9% of the participants have already received at least one dose or booked to receive the �rst
dose. Several predictors were found to hinder their readiness of COVID-19 taking vaccines including the
level of agreement level with some common reasons for not taking COVID-19 vaccines (including
awareness of the instances of death or serious adverse effects, the concern of the manufacturer or place
of origin, waiting for a better vaccine, confused by different information of the vaccines, don't believe in
the advice of the government regarding the safety and effectiveness of COVID-19-vaccines), how COVID-
19 affects one’s health, and the effectiveness of vaccines in reducing the severity and complications of
COVID-19.

Conclusion: Findings reported a medium score of readiness toward COVID-19 vaccinations. Based on the
based on seven components of vaccination readiness,  it is suggested that the effectiveness of COVID-19
vaccination programs can be improved by focusing on correcting the misinformation and promoting the
e�cacy of COVID-19. 

Background
COVID-19 was declared as a pandemic in March 2020 by the World Health Organization (WHO). The WHO
has con�rmed COVID-19 vaccination is likely the solution for helping bring the pandemic under control
when combine with other prevention measures. COVID-19 vaccination assesses (including the availability
of vaccination) and hesitance remain barriers to taking COVID-19 vaccines (1). Nevertheless, insu�cient
data regarding the effectiveness and long-term side effect of new vaccines causes reluctantness among
the population in deciding to get COVID-19 vaccine (2). As of January 2022, only 61% of the world
population has received at least one dose of a COVID-19. Therefore, research on public readiness to take
COVID-19 vaccines is needed to provide insight that helps policymakers to develop a campaign to boost
the percentage of vaccinated people.
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However, results from a systematic review of 45 studies in 23 countries indicated that study to assess the
willingness to take COVID-19 was mostly limited to a speci�c population (3) such as medical health
workers, medical/nursing students, and people with comorbidities (4–12). Recently, more studies were
conducted on the general population. Results from these studies indicated 63–92.33% of participants
willing to have the COVID-19 vaccine (13–15). An international research assessed the potential
acceptance of COVID-19 vaccine conducted in 19 countries with 13,426 participants found that 71.5% of
participants reported that they would be very or somewhat likely to take a COVID-19 vaccine (16). In
Vietnam, result from an online survey showed that 71.7% of participants were willing to take COVID-19
vaccine (17). In addtion, Burke, Masters (18) reported that COVID-19 vaccination willingness is associated
with participants’ trust in its effectiveness, age, and employment. However, mixed results were found
across studies regarding factors associated with intentions to take COVID-19 vaccines (3).

The rate of readiness for COVID-19 vaccination uptakes signi�cantly differ across countries (18). Lacking
of using standardized questionnaires to assess the readiness for COVID-19 vaccination uptakes has
partly caused this issue. Most these studies collected data via online questionnaires. As such, to improve
the response rate, self-developed questionnaires with one or two items were used to measure the
willingness/acceptance of subjects toward COVID-19 vaccination. For instance, the study conducted in
19 countries used only 2 questions to assess the willingness to get COVID-19 vaccines which may not be
validated as vaccine decisions are multifactorial (16, 19). Betsch, Böhm (20) has developed the 5C (�ve
components) scale to measure the �ve components of vaccination readiness: Con�dence (trust in the
safety and effectiveness of the vaccines and health authorities) Complacency (seeing a high need for
vaccination due to a high perceived risk of the disease), Constraints (not seeing any hurdles in everyday
life that hamstring vaccination), Calculation (comparing personal costs against the bene�ts of receiving
a vaccination versus a non-vaccination), Collective responsibility (willingness to protect others by getting
vaccinated). Measuring these components would inform policymakers to tailor interventions aimed at
increasing vaccine uptake. Recently, Geiger, Rees (19) has added two more components: Compliance
(support for social monitoring and sanctioning of people who refuse vaccination), and Conspiracy (a low
belief in vaccination-related conspiracy theories and fake news), and developed the 7C (seven
components) scale of vaccination readiness. However, we found a limited number of study measure the
COVID-19 vaccination readiness using a validated tool. As such, more studies on this topic should be
conducted to �ll the gap in the literature. This study is aimed to measure general vaccination readiness
using the 7C scale and investigate the factors affecting the level of readiness to receive these vaccines in
terms of participant’s characteristics, attitude toward having COVID-19, and agreement level with some
common reasons for not taking COVID-19 vaccines.

