
© 2023 Journal of Education and Health Promotion | Published by Wolters Kluwer - Medknow 1

The predictors of the intention to 
receive Covid‑19 vaccine using the 
health belief model and theory of 
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Abstract:
BACKGROUND: Widespread vaccination coverage in the shortest time is one of the most effective 
ways for controlling the COVID‑19 pandemic. Factors affecting people’s intention to get the COVID‑19 
vaccine are of great importance. The present study aimed to investigate the predictors of the intention 
to receive the Covid‑19 vaccine based on the constructs of the health belief model (HBM) and theory 
of planned behavior (TPB) in South Khorasan Province.
MATERIALS AND METHODS: In this cross‑sectional‑analytical study, 320 people over 18 years 
in South Khorasan province were randomly selected by cluster sampling method in 2021. The data 
was collected by a researcher‑made questionnaire, including demographic information (9 questions), 
and the constructs of the health belief model (19 questions), and the theory of planned behavior (13 
questions), using the self‑report method. Finally, data were analyzed using t‑test, ANOVA, linear 
regression, and Pearson correlation tests.
RESULTS: The mean age of the study participants was 36.57 ± 11.56 with a range of 18‑66 years. In 
the regression model, perceived susceptibility (β = 0.247, P = 0.003), perceived severity (β = 0.247, 
P = 0.003) from HBM, attitude (β = 0.247, P = 0.003), and perceived behavioral control (β = 0.247, 
P = 0.003) from TPB were significant predictors of the intention to get the Covid‑19 vaccine. The 
constructs of the two models were able to explain 33% of the variance of the intention to receive 
the Covid‑19 vaccine.
CONCLUSIONS:  The  study  findings  reveal  that HBM and TPB can predict  factors affecting an 
individual’s intention to receive the vaccine. The results can be utilized to design interventions with 
the aim of increasing vaccine uptake.
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Introduction

Respiratory infections are special since 
they have rapid widespread and can 

increase the mortality rate.[1] Irreparable 
damages have been caused to the health, 
lives, and economy of many countries 
during the COVID‑19 pandemic. One of 

the most successful methods for controlling 
the COVID‑19 pandemic is vaccination 
along with health and behavioral control 
measures.[2] Vaccination is very effective in 
reducing and preventing diseases; however, 
the community will get the vaccine plays 
a key role.[3] Different factors, such as new 
vaccine preparation techniques, the speed of 
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vaccine production, and continuing preventive behaviors 
even after receiving the vaccine, are effective in the 
efficiency of COVID‑19 vaccination.[4‑6] The results of a 
systematic review of COVID‑19 vaccination indicated a 
decreasing trend from more than 70% to less than 50% 
in global vaccine acceptance during seven months.[7] 
Studies have reported that after the availability of the 
vaccine in the US, 25–50% of people did not intend to 
get the COVID‑19 vaccine, resulting in a new challenge 
in health promotion.[8] Vaccine hesitancy has been 
introduced as one of the ten threats to global health by 
the World Health Organization (WHO).[9] In Iran, the 
COVID‑19 vaccination rate was reported 0.2% until 
April 27, 2021.[10] Statistics show that a small group of 
people refused to get the COVID‑19 vaccine.[11] Therefore, 
effective interventions are required to be implemented by 
policymakers and health planners to increase vaccination 
acceptance.[12] In order to understand the factors effective 
in decision‑making, it is required to use the theoretical 
health belief model (HBM) and risk perception. The 
HBM examines what inhibits and motivates people 
to adopt health‑related behaviors and also assesses 
the relationship between health behavior and the use 
of health services. This model predicts and explains 
preventive health behaviors based on certain belief 
patterns. In the context of vaccination, the HBM has 
been widely used, especially the influenza vaccine.[13,14] 
Based on this model, a number of factors, including 
perceived severity (reflecting the perception of the 
threat), perceived susceptibility, perceived barriers (as a 
function of outcome expectation), and cues to action, as 
well as perceived benefits, affect the intention to receive 
the influenza vaccine. The individual’s perception 
regarding the chance of being infected by influenza 
refers to perceived susceptibility. Some individuals 
deny the possibility of infection, while others feel the 
danger of infection. Studies have reported this predictor 
as a significant predictor of vaccine refusal (43.2%), bias 
with a sense of disease resistance, a patient’s perception 
of not being at risk of influenza, and a low probability 
of getting sick. The individual’s belief about difficulties 
that the disease may cause medically and socially 
refers to perceived severity, such as pain and missed 
workdays. The individual’s perceived negative aspects 
related to the action of getting vaccinated are perceived 
barriers, such as psychological considerations, physical 
pain, and expenses.[15,16] Another theoretical model is 
the Theory of planned behavior utilized for predicting 
the behavior of an individual in terms of the intention 
to get a vaccine. Based on the TPB model, a number of 
predictors, including subjective norms for carrying out 
vaccination, the attitude towards the vaccine as well as 
the perceived behavioral control (PBC) of vaccination 
affect the intention to receive the influenza vaccine. 
Another predictor was added to the original model, 
which was self‑efficacy for vaccination. It has been 

