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Abstract: One of the most efficient methods to control the high infection rate of the coronavirus
disease 2019 (COVID-19) is to have a high coverage of COVID-19 vaccination worldwide. Therefore,
it is important to understand individuals’ intention to get COVID-19 vaccinated. The present
study applied the Theory of Planned Behavior (TPB) to explain the intention to get COVID-19
vaccinated among a representative sample in Qazvin, Iran. The TPB uses psychological constructs of
attitude, subjective norm, and perceived behavioral control to explain an individual’s intention to
perform a behavior. Fear and perceived infectability were additionally incorporated into the TPB to
explain the intention to get COVID-19 vaccinated. Utilizing multistage stratified cluster sampling,
10,843 participants (4092 males; 37.7%) with a mean age of 35.54 years (SD = 12.00) completed a
survey. The survey assessed TPB constructs (including attitude, subjective norm, perceived behavioral
control, and intention related to COVID-19 vaccination) together with fear of COVID-19 and perceived
COVID-19 infectability. Structural equation modeling (SEM) was performed to examine whether
fear of COVID-19, perceived infectability, and the TPB constructs explained individuals” intention
to get COVID-19 vaccinated. The SEM demonstrated satisfactory fit (comparative fit index = 0.970;
Tucker-Lewis index = 0.962; root mean square error of approximation = 0.040; standardized root
mean square residual = 0.050). Moreover, perceived behavioral control, subjective norm, attitude,
and perceived COVID-19 infectability significantly explained individuals’ intention to get COVID-19
vaccinated. Perceived COVID-19 infectability and TPB constructs were all significant mediators in
the relationship between fear of COVID-19 and intention to get COVID-19 vaccinated. Incorporating
fear of COVID-19 and perceived COVID-19 infectability effectively into the TPB explained Iranians’
intention to get COVID-19 vaccinated. Therefore, Iranians who have a strong belief in Muslim
religion may improve their intention to get COVID-19 vaccinated via these constructs.
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1. Introduction

Due to the high infection rate and serious health consequences of infection [1-4], the
coronavirus disease 2019 (COVID-19) was announced as a pandemic by the World Health
Organization (WHO) on 11 March 2020 [5]. Apart from psychological and physical health,
almost all aspects of human life have been affected, including (but not limited) to financial
activities, social interaction, education, and occupation [6]. In order to overcome the
difficulties caused by the COVID-19 pandemic on human lives (over 172 million confirmed
cases and over 3.7 million deaths worldwide [https://covid19.who.int/, accessed on
7 June 2021]; nearly three million confirmed cases and over 80,000 deaths in Iran as of
7 June 2021 [https://covid19.who.int/region/emro/country/ir, accessed on 7 June 2021]).
COVID-19 vaccination has been rapidly developed with more than 60 candidates under
clinical examination [7]. Moreover, over three million vaccine doses had been administered
in Iran as of 23 May 2021 [https://covid19.who.int/region/emro/country/ir, accessed on
7 June 2021].

Although the progress of COVID-19 vaccination appears promising (e.g., measles
vaccine programs launched by Gavi have reduced measles-caused deaths with a reduction
of more than a 95% [8]), issues concerning vaccination uptake have long existed because
some individuals distrust vaccination, especially those who believe in some advocacy
from online sources and skeptical communities [8,9]. Indeed, alleged consequences from
the administration of some vaccines such as autism development have been claimed,
even though there is no clinical evidence to support such a notion [10]. This distrust may
therefore also be applied to COVID-19 vaccination and may subsequently hamper the speed
of COVID-19 vaccination uptake worldwide. Vaccine hesitancy has been listed as one of
the top ten global health threats, particularly as a consequence of vaccine misinformation in
social media. In addition, individuals may not want to have to endure short-term adverse
reactions, such as having a high fever and/or sore arms caused by the vaccines [10]. As
a result, it is important for healthcare providers and policymakers to understand key
factors explaining an individual’s intention to get COVID-19 vaccinated. More specifically,
widespread COVID-19 vaccination alongside herd immunity may reduce the infection rate
and mortality of COVID-19.