Methods

Study design, subjects, data collection, and sample size
A cross-sectional survey was conducted from September to December 2021 using a self-administered
validated online questionnaire. Eligible participants were Vietnamese citizens aged above 18, have not
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�nished two doses of COVID-19 vaccines, and agreed to participate in the study. Data were collected
using Qualtrics CoreXM. A Facebook and Zalo advertisement campaign were designed to recruit
participants for the study. To approach elderlies who do not use social media, we also send the link to
some groups for older people with more than 100 members and encourage people who participate in the
study to invite their friends and relatives to answer the questionnaire.

A total of 1068 participants were recruited. The sample size was calculated via
https://www.checkmarket.com/sample-size-calculator. The sample size was calculated based on the
total number of Vietnamese ages 18 years old (71 million) with a margin of error equal to 3%, the
con�dence level was 95%.

Questionnaire
The 7C of vaccination readiness scale (7Cs) was used to assess the readiness of participants to take
vaccines against COVID-19 (19). The questionnaire included 21 items measuring 7 components of
readiness (as presented in the introduction). Each of the items was a Likert scale with 7 levels from
“strongly disagree” to “strongly agree”. The high values indicate high vaccination readiness. The
questionnaire has been validated to measure the readiness for vaccination among the general population
and translated into 12 languages (19). The Vietnamese version was translated using the forward-
backward-translation process. The Cronbach’s alpha in this study for the scale was 0.87 indicating a very
good level of internal consistency of the data set.

We also included 3 questions to measure participants’ attitudes toward having COVID-19. Each of the
questions was on a Likert scale with 4 levels from de�nitely, probably, probably not, de�nitely not. Five
questions to investigate the agreement level with common reasons for not taking COVID-19 vaccines
were included in the questionnaire. The common reasons were developed based on literature reviews and
our unpublished survey among 200 people (18, 21). These questions were also Likert scales with 7 levels
from “strongly disagree” to “strongly agree”.

This study followed The World Medical Association Declaration of Helsinki guidance, and the study
protocol was approved by the Institutional Review Board of the Nam Dinh University of Nursing (Approval
number: 1681/GCN-HDDD). Participants were requested to approve an electronic informed consent,
which contained a statement about the anonymity of the survey and voluntary participation.

Data analysis
The Statistical Package for the Social Science (SPSS) version 22 (IBM Corp., Armonk, NY, USA) was used
for data analysis. The mode, mean ± standard deviation (SD) were used for continuous and Likert scale
data while percentages were used for categorical variables. Normality was checked using the Shapiro-
Wilk test. ANOVA test was used to assess the difference between respondents’ willingness to receive
COVID-19 vaccines and their characteristics. In addition, The Spearman correlation coe�cient was used
to measure the strength and direction of association that exists between 7Cs score and agreement level
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with common reasons for not taking COVID-19 vaccines and attitude toward having COVID-19. Statistical
signi�cance was considered at p < 0.05.

Results

Participants characteristics
One thousand sixty-eight people clicked on the link to answer the study’s questionnaire, and 42 of them
refused to participate. There were 1026 participants included in the study. In the survey, the mean age of
participants was 31.04 ± 13.2 years old (18–77). Most of the participants were female (642, 62.3%). The
majority of participants were students (367, 35.8%) and living in the province that has COVID-19 cases
and is under lockdown (732, 71.3%). Only 20.2% of participants (207 people) have chronic diseases. Most
of the participants haven’t received COVID-19 vaccination, however, 61.1% of them have already booked
to receive the �rst dose. We had 6 participants (0.6%) were COVID-19 patients. More details are shown in
Table 1.
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Table 1
Participants' characteristics

  Participants
(n = 1026)

%

Age group    

≤ 30 594 57.9

> 30 432 42.1

Average (min-max) 31.04 ± 13.2

(18–77)