confirmed that a distinction has to be made between 
self‑efficacy and perceived behavioral control.[17] The 
TPB and HBM approaches have been combined in 
recent studies to identify health‑related behaviors and 
intentions to receive the influenza vaccine.[18,19] So far, 
limited studies have investigated the intention to receive 
the COVID‑19 vaccine. The results of a recent study 
on the effect of the constructs of the HBM and the TPB 
in predicting the intention to receive the COVID‑19 
vaccine have shown that these two models have good 
predictability in determining the intention of vaccination 
behavior.[17] According to the studies conducted by the 
researchers, no study has been conducted in Iran on 
the predictors of the intention to receive the COVID‑19 
vaccine using the TPB and the HBM. Some other health 
beliefs have also been associated with the intention to 
receive the COVID‑19 vaccine. For instance, the subjects 
who had a higher likelihood of contracting the COVID‑19 
virus and perceived the severity of the COVID‑19 disease 
had more intention to receive the vaccine.[20] In the HBM, 
the construct of perceived benefit was also significant in 
the prediction of getting the vaccine.[21] However, the TPB 
model has been used by several studies in confirming 
the association between preventive behaviors and the 
COVID‑19 disease, such as washing hands and social 
distancing.[22,23] Therefore, the present study aims to 
investigate the predictors of the intention to receive 
the COVID‑19 vaccine based on the constructs of the 
theory of planned behavior (TPB) and health belief 
model (HBM) in South Khorasan Province.

Materials and Methods

Study design and setting
The present study was a cross‑sectional‑analytical in 
South Khorasan province, Iran, which was conducted 
to investigate the predictors of the intention to receive 
the Covid‑19 vaccine based on the Health Belief Model 
and Theory of Planned Behavior in 2021.

Study participant and sample
The population studied in the current research included 
people aged 18 and over living in the urban areas of 
South Khorasan province in 2021. The inclusion criteria 
were the age of over 18 years, and no history of getting 
the Covid‑19 vaccine. The exclusion criteria were not 
completing the questionnaires. For the sample size to 
be a good representative of all the people of the covered 
society (South Khorasan), a multi‑stage sampling method 
was used. In the first stage, the clusters (cities) were 
identified and then 4 clusters were randomly selected 
from among them. Finally, equal numbers in each 
cluster (29 people) were included in the study using 
the convenience sampling method. People who were 
referred to health centers and were willing to participate 
in the study completed the questionnaire. To estimate the 
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required sample size, the following formula was used 
and according to the previous study,[24] r was considered 
0.07 and the minimum sample size was 115 people, and 
a total of 320 people were sampled.

α β(z1‑ + z1‑ )^ 2
2n =

1 1+ r
 ln( )

2 1‑ r

+3

α = 0.05.

β = 0.2.

r = 0.07.

Data collection tools and technique
The data‑gathering tool was a researcher‑made 
questionnaire according to the HBM and TPB constructs, 
which was completed through self‑report methods. 
The questionnaire included three sections. The first 
section was related to demographic and health‑related 
information (9 questions), including gender, age, 
marital status, education, occupation, obesity, chronic 
disease, smoking, and history of being infected with 
COVID‑19. The second section consisted of questions 
on HBM constructs (19 questions), including perceived 
susceptibility (5 questions; for example, If I don’t get 
vaccinated, more likely of me getting with corona will 
increase), perceived severity (4 questions; for example, 
even if I get infected with covid‑19, my mental and 
emotional peace will be disturbed), perceived benefit (4 
questions; for example, If I get the covid‑19 vaccine, the 
risk of others getting the disease is reduced), perceived 
barriers (3 questions; for example, Getting the covid‑19 
vaccine has complications), and perceived self‑efficacy (3 
questions; for example, I can go to vaccination centers to 
get the covid‑19 vaccine). The second section consisted 
of questions on TPB constructs (13 questions), including 
attitude (3 questions; for example, getting vaccinated is a 
tedious process that requires time), subjective norms (4 
questions; for example, My family members want me 
to get the covid‑19 vaccine) and perceived behavioral 
control (3 questions; for example, The decision to receive 
the covid‑19 vaccine is entirely up to me). Finally, 
intention construct (3 questions; for example, I am trying 
to get vaccinated this year).