Using a theory can efficiently and rapidly identify key psychological factors that
explain an individual’s intention to get vaccinated, including COVID-19 vaccination [11].
Among several useful theories explaining vaccination uptake (e.g., protection motivation
theory (PMT [12]), a theory using fear and perceived vulnerability to explain human health
behaviors; and health belief models (HBM [13]), a theory using health perceptions to
explain human health behaviors), the theory of planned behavior (TPB) [14] serves as the
present study’s main framework to investigate an individual’s intention to get COVID-19
vaccinated. The TPB proposes that attitude (i.e., how an individual evaluates a behavior),
subjective norm (i.e., how an individual perceived others’ judgement on a behavior),
and perceived behavioral control (i.e., how an individual is confident in performing a
behavior) are key psychological constructs to explain why an individual performs a specific
behavior [14].

More specifically, the efficacy of using TPB on vaccination uptake has been evidenced
in research on individuals’ intention to uptake influenza vaccination [15,16], human papil-
lomavirus (HPV) vaccination [17], and more recently COVID-19 vaccination [18]. Moreover,
the efficacy of the three main constructs in the TPB (i.e., attitude, subjective norm, and
perceived behavioral control) is promising in explaining individuals” intention to uptake
vaccination [19]. One meta-analysis reported the total explained variance of intention
to uptake vaccination to be 54% [19]. Although actual behavior (i.e., actual COVID-19
vaccination uptake) is a much more important outcome measure than the intention (i.e.,
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intention to uptake COVID-19 vaccination), the present study focused on intention rather
than actual behavior (i.e., COVID-19 vaccination uptake) for the following reason. At
the time when data collection took place, the numbers of COVID-19 vaccination doses
available were insufficient to cover the entire Iranian population. Therefore, the shortage
of COVID-19 vaccination doses may have biased (i.e., underestimated) actual behavior
or COVID-19 vaccination uptake. In this regard, using the TPB to explain individuals’
intention to get COVID-19 vaccinated is appropriate.

Taking COVID-19 vaccination uptake as an example in explaining the three constructs,
attitude indicates whether an individual judges getting COVID-19 vaccinated as positive
or negative. Subjective norm indicates whether an individual receives and perceives
others’ (especially those with a close relationship, such as a spouse, or the authorities,
such as physicians) opinions on COVID-19 vaccination and therefore changes their belief
concerning COVID-19 vaccination. Perceived behavioral control indicates whether an
individual perceives whether their control and ability (e.g., time, financial support, and
opportunity) assists him or her to get COVID-19 vaccinated. An individual’s intention
to get COVID-19 vaccination is subsequently explained by these three aforementioned
constructs [18,19]. In summary, the TPB claims that attitude, subjective norm, and perceived
behavioral control are important constructs that explain the intention of an individual
to perform a human behavior [14]. This can be applied to the behavior of COVID-19
vaccination uptake as well as to the intention to get COVID-19 vaccinated [19,20].

However, some scholars claim that the three main constructs in the TPB are insufficient
in explaining complex human behaviors [20]. Therefore, arguments on whether the TPB
should be retained in health-related behaviors have been debated [21-24] and the notion of
extending the TPB has been generally acceptable among behavioral researchers. Therefore,
the present study extended the TPB with the incorporation of another two important factors
(fear and perceived vulnerability) proposed by PMT [25]. The PMT claims that perceived
vulnerability (e.g., how an individual perceives the possibility of getting infected) is trig-
gered by fear and then results in an intention for protection (e.g., COVID-19 vaccination
uptake) [26,27]. With the consideration of fear and perceived vulnerability (hereafter, the
present study uses perceived infectability because only the infectability construct was
assessed as part of the vulnerability in the present study), the extended TPB was therefore
examined in the present study.