 

Gender    

Male 373 36.4

Female 642  

LGBT 11 1.1

Occupation    

Occupations that are regularly being close to people (such as driver, shipper,
saleman, medical workers, teachers, business, freelancer)

330 32.7

Occupations that are not regularly being close to people (such as tecnician,
farmer, lab researcher, administration, IT, retired)

313 31.0

Students 367 35.8

Location    

Province that has COVID-19 cases and currently under
semilockdown/lockdown

732 71.3

Province that hasn’t COVID-19 cases 294 28.7

Having chronic diseases    

No 819 79.8

Yes

(Allergic history Metabolic disorders, thrombocytopenia, cardiovascular
diseases, cancer, chronic obstructive pulmonary disease)

117 20.2

COVID-19 vaccination status    

Do not want to receive any dose 111 28.1

Received one dose 288 10.8

Already book to receive the �rst dose 627 61.1
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Readiness of participants toward taking Covid-19
vaccination
The overall a medium average score of 7Cs was 103.25 ± 15.13. Participants showed a medium average
score for the component of Con�dence and a high average score for the component of Complacency,
Constraints, Collective responsibility, and Compliance. However, they have a medium-low score for the
Calculation component (Table 2)
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Table 2
Readiness of participants toward taking Covid-19 vaccination

Component Mean for
the
components

No Item Mode

Con�dence 4.71 ± 1.42 1. COVID-19 Vaccination side effects occur rarely and
are not severe for me.

6

2. Political decisions about Covid-19 vaccinations are
scienti�cally grounded.

6

3. I am convinced the appropriate authorities do only
allow effective and safe COVID-19 vaccines.

6

Complacency 5.61 ± 1.14 4. I do not need COVID-19 vaccinations because
infectious diseases do not hit me hard. (R)

1

5. COVID-19 Vaccination are unnecessary for me
because I rarely get ill anyway. (R)

1

6. I get COVID-19 vaccinated because it is too risky to
get infected.

6

Constraints 5.14 ± 1.08 7. I make sure to receive the most important COVID-19
vaccinations in good time.

6

8. Covid 19 Vaccinations are so important to me that I
prioritize getting vaccinated over other things.

6

9. I sometimes miss out on COVID-19 vaccinations
because vaccination is bothersome. (R)

2

Calculation 3.45 ± 1.24 10. I get COVID-19 vaccinated when I do not see
disadvantages for me. (R)

6

11. I only get COVID-19 vaccinated when the bene�ts
clearly outweigh the risks. (R)

6

12. For COVID-19 vaccine, I carefully consider whether I
need it. (R)

2

Collective
Responsibility

5.76 ± 1.33 13. I also get COVID-19 vaccinated because protecting
vulnerable risk groups is important to me.

6

14. I see COVID-19 vaccination as a collective task
against the spread of diseases.

6

15. I also get COVID-19 vaccinated because I am thereby
protecting other people.

6

Compliance 5.15 ± 1.4 16. It should be possible to exclude people from public
activities (e.g., concerts) when they are not
vaccinated against COVID-19.

6

Note. All items were scaled on a Likert-type scale from 1 = strongly disagree to 7 = strongly agree.
Items with (R) are reverse coded so that high values indicate high vaccination readiness.
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Component Mean for
the
components

No Item Mode

17. The health authorities should use all possible means
to achieve high COVID-19 vaccination rate.

6

18. It should be possible to sanction people who do not
follow the COVID-19 vaccination recommendations
by health authorities.

6

Conspiracy 4.57 ± 1.11 19. COVID-19 Vaccinations cause diseases and allergies
that are more serious than the diseases they ought
to protect from. (R)

2

20. Health authorities knuckle down to the power and
in�uence of pharmaceutical companies. (R)

4

21. COVID-19 Vaccinations contain chemicals in toxic
doses. (R)

2

Overall score
of readiness

103.25 ± 15.13

(34–147)

Note. All items were scaled on a Likert-type scale from 1 = strongly disagree to 7 = strongly agree.
Items with (R) are reverse coded so that high values indicate high vaccination readiness.