The scoring scale of the theoretical construct questions 
was based on the Likert‑type scale from strongly agree (5) 
to strongly disagree (1), and some questions were scored 
in reverse. The reliability and validity of the questionnaire 
were assessed before collecting the data. Face validity 
was qualitatively confirmed by a 15‑member panel 
consisting of health education experts to find the level 
of difficulty, the degree of inconsistency, the ambiguity 
of expressions, or the existence of inadequacies in the 

meanings of words. The opinions of panel members were 
applied to the questionnaire. To qualitatively confirm 
the content validity, 15 health education experts were 
asked to provide their corrective viewpoints in writing 
after carefully studying the tools. The grammar, the use 
of appropriate words, the placement of the questions in 
their proper place, and the importance of the questions 
were considered as well. The necessary changes were 
made to the tool after collecting the experts’ opinions. 
The content validity ratio (CVR) was used to quantify the 
content validity and to ensure the selection of the best 
content (question necessity). Additionally, the content 
validity index (CVI) was applied to ensure that the tool 
questions are best designed to measure the content. CVI 
values for perceived susceptibility, perceived severity, 
perceived benefit, perceived barriers, self‑efficacy, 
attitude, subjective norms, perceived behavioral control 
and intention were 0.85, 0.80, 0.86, 0.89, 0.84, 0.88, 
0.80, 0.87, 0.86 and 0.86, respectively. Likewise, the 
corresponding CVR values for the above‑mentioned 
parameters were 0.86, 0.82, 0.88, 0.90, 0.89, 0.92, 0.84, 0.94, 
0.92, and 0.91, respectively. Test‑retest was employed 
to evaluate the reliability of the questionnaire. The CVI 
and CVR values for HBM and TPB were 0.80, 0.72, 0.83, 
and 0.78, respectively. Further, Cronbach’s alpha of 
each construct was calculated, and Cronbach’s alpha 
reliability was 76% for constructs.

Ethical considerations
This study is the result of a research project with the 
code of ethics IR.BUMS.REC.1400. 268 in the Research 
Ethics Committee of Birjand University of Medical 
Sciences. After obtaining permission from the Ethics 
Committee of Birjand University of Medical Sciences, the 
questionnaires were completed by the participants. The 
authors certify that all data collected during the study 
are as presented in this manuscript, and no data from the 
study has been or will be published elsewhere separately.

Statistical analysis
Data processing and analysis were done using SPSS 22 
software. To describe the study population characteristics, 
descriptive statistics were used, including frequencies, 
percentages, mean, and standard deviations. ANOVA 
and t‑tests were utilized to examine the relationship 
between dependent and independent variables. A linear 
regression was performed to investigate determinants of 
intention to receive the COVID‑19 vaccine.

Results

The data of 320 participants were analyzed in this 
study (The response rate was 100%). The mean (±SD) 
of the participants’ age was 36.57 (±11.56). Most 
of the participants were females (59.1%) and 
housewives (36.9%) and had diploma education (42.8%). 
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Most of them were married (68.4%) and did not 
smoke (86.9%). Most of the participants had no chronic 
disease (66.6%), no obesity (52.2%), were being infected 
with COVID‑19 (77.2%). Among the demographic 
factors, there was a significant relationship between 
gender (P < 0.001), marital status (P = 0.01), educational 
level (P < 0.001), occupation (P < 0.001), obesity (P = 0.03), 
smoking (P = 0.01), and history of being infected with 
Covid‑19 (P < 0.001) with the participants’ intention 
to receive the Covid‑19 vaccine [Table 1]. Descriptive 
indicators related to HBM and TPB demonstrated 
that the lowest mean was related to the perceived 
susceptibility, while the highest mean belonged to 
the perceived behavioral control construct [Table 2]. 
Regarding the relationship between the HBM and 
TPB constructs with the construct of intention, the 
Pearson correlation coefficient indicated a significant 
correlation between Perceived susceptibility (r = 0.43, 
P < 0.01), Perceived severity (r = 0.25, P < 0.01, Perceived 
benefit (r = 0.22, P < 0.01), Perceived barriers (r = ‑0.25, 
P < 0.01), and self‑efficacy (r = 0.16, P < 0.01) with 
the intention [Table 3]. The strongest correlation was 
observed between perceived susceptibility and intention 
to get the covid‑19 vaccine.