Apart from incorporating fear and perceived infectability into the TPB, to the best of
the present authors’ knowledge, there are no large-scale studies discussing the effectiveness
of the extended TPB on intention to uptake COVID-19 vaccination. More specifically, the
TPB (or part of the TPB) has not been applied to studies with a sample size larger than
10,000 participants. For example, the sample size was 2653 in Zhang et al.’s study [28]; 398
in Shmueli’s study [18]; 374 in Sturman et al.’s study [29]; 2529 in Cordina et al.’s study [30];
and 788 in Guidry et al.’s study [31]. In this regard, the present authors proposed to
use a large-scale study incorporating more than 10,000 individuals to fully examine the
effectiveness of the extended TPB. Moreover, the large Muslim majority in Iran (99%)
could have an effect on their vaccine behavior. More specifically, from religious texts
in Islamic books, all of them emphasize observing health tips to prevent disease and
prioritize prevention over treatment. Moreover, there have been some concerns about the
COVID-19 vaccines in Islamic religion because vaccination is not supposed to be Halal (i.e.,
lawful in Islamic law). However, religious leaders have had a large influence on Muslims’
willingness to uptake or not uptake vaccination. Therefore, the willingness of vaccination
uptake among Iranian Muslims may be different from people with other religious beliefs.
As a result, it is important to examine whether the extended TPB can work on such a
specific population.

The main study aim was to examine the psychological constructs that significantly
explained individuals’ intention to get COVID-19 vaccinated with the use of the extended
TPB (Figure 1). The specific hypotheses were that (i) fear of COVID-19 would positively
explain perceived behavioral control over COVID-19 vaccination uptake, (ii) fear of COVID-
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19 would positively explain the subjective norm of COVID-19 vaccination uptake, (iii) fear
of COVID-19 would positively explain attitude toward COVID-19 vaccination uptake,
(iv) fear of COVID-19 would positively explain perceived COVID-19 infectability, (v)
perceived COVID-19 infectability would positively explain attitude toward COVID-19
vaccination uptake, (vi) perceived behavioral control over COVID-19 vaccination uptake
would positively explain the intention of COVID-19 vaccination uptake, (vii) the subjective
norm of COVID-19 vaccination uptake would positively explain the intention of COVID-19
vaccination uptake, (viii) attitude toward COVID-19 vaccination uptake would positively
explain the intention of COVID-19 vaccination uptake, and (ix) perceived COVID-19
infectability would positively explain the intention of COVID-19 vaccination uptake.

Perceived
behavioral

control

Subjective norm Intention

A A

Attitude

Perceived
COVID-19
infectability

Figure 1. Proposed model to examine intention of COVID-19 vaccination uptake. Perceived behavioral control, subjective

norm, attitude, and intention are constructs described in the Theory of Planned Behavior; fear of COVID-19 and perceived
COVID-19 infectability are constructs described in Protection Motivation Theory.

2. Materials and Methods
2.1. Participants and Recruitment Procedure

The study population consisted in residents of Qazvin province who lived in cities and
villages of the province. Qazvin is one of the cities of Iran, which is located in the central
part of this country (50 km northwest of Tehran). According to the latest census conducted
in 2018, the population of the province comprised 1,273,761 individuals, with 51% being
male. The vaccination policy in Iran comprised the formulation of a priority list for the
whole country’s population in 2021. The first priority cohorts included frontline healthcare
workers, workers and residents in elderly centers, and veterans. The second priority
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cohorts were older adults aged over 80 years. At the time of writing, Iran was trying to
import vaccines from Russia Sputnik V (Gamaleya Research Institute of Epidemiology and
Microbiology, Moscow, Russia), China Sinovac (Sinovac Biotech Ltd., Beijing, China), and
South Korea AstraZeneca (SK Bioscience, Gyeonggi-do, Korea), as well as using vaccines
under COVID-19 Vaccines Global Access (COVAX).