Association factor of COVID-19 vaccine readiness
The �rst 5 items in Table 3 are questions asked about participants’ agreement levels toward some
common reasons for not taking the COVID-19 vaccination. The most of participants somewhat agree that
they were concerned about the adverse effects of Covid-19 vaccination including instances of death.
However, they have no comments on whether the vaccination manufacturer and the place of origin affect
their decision of taking COVID-19 vaccines. The majority of participants have a neutral level of agreement
level regarding wanting to wait for better vaccines. The majority of participants somewhat “don’t believe
in the advice of the government” regarding the safety and effectiveness of COVID-19-vaccines. The
majority of participants think they probably would be diagnosed with Covid-19 in the next 12 months, and
the disease will affect their health. They also think the severity of the disease and the chance of
developing complications would be reduced if a person is infected with COVID-19 even after receiving the
vaccination.

There was no difference in the mean score of COVID19 vaccines readiness in terms of gender, type of
occupation, and having chronic diseases (all p > 0.05). COVID19 vaccines readiness score was
signi�cantly correlated with the agreement level with some common reasons for not taking Covid-19
vaccines. However, the correlations were weak (rs ranged from − 0.36 to -0.15, all p < 0.01). There were
signi�cant strong correlations between COVID19 vaccines readiness score and how participants response
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to “Covid-19 will affect my health seriously” and “I think the severity of the disease and the chance of
developing complications would be reduced if a person is infected with COVID-19 even after receiving the
vaccination” (rs = 0.86 and 0.25, respectively, p < 0.01).
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Table 3
Factor associated with COVID-19 readiness (7Cs)

Items Predictors Mean Mode SD r

# 1 Aware of serious adverse effects following COVID-19
vaccinationa

4.09 5 1.47 -0.24**

# 2 Concerning of the COVID-19 vaccine manufacturer or
its place of origina

3.99 4 1.5 -0.22**

# 3 Waiting for a better vaccinea 3.89 4 1.55 -0.26**

# 4 Confusing by different information of the COVID-19
vaccinea

3.94 4 1.55 -0.15**

# 5 Don’t believe in the advice of the governmenta 3.17 3 1.66 -0.36**

# 6 I think I would be diagnosed with Covid-19 in the next
12 monthsb

2.43 2 0.65 0.21

# 7 Covid-19 will affect my health seriouslyb 1.77 2 0.72 0.86**

# 8 I think the severity of the disease and the chance of
developing complications would be reduced if a
person is infected with COVID-19 even after receiving
the vaccinationb

1.74 2 0.63 0.25**

# 9 Age (18–77) 31.04   13.2 -0.49

  ANOVA test Mean   SD p

# 10 Gender       0.22

# 11 Male 103.4   0.84  

# 12 Female 103.37   0.56  

# 13 LGBT 103.54   7.9  

# 14 Comorbidities       0.82

# 15 No 103.36   15.4  

# 16 Yes 102.25   13.4  

# 17 Occupation       0.25

# 18 Occupations that are regularly being close to people
(such as driver, shipper, salesmen, medical workers,
teachers, business, freelancer)

102.7   14.38  

# 19 Occupations that are not regularly being close to
people (such as tecnician, farmer, lab researcher,
administration, IT, retired)

101.62   16.09  
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Items Predictors Mean Mode SD r

# 20 Students 103.25   15.1  

** p<0.001

a: items were scaled on a Likert-type scale from 1 = strongly disagree to 7 = strongly agree 

b: items were scaled on a Likert-type scale from 1 = de�nitely to 4 = de�nitely not

Discussion

Readiness of participants toward taking COVID-19
vaccinations
This is the �rst study to measure and identify signi�cant factors associated with readiness toward
COVID-19 vaccines using a validated questionnaire in Vietnam. The result from the study indicated a
medium score of readiness to take COVID-19 vaccines although 71.9% of participants intended or already
took one dose of COVID-19 vaccine. Perhaps the medium-low score in Calculation and Con�dence
components of the 7Cs explained the difference in the score of readiness and intention to take COVID-19
vaccines. Other researchers also reported similar results. Jamison, Quinn (1) interviewed 119 American
adults and found that the majority of participants distrusted pharmaceutical companies and low trusting
of the government, which were viewed to be motivated by pro�t. Safety concerns regarding COVID-19
vaccines have been found in other studies as well (8, 22, 23). The low score for the Calculation
component surprised us since, by the time of collecting data, Vietnam was dealing with the third wave
COVID-19 with over 12.000 cases per day which forced almost all cities into lockdown. COVID-19
vaccines are given freely to the general population, so the results somehow re�ect those participants
underestimate the bene�ts of vaccines.