Linear regression analysis was utilized to determine 
the predictive constructs of intention to receive the 
covid‑19 vaccine in participants, as well as the predictive 
power of this construct. Based on the regression model 
coefficients among the constructs, the perceived 
susceptibility (β = 0.525, P < 0.001), perceived severity 
(β = 0.176, P = 0.047), attitude (β = 0.114, P < 0.001), 
perceived behavioral control (β = 0.475, P = 0.001) were 
predictors of intention to receive the covid‑19 vaccine. 
In other words, by increasing one unit of perceived 
susceptibility, perceived severity, attitude, and perceived 
behavioral control, the mean score of intention to get the 
covid‑19 vaccine increased by 0.525, 0.176, 0.114, and 
0.475 units respectively. In total, these four constructs 
predicted 33% of changes in intention to receive the 
Covid‑19 vaccine (R2 = 0.330, Table 4).

Discussion

According to HBM, perceived susceptibility and 
perceived severity were the most significant predictors 
of intention to receive the COVID‑19 vaccine. Studies 
on the disease severity have revealed that those who 
do not intend to receive the vaccine feel that they 
will be at lower risk of complications if they become 
infected with COVID‑19, compared to those who 
intend to receive the vaccine. The result shows that 
it is required to increase risk perception and severity 
among people, especially those who believe COVID‑19 
is not dangerous.[17] Regarding perceived susceptibility, 
which was the strongest predictor of the intention to 

receive the vaccine, people who perceived they were 
at higher risk of COVID‑19 had more intention to 
receive the vaccine, which is in line with the results of 
other studies. Kamal et al. (2017)[25] reported that the 
higher the perceived susceptibility, the greater chance 
an individual will take action. According to Janz and 
Becker (1984), perceived susceptibility is the strongest 
predictor of preventive health behavior. These findings 
were reflected in the results of this study.[26] In the study 
by Kanyangarara et al.,[27] in 2021 in the US, conducted 
on the factors affecting vaccine intention among the 
citizens of South Carolina, perceived susceptibility and 

Table 2: Mean, SD and range of scores, and 
percentage of mean from the maximum obtainable 
score for TPB and HBM Constructs (n=320)
Variables Mean±SD Range of 

Scores
Percent

Perceived susceptibility 10.02±1.83 5‑25 25.1
Perceived severity 15.25±1.13 4‑20 70.3
Perceived benefit 13. 87±3.39 4‑20 61.6
Perceived barrier 8.06±2.08 3‑15 42.1
Self‑efficacy 10.46±1.04 3‑15 62.1
Attitude 9.13±2.82 3‑15 51
Subjective norms 15.70±0.85 4‑20 73.1
Perceived behavioral control 11.97±1.80 3‑15 74.7
Intention 9.26±2.82 3‑15 52.1

Table 1: Mean and SD of the intention to receive 
COVID‑19 vaccine score of participants based on 
participants’ demographic variables (n=320)
Variable Groups Mean±SD P
Gender Male 8.51±2.90 <0.001

Female 9.79±2.65
Marital status Single 9.02±2.95 0.01

Married 11.75±1.16
Divorce 9.21±2.80
Widow 11.14±1.06

Education level Illiterate 10.19±2.72 <0.001
Lower than high school 8.09±2.72
Diploma 9.26±2.69
Academic 10.50±3.31

Occupational status Worker 7.76±2.98 <0.001
Government employed 10.45±2.96
Farmer 9.00±4.24
Self ‑employed 8.61±2.85
Retired 10.03±2.19
Unemployed 10.00±3.00
Housewife 10.00±2.45

Chronic disease Yes 9.52±2.66 0.25
No 9.14±2.90

Obesity Yes 9.60±2.50 0.03
No 8.94±3.06

Smoking Yes 8.28±2.68 0.01
No 9.41±2.81

History of being 
infected with COVID‑19

Yes 9.57±2.66 <0.001
No 8.21±3.10
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severity had a significant relationship with vaccination 
decision‑making.