To collect the data, the study utilized multistage stratified cluster sampling. More
specifically, Qazvin Province was stratified into 70 strata. From each stratum, a number
of centers were randomly selected from health centers in each stratum based on the size
of population. From each health center, families were randomly selected from the list of
families in the health centers. Twenty well-trained interviewers then contacted the selected
families. The study was then described and their willingness to participate in the study
was checked. After participant agreement, the interviewer visited them at home to describe
more about the study and to administer the survey. The participation rate was 78% and
there was no obvious pattern indicating selection bias across the strata. Therefore, the
present study obtained a representative sample of the general adult population in Qazvin.
Initially, six cities in Qazvin province (i.e., Qazvin, Takestan, Avaj, Alborz, Buin Zahra, and
Abyek), were considered as clusters. Then, the stratification was carried out in each city
based on urban and rural areas. Finally, a number of centers were randomly selected from
health centers in each urban and rural area and the list of families covered by them were
then randomly selected (based on the size of population). Several well-trained interviewers
visited the eligible participant’s home to conduct an in-person survey in the period between
19 February and 9 April 2021.

The inclusion criteria for the present study’s participants comprised (i) adult residents
(aged 18 years or above) in Qazvin province and (ii) those who were willing to participate
in the study. The exclusion criteria were those who were guests and tourists in Iran. All
procedures conducted were approved by the Ethics Committee of Qazvin University of
Medical Sciences (IR.QUMS.REC.1399.418). Written Informed consent was obtained from
all study participants.

2.2. Measures
2.2.1. Fear of COVID-19

Fear of COVID-19 was assessed using the Fear of COVID-19 Scale (FCV-19S). The
FCV-19S is a well validated instrument that uses seven items to assess an individual’s fear
of COVID-19. All the items were assessed using a five-point Likert scale and a higher score
indicates a higher level of fear of COVID-19. Prior studies have shown that the FCV-19S has
satisfactory psychometric properties in different language versions, including the Persian
version [32-34]. In the present sample, the internal consistency (« = 0.88), composite
reliability (CR = 0.87), and average variance extracted (AVE = 0.48) were acceptable.

2.2.2. Perceived COVID-19 Infectability

Perceived COVID-19 infectability was assessed using five items (sample item: “My
immune system protects me from COVID-19 that other people get”). The five items were
assessed in the Persian language utilizing a five-point Likert scale. A higher score indicates
a higher level of perceived COVID-19 infectability. In the present sample, the internal
consistency (« = 0.70), composite reliability (CR = 0.67), and average variance extracted
(AVE = 0.30) were acceptable.

2.2.3. Perceived Behavioral Control over COVID-19 Vaccination

Perceived behavioral control over COVID-19 vaccination was assessed using two items
(sample item: “I have resources, time and opportunities to get COVID-19 vaccination”).
The two items were assessed in the Persian language utilizing a five-point Likert scale.
A higher score indicates a higher level of perceived behavioral control over COVID-19
vaccination. In the present sample, the internal consistency (« = 0.75), composite reliability
(CR =0.76), and average variance extracted (AVE = 0.61) were acceptable.
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2.2.4. Subjective Norm of COVID-19 Vaccination

Subjective norm of COVID-19 vaccination was assessed using two items (sample item:
“Most people who are important to me would want me to get COVID-19 vaccination”).
The two items were assessed in the Persian language utilizing a five-point Likert scale. A
higher score indicates a higher level of subjective norm of COVID-19 vaccination. In the
present sample, the internal consistency (« = 0.89), composite reliability (CR = 0.88), and
average variance extracted (AVE = 0.79) were acceptable.

2.2.5. Attitude toward COVID-19 Vaccination

Attitude toward COVID-19 vaccination was assessed using six items (sample item:
“For me, getting the COVID-19 vaccination would be extremely bad (scoring 1)/extremely
good (scoring 5)). The six items were assessed in the Persian language utilizing a five-
point Likert scale. A higher score indicates a higher level of subjective norm of COVID-19
vaccination. In the present sample, the internal consistency (« = 0.94), composite reliability
(CR =0.94), and average variance extracted (AVE = 0.72) were acceptable.