Factors associated with the level of readiness toward
COVID-19 vaccination
Findings from the current study indicated that participants’ sociodemographic were not associated with
the readiness score which is in line with other studies. Age and occupation were found to be not related to
the readiness to take the vaccine in Ethiopia, Afghanistan, and 4 Arab countries (13, 14, 24). The
proportion of positive responses to take COVID-19 vaccines in males and females was no different in the
study conducted by Oyekale (14). However, an international online survey found age and employment
were associated with the subject’s participation in the COVID-19 vaccination program (18). Other studies
also reported males were signi�cantly more likely to take vaccines than female (13, 24). Results from a
systematic review stated factors such as age, educational status, gender, occupation, and marital status
were associated with the willingness to receive COVID-19 vaccines (3). The authors explained that
individual sociodemographic characteristics were related to the perception of the threat of COVID-19
which in�uence the vaccination intentions (18).
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Similar to other research, we also found having a chronic disease was not associated with the readiness
to take COVID-19 vaccines (3, 24). This is an interesting �nding since having a chronic disease puts a
COVID-19 patient at risk of developing a serious illness, special for those with underlying medical
problems like cardiovascular disease, diabetes, chronic respiratory disease, and cancer (25).

Results from the current survey indicated weak but signi�cant downhill linear relationship between 7Cs
score and agreement level with some common reasons for not taking COVID-19 (including awareness of
the instances of death or serious adverse effects, the concern of the manufacturer or place of origin,
waiting for a better vaccine, confused by different information of the vaccines, don't believe in the advice
of the government regarding the safety and effectiveness of COVID-19-vaccines) which is in accordance
with other studies (1, 6, 18, 21). The �ndings explained the reason for the low score in the components of
Con�dence and Calculation in the 7Cs.

Based on the results it is suggested that to increase the level of readiness of the public toward COVID-19
vaccination, the policymaker should pay attention to promoting trusted evidence for the safety and
effectiveness of the COVID-19 vaccine. Misinformation and unsubstantiated rumors regarding COVID-19
vaccines have been shared on social media platforms even before the release of an effective vaccine (26)
causing confusion and vaccine hesitance (27). As such preventing, correcting, and removing COVID-19
vaccine misinformation policy must be developed and implemented to address this problem. In addition,
the mistake of waiting for a better vaccine should be corrected. There was clearly no perfect COVID-19
vaccine and the WHO’s experts stated that “the best vaccine is the one you can get the soonest”. If people
want to wait for the preferred vaccine, it would not only leave more people at risk of developing serious
cases of COVID-19, but it would also slow down the country’s vaccination program. The results from our
study may explain the reason why in some areas the vaccination rate is low while COVID-19 vaccination
is available in Vietnam.

A positive high signi�cant correlation was also found between the level of vaccination readiness and the
possibility to be diagnosed with COVID-19. Similarly, the correlation between the 7Cs score and the
impacts of COVID-19 on health was found to be strong and signi�cant. As such, it is suggested that
providing community health education on the effectiveness of COVID-19 vaccines is vital to improving
the readiness to take them. Although such education must be provided before the availability of COVID-
19 vaccines, continuous education or promotion of the e�cacy of COVID-19 vaccines.

The recent study has some advantages including a large sample size and using a validated questionnaire
that increases the reliability of the study. However, this study has some limitations. First, a convenience
sampling approach via social media may result in selection bias. Second, this was a cross-sectional
study that could not indicate the causal relationship.