Finally, according to the TPB model, attitude and 
perceived behavioral control were significant predictors 
of intention to receive the COVID‑19 vaccine. All three 
TPB constructs are important predictors of intention and 
behavior.[28] Although most studies showed that only part 
of the constructs was related to individuals’ intention, 
to the best of the authors’ knowledge, only one study 
reported that all three TPB constructs were related to 
the intention to receive the COVID‑19 vaccine.[29] Chu 
and Liu’s study reported that there was no relationship 
between perceived behavioral control and Americans’ 
intention.[30] In the study by Shmueli, no relationship 
was observed between the attitudes and the intention of 
people in Israel.[17] The differences in results have been 
caused due to methodological variations, such as data 
collection periods, differences in population, and TPB 
constructs assessment measures. Some research studies 
have reported factors such as socioeconomic status 
improvement, infection risk reduction, and returning 
to normal life can lead to a positive attitude toward 
vaccination. However, factors including the COVID‑19 
vaccine’s low effectiveness, absence of accurate vaccine 
information, underestimating the disease severity, 
and belief in the natural immune system may lead to a 
negative attitude towards vaccination.[31,32] The strategic 
use of social media can have a positive attitude toward 

vaccination.[33] In total, the constructs of both models 
were able to explain 33% of the variance of the intention 
to receive the COVID‑19 vaccine. In the study by An 
et al.,[34] the constructs of both HBM and TPB models 
predicted 32% of the variance in the intention to receive 
a Covid‑19 vaccination.

Regarding the relationship between demographic variables 
and the intention to receive the COVID‑19 vaccine, the 
results of the present study showed that gender had a 
significant relationship with the intention so the mean 
score of the intention to get the COVID‑19 vaccine was 
higher in women than in men, which is in line with the 
results of other studies.[1,35] It is recommended that efforts 
be made in future vaccination programs to target men 
who are less willing to receive the vaccine. Marital status 
was also significantly related to the intention to receive the 
Covid‑19 vaccine so the intention was higher in a married 
group than in other groups, which is in line with the results 
of Nejaddadgar et al.[1] Occupational status had a significant 
relationship with the intention to receive the COVID‑19 
vaccine so it was more in the government employed than 
in other occupation groups, which is in line with the results 
of other studies.[1,36] A significant relationship was observed 
between educational level and the intention to receive the 
COVID‑19 vaccine so the intention to get the vaccine was 
higher in people with a university education than in other 
groups. Research in Jordan and Kuwait reported a higher 
COVID‑19 vaccine acceptance among people with higher 
educational levels.[37]

The study results indicated a higher mean score of 
intention to receive the COVID‑19 vaccine in people 
with chronic disease, which is consistent with other 
studies.[17] It is due to the fact that chronic disease causes 
severe involvement and mortality in people infected with 
COVID‑19.[38] However, people without chronic disease 
should consider the COVID‑19 risk and vaccination, 
since vaccination will be efficient in only 70–80% of the 
vaccinated people.

The study reveals a significantly higher mean score 
of intention in people who do not smoke compared 

Table 4: Linear regression analysis for predicting 
intention to receive COVID‑19 vaccine based on the 
constructs of the HBM and TPB
Independent Variable B SE β t P
Constant 30.05 7.31 4.110 <0.001
Perceived susceptibility 0.808 0.110 0.525 7.370 <0.001
Perceived severity 0.440 0.221 0.176 1.995 0.047
Perceived benefit 0.020 0.075 0.025 0.274 0.784
Perceived barriers ‑0.049 0.136 ‑0.036 ‑0.358 0.721
Self‑efficacy 0.282 0.379 0.104 0.744 0.457
Attitude 0.566 0.114 0.114 4.971 <0.001
Subjective norms 0.013 0.194 0.004 0.065 0.948
Perceived behavioral control 0.746 0.231 0.475 3.226 0.001
HBM=health belief model, TPB=theory of planned behavior, SE=standard error