2.2.6. Intention to Get COVID-19 Vaccinated

Intention to get COVID-19 vaccinated was assessed using two items (sample item: “I
am willing to get COVID-19 vaccination”). The two items were assessed in the Persian
language utilizing a five-point Likert scale. A higher score indicates a higher level of
intention to get COVID-19 vaccinated. In the present sample, the internal consistency
(0c = 0.92), composite reliability (CR = 0.91), and average variance extracted (AVE = 0.84)
were acceptable.

2.3. Data Analysis

Descriptive statistics were firstly carried out to understand the present sample’s demo-
graphic characteristics and the scores of the tested constructs (including fear of COVID-19,
perceived infectability, and the TPB constructs of attitude, subjective norm, and perceived
behavioral control). Pearson correlations were then used to understand the bivariate cor-
relations between the tested constructs. Structural equation modeling (SEM) with the
maximum likelihood estimator was performed to examine the model that incorporated
fear of COVID-19 and perceived infectability into the TPB. More specifically, perceived
infectability, perceived behavioral control, subjective norms, and attitude were hypothe-
sized as the mediators in the relationship between fear of COVID-19 and intention to get
COVID-19 vaccinated (see Figure 1 for the illustrated proposed model). In order to have a
better understanding regarding the additional explained variance in perceived COVID-19
infectability and fear of COVID-19, nested models were evaluated. Following this, in-
variance using multigroup SEM was tested for the final supported model across gender,
living area, and age. Bias-corrected bootstrap test with 10,000 bootstrapping samples was
used to examine whether the mediated effects exist. Furthermore, the following fit indices
were used to examine whether the collected data fitted well with the proposed model:
comparative fit index (CFI) > 0.95, Tucker-Lewis index (TLI) > 0.95, root mean square
error of approximation (RMSEA) < 0.06, and standardized root mean square residual
(SRMR) < 0.08 [35]. The SEM was done using the IBM AMOS 24.0 (IBM SPSS, Chicago, IL).

3. Results

The characteristics of the large sample (1 = 10,843) are reported in Table 1. In brief, the
mean age of the participants was 35.54 years (SD = 12.00); slightly over one-third of the
participants were males (1 = 4092; 37.7%); nearly three-quarters of the participants were
currently married (n = 8092; 74.6%); slightly over three-quarters of the participants resided
in a city area (n = 8186; 75.5%); and the top three educational levels were having a university
degree (n = 4230; 39.0%), having a diploma degree (n = 2761; 25.5%), and completing
secondary high school education (n = 1540; 14.2%). Moreover, all the participants in the
present study were Muslim.
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Table 1. The demographic characteristics of the participants included in this study.

Demographic Variable Mean =+ SD or n (%)
Age 35.54 £+ 12.00
Gender
Male 4092 (37.7%)
Educational levels
University 4230 (39.0%)
Diploma 2761 (25.5%)
High school 974 (9.0%)
Secondary school 1540 (14.2%)
Primary school 986 (9.1%)
Mliterate 352 (3.2%)
Marital status
Married 8092 (74.6%)
Single 2751 (25.4%)
Accommodation
City 8186 (75.5%)
Rural 2656 (24.5%)

SD = Standard deviation.

Table 2 reports the bivariate correlations between the fear of COVID-19, perceived
infectability, and TPB constructs. All the bivariate correlations were significant (p < 0.01)
with the magnitudes ranging between 0.172 and 0.765. Moreover, Table 3 reports the
mean (SD) scores of the fear of COVID-19, perceived infectability, and TPB constructs (i.e.,
attitude, subjective norm, perceived behavioral control, and intention).

Table 2. The correlations of theory of planned behavior variables.