Conclusion
The presented study re�ected a medium score of readiness toward COVID-19 vaccination among
Vietnamese which was explained by the low score in the components of Calculation and Con�dent in the
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seven components of vaccination willingness. In addition, several predictors were found to hinder the
Vietnamese’s readiness of COVID-19 taking vaccines including the level of agreement level with some
common reasons for not taking COVID-19 vaccines, how COVID-19 affects one’s health, and the
effectiveness of vaccines in reducing the severity and complications. The study �ndings added more
knowledge regarding of general population’s COVID-19 vaccination readiness. It also assists the
authorities in Vietnam in improving the effectiveness of COVID-19 vaccination programs by focusing on
correcting the misinformation and promoting the e�cacy of COVID-19 vaccines.

Abbreviations
COVID-19: Coronavirus disease 2019; 7Cs: Seven components of vaccination readiness; 5C: Five
components of vaccination readiness

Declarations
Ethics approval and consent to participate:

This study followed The World Medical Association Declaration of Helsinki guidance, and the study
protocol was approved by the Institutional Review Board of the Nam Dinh University of Nursing (Approval
number: 1681/GCN-HDDD). Participants were requested to approve an electronic informed consent,
which contained a statement about the anonymity of the survey and voluntary participation. All personal
information of the participants was kept con�dential, and the presentation of the results was arranged in
such a way that individual information could not be identi�ed

Consent for publication:

Not applicable

Availability of data and materials:

Not applicable

Competing interests:

The authors declare that they have no competing interests.

Funding:

The work received no funding

Authors’ contribution:

Literature search: HTXH; Study concept: HTXH; Study design: HTXH; Data collection: HTXH, VHA, NVL;
Tables: HTXH; Data analysis: HTXH, VHA; Data interpretation: HTXH; Writing the �rst draft of the



Page 15/16

manuscript: HTXH; Critical revision of the manuscript for important intellectual content: HTXH, VHA, NVL;
Administrative, technical, or material support: VHA, NVL.

Acknowledgements:

We would like to express immense gratitude to the admins of group “Nhung nguoi yeu nhac Ha Anh
Tuan”, “Hoi phu nu Phuong Nguyen Du” and our friends who always provided support for collecting data
for this study.

References
1. Jamison AM, Quinn SC, Freimuth VS. "You don't trust a government vaccine": Narratives of

institutional trust and in�uenza vaccination among African American and white adults. Soc Sci Med.
2019;221:87–94.

2. Opel DJ, Salmon DA, Marcuse EK. Building Trust to Achieve Con�dence in COVID-19 Vaccines. JAMA
Netw Open. 2020;3(10):e2025672-e.

3. Wake AD. 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;14:2609–23.

4. Farid Y, Vissers G, Ortiz S, Tondu T, Thiessen F, Coppieters Y, et al. Are surgeons ready to get the
COVID-19 vaccine? Acta Chir Belg. 2021:1–6.

5. Gotlib J, Sobierajski T, Jaworski M, Wawrzuta D, Borowiak E, Dobrowolska B, et al. "Vaccinate, Do Not
Hesitate!". Vaccination Readiness against COVID-19 among Polish Nursing Undergraduate Students:
A National Cross-Sectional Survey. Vaccines (Basel). 2021;9(9).

�. Hon BW, Choon YK. Are We Ready for the COVID-19 Vaccine? Oman Med J. 2021;36(5):e306.

7. Humer E, Jesser A, Plener PL, Probst T, Pieh C. Education level and COVID-19 vaccination willingness
in adolescents. Eur Child Adolesc Psychiatry. 2021:1–3.

�. Manning ML, Gerolamo AM, Marino MA, Hanson-Zalot ME, Pogorzelska-Maziarz M. COVID-19
vaccination readiness among nurse faculty and student nurses. Nurs Outlook. 2021;69(4):565–73.

9. Moujaess E, Zeid NB, Samaha R, Sawan J, Kourie H, Labaki C, et al. Perceptions of the COVID-19
vaccine among patients with cancer: a single-institution survey. Future Oncol. 2021;17(31):4071–9.