Table 3: Pearson correlation coefficients among  the constructs of TPB and HBM  (n=320)
Variables 1 2 3 4 5 6 7 8 9
1. Perceived susceptibility 1
2. Perceived severity 0.65** 1
3.Perceived benefit 0.64** 0.73** 1
4. Perceived barrier ‑0.72** ‑0.79** ‑0.75** 1
5. Self‑efficacy 0.45** 0.69** 0.73** ‑0. 66** 1
6. Attitude 0.38 0.56** 0.49** ‑0.58 ** 0.61** 1
7. Subjective norms 0.004 0.042 0.28** ‑0.01 0.39** 0.18** 1
8. Perceived behavioral control 0.48** 0.72** 0.71 ‑0.73** 0.91** 0.61** 0.22** 1
9. Intention 0.43** 0.25** 0. 22** ‑0.25** 0.16** 0.08 0.002 0.17** 1
**P<0.01
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to smokers. The results of this part of the study are 
consistent with the results of the study by Ezati Rad 
et al.[39] One of the most important risk factors for 
respiratory infections is smoking; therefore, if smokers 
become infected with COVID‑19, they will be at high risk 
of the disease.[40] It is required to design interventions 
and use a multilateral approach to inform attitudes and 
ultimately the intention of getting the COVID‑19 vaccine 
to received in smokers.

The study also showed that those who were previously 
infected with COVID‑19 were more likely to receive the 
vaccine compared to those who were not infected, which 
is similar to the studies in France[41] and Saudi Arabia.[42] 
The disease has affected both the mental and physical 
health of people worldwide. As a result, those who were 
previously infected might have a higher intention to 
receive the vaccine.

There was also a relationship between the constructs of 
susceptibility, severity, benefits, barriers, and perceived 
self‑efficacy with the participants’ intention to receive 
the COVID‑19 vaccine. This finding is consistent with 
the findings of the study by Mahmud in Saudi Arabia, 
in which the HBM was used to assess the intention of 
the COVID‑19 vaccine in the general population.[43] In 
the study of Ung et al.,[44] which was conducted based on 
PMT and HBM constructs, the intention to receive the 
COVID‑19 vaccine had a significant relationship with 
perceived susceptibility, perceived severity, self‑efficacy, 
response efficacy, and response cost. This result is 
generally in line with the HBM, indicating that when 
individuals do not benefit from such behaviors, they 
are less likely to get the vaccine. Therefore, it is required 
to provide vaccine communication measures to reduce 
the perceived risk of vaccine side effects and increase 
the perceived benefits of the vaccine.[45] Moreover, 
interventions to promote COVID‑19 vaccination, 
targeting high‑risk individuals may be effective in 
overcoming barriers and increasing the intention to 
receive the vaccine. The results of the present study 
can be used as a framework to identify the beliefs and 
attitudes affecting the intention to receive the vaccine in 
the age group over 18 years. Also, these factors can be 
used to carry out effective interventions to improve the 
intention to get the 3rd and 4th doses of the COVID‑19 
vaccine.

One of the limitations of the present study is that the 
intention to receive the vaccine was mainly self‑reported, 
which is more subjective. A more objective evaluation 
index can subsequently be considered to investigate the 
intention to get the vaccine and its effective factors. The 
cross‑sectional design of the study also limited causal 
inference, and the use of self‑reported data may increase 
this association. Finally, the authors only examined the 

intentions of the study participants and did not consider 
their actual behavior. Considering the gap between 
intention and behavior, investigating this issue in future 
studies will be necessary and promising.

Conclusion

The study results indicated that the intention to receive 
the vaccine based on demographic variables and 
health‑related characteristics, including occupation, 
educational level, marital status, chronic diseases, 
obesity, smoking, as well as history of being infected 
with COVID‑19, high Perceived susceptibility, high 
perceived severity, attitude and perceived behavioral 
control are different. Policymakers and healthcare 
providers can use the results of the present study to 
improve vaccine uptake. Research studies have to focus 
on males, people without academic education, workers, 
people without a history of chronic diseases and obesity, 
as well as those with no history of being infected with 
COVID‑19. In addition, susceptibility and perceived 
severity of the disease should be promoted using public 
health intervention programs. It is also required to 
strengthen perceived behavioral control by reducing 
barriers (e.g., fear of side effects, misconceptions about 
vaccines) and promoting facilitators (e.g., desire to 
protect self and family from COVID‑19, education about 
the covid‑19 vaccine, seeing others receiving the covid‑19 
vaccine). positive attitudes toward the vaccine should 
also be promoted providing positive information to help 
evaluate the vaccines positively.
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