Variable 1 2 3 4 5 6
1. Fear of COVID-19 1
2. Perceived infectability 0.419 ** 1
3. Perceived behavioral 0172% 0241 ** 1
control
4. Subjective norms 0.213**  0.318**  0.487 ** 1
5. Attitude 0.232**  0.345**  0.492*  0.765** 1
6. Intention 0.219*  0.325*  0.523*  0.686**  0.740 ** 1
®=p <001,

Table 3 further reports the item properties for all the tested constructs (i.e., fear of
COVID-19, perceived infectability, and TPB constructs). All the items had moderate to
strong factor loadings. More specifically, factor loadings (i.e., how an item was associated
with a latent construct) for attitude construct were between 0.794 and 0.909; for subjective
norm were 0.881 and 0.898; for perceived behavioral control were 0.720 and 0.837; for
intention were 0.907 and 0.927; for perceived COVID-19 infectability were between 0.384
and 0.703; for fear of COVID-19 were between 0.631 and 0.765.

All the nested models had satisfactory fit statistics, except for the significant x? test,
indicating that the TPB and extended TPB were both supported. Moreover, nested models
showed that perceived infectability added 10.1% of explained variance on intention to
uptake COVID-19 vaccination. Fear of COVID-19 further added 0.7% of explained variance
(Figure 3). When scrutinizing the proposed final model that incorporates fear of COVID-19
and perceived COVID-19 infectability with the TPB, it had a good fit for all the fit indices but
a significant x2 test (x% = 5496.57; p < 0.001). The satisfactory fit indices of the final model
were CFI = 0.970, TLI = 0.962, RMSEA = 0.040 (90% CI 0.039, 0.041), and SRMR = 0.050.
Moreover, the proposed final model’s path coefficients were all significant (Figure 3c),
indicating that perceived behavioral control, subjective norm, attitude, and perceived
COVID-19 infectability significantly explained an individual’s intention to get COVID-19
vaccinated (Figure 3). The final model showed that the path coefficients were invariant
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across age, gender, and living place (Table 4). Mediation analyses further indicated that
perceived COVID-19 infectability and TPB constructs were all significant mediators in
the relationship between fear of COVID-19 and intention to get COVID-19 vaccinated
(standardized coefficient = 0.302; coefficient = 0.369; SE = 0.007; 95% CI from the bias-

corrected bootstrap test = 0.278, 0.327; p < 0.001).

Table 3. Items for Study Measures with Descriptive Statistics, Reliability Coefficients, Factor Loadings, and Average

Variance Extracted Statistics.

Construct; Mean (SD) Measurement Item A o CR AVE
0.88 0.87 048
I am most afraid of coronavirus-19 0.648
It makes me uncomfortable to think about coronavirus-19 0.742
Fear of COVID-19; My hands become clammy when I think about coronavirus-19 0.631
21.12 (6.94) I'am afraid of losing my life because of coronavirus-19 0.735
When watching news and stories about coronavirus-19 on social media, I 0.765
become nervous or anxious ’
I cannot sleep because I'm worrying about getting coronavirus-19 0.650
My heart races or palpitates when I think about getting coronavirus-19 0.670
0.70 0.67 0.30
Perceived COVID-19 If a COVID-19 patient is “going aFound .in his/her immediate locality”, I 0.703
. e will get it
infectability; My past experiences make me believe I am not likely to get COVID-19 even
3.12 (1.10) . . 0.384
when my friends are sick
In general, I am very susceptible to colds, flu, COVID-19 and other 0,529
infectious diseases ’
I am unlikely to catch a cold, flu, COVID-19 or other illness, even if it is 0457
“going around in the immediate locality” '
My immune system protects me from COVID-19 that other people get 0.615
Perceived Behavioral 0.75 0.76 0.61
Control; Whether or not I get COVID-19 vaccination is completely up to me. 0.720
3.84 (1.05) I'have resources, time and opportunities to get COVID-19 vaccination 0.837
Subiecti . Most people who are important to me would . .. 0.89 0.88 0.79
ubjective norms; want me to get COVID-19 vaccination 0.881
3.83 (1.10) think I should get COVID-19 vaccination 0.898
For me, getting the COVID-19 vaccination would be . .. 0.94 0.94 0.72
extremely bad (1)/extremely good (5) 0.816
. extremely undesirable (1)/extremely desirable (5) 0.879
Attitude; . .
3.86 (0.96) extremely unimportant (1)/extremely important (5) 0.909
extremely useless (1)/extremely useful (5) 0.808
extremely unfavorable (1)/extremely favorable (5) 0.809
extremely harmful (1)/extremely beneficial (5) 0.794
S 0.92 0.91 0.84
I;;Zn(tllolr(l;’ I am willing to get COVID-19 vaccination 0.927
’ ’ I want to get COVID-19 vaccination 0.907