10. Szmyd B, Karuga FF, Bartoszek A, Staniecka K, Siwecka N, Bartoszek A, et al. Attitude and Behaviors
towards SARS-CoV-2 Vaccination among Healthcare Workers: A Cross-Sectional Study from Poland.
Vaccines (Basel). 2021;9(3).

11. Theis SR, Li PC, Kelly D, Ocampo T, Berglund A, Morgan D, et al. Perceptions and Concerns Regarding
COVID-19 Vaccination in a Military Base Population. Mil Med. 2021.

12. Xiang XM, Hollen C, Yang Q, Brumbach BH, Spain RI, Wooliscroft L. COVID-19 vaccination willingness
among people with multiple sclerosis. Mult Scler J Exp Transl Clin. 2021;7(2):20552173211017159.



Page 16/16

13. Nemat A, Bahez A, Salih M, Rau� N, Noor NAS, Essar MY, et al. Public Willingness and Hesitancy to
Take the COVID-19 Vaccine in Afghanistan. Am J Trop Med Hyg. 2021;105(3):713–7.

14. Oyekale AS. Willingness to Take COVID-19 Vaccines in Ethiopia: An Instrumental Variable Probit
Approach. Int J Environ Res Public Health. 2021;18(17).

15. Ha�zh M, Badri Y, Mahmud S, Hafez A, Choe P. COVID-19 vaccine willingness and hesitancy among
residents in Qatar: a quantitative analysis based on machine learning. Journal of Human Behavior in
the Social Environment. 2021:1–24.

1�. Lazarus JV, Ratzan SC, Palayew A, Gostin LO, Larson HJ, Rabin K, et al. A global survey of potential
acceptance of a COVID-19 vaccine. Nat Med. 2021;27(2):225–8.

17. Nhu HV, Tuyet-Hanh TT, Quang LN, Linh TNQ, Tien TQ. COVID-19 Vaccine Acceptance in Vietnam: An
Online Cross-Sectional Study. Asia Pac J Public Health. 2022;34(1):131–3.

1�. Burke PF, Masters D, Massey G. Enablers and barriers to COVID-19 vaccine uptake: An international
study of perceptions and intentions. Vaccine. 2021;39(36):5116–28.

19. Geiger M, Rees F, Lilleholt L, Santana AP, Zettler I, Wilhelm O, et al. Measuring the 7Cs of Vaccination
Readiness. Eur J Psychol Assess. 2021;0(0):1–9.

20. Betsch C, Böhm R, Chapman GB. Using Behavioral Insights to Increase Vaccination Policy
Effectiveness. Policy Insights from the Behavioral and Brain Sciences. 2015;2(1):61–73.

21. Fadda M, Albanese E, Suggs LS. When a COVID-19 vaccine is ready, will we all be ready for it? Int J
Public Health. 2020;65(6):711–2.

22. Hartley K, Jarvis DSL. Policymaking in a low-trust state: legitimacy, state capacity, and responses to
COVID-19 in Hong Kong. Policy and Society. 2020;39(3):403–23.

23. Neumann-Böhme S, Varghese NE, Sabat I, Barros PP, Brouwer W, van Exel J, et al. Once we have it,
will we use it? A European survey on willingness to be vaccinated against COVID-19. Springer; 2020.
pp. 1–6.

24. Abu-Farha R, Mukattash T, Itani R, Karout S, Khojah HMJ, Abed Al-Mahmood A, et al. Willingness of
Middle Eastern public to receive COVID-19 vaccines. Saudi Pharm J. 2021;29(7):734–9.

25. World Health Organization. Coronavirus disease (COVID-19) 2020 [cited 2021. Available from:
https://www.who.int/health-topics/coronavirus#tab=tab_1.

2�. Puri N, Coomes EA, Haghbayan H, Gunaratne K. Social media and vaccine hesitancy: new updates
for the era of COVID-19 and globalized infectious diseases. Hum vaccines immunotherapeutics.
2020;16(11):2586–93.

27. Garett R, Young SD. Online misinformation and vaccine hesitancy. Transl Behav Med.
2021;11(12):2194–9.