Note. A = Standardized factor loading from structural equation model; « = Cronbach’s alpha reliability coefficient; CR = Composite

reliability; AVE = Average variance extracted from structural equation model; SD = Standard deviation.
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Figure 3. (a) Findings in the proposed model without perceived COVID-19 infectability and fear of COVID-19; (b) Findings
in the proposed model without fear of COVID-19; (c) Findings in the proposed model; all the constructs together explained
67.6% of the intention to get COVID-19 vaccinated. Perceived behavioral control, subjective norm, attitude, and intention are
constructs described in Theory of Planned Behavior; fear of COVID-19 and perceived COVID-19 infectability are constructs
described in Protection Motivation Theory. ** p < 0.01; *** p < 0.001; CFI = comparative fit index; TLI = Tucker-Lewis index;
RMSEA = root mean square error of approximation; SRMR = standardized root-mean-square residual.
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Table 4. Invariance evaluation across age, gender, and living place through multigroup structural equation modeling.
Fit Statistics
Model and Comparisons 3 Py
X~ (df) Ax* (Adf) CFI ACFI TLI ATLI RMSEA
Gender (male vs. female)
M1: Unconstrained 5257.24 (460) * - 0.971 - 0.965 - 0.031
M2: Measurement weights 5305.79 (478) * 45.552(18) * 0.971 0 0.967 0.002 0.031
M3: Measurement intercepts 5889.68 (502) * 632.44(42) * 0.968 —0.002 0.964 —0.001 0.031
M4: Structural weights 5909.02 (512) * 651.78(52) * 0.968 —0.002 0.965 0.00 0.031
MB5: Structural Covariances 5914.90 (513) * 657.66(53) * 0.968 —0.002 0.965 0.00 0.031
Mé6: Structural Residuals 6009.70 (521) * 752.46(61) * 0.967 —0.003 0.965 0.00 0.031
M?7: Measurement Residuals 6726.63 (554) * 1469.39(94) * 0.963 —0.008 0.963 0.002 0.032
Age (above 35 years vs. below 35 years)
M1: Unconstrained 5307.66 (460) * - 0.971 - 0.965 - 0.031
M2: Measurement weights 5365.10 (478) * 57.44(18) * 0.971 0 0.966 0.001 0.031
M3: Measurement intercepts 5606.77 (502) * 299.11(42) * 0.969 —0.002 0.966 0.001 0.031
M4: Structural weight 5610.44 (512) * 302.78(52) 0.970 —0.001 0.967 0.002 0.030
MB5: Structural Covariances 5610.57 (513) * 302.91(53) * 0.970 —0.001 0.967 0.002 0.030
MBé: Structural Residuals 5706.17 (521) * 398.51(61) * 0.969 —0.001 0.967 0.002 0.030
M7: Measurement Residuals 6263.78 (554) * 956.12(94) * 0.966 —0.005 0.966 0.001 0.031
Living (city vs. rural)
M1: Unconstrained 5214.69 (460) * - 0.972 - 0.966 - 0.031
M2: Measurement weights 5259.74 (478) * 45.05 (18) * 0.971 —0.001 0.967 0.001 0.030
M3: Measurement intercepts 5419.85 (502) * 205.16(42) * 0.971 —0.001 0.968 0.002 0.030
M4: Structural weights 5450.73 (512) * 236.03(52) * 0.970 —0.002 0.968 0.002 0.030
MB5: Structural Covariances 5450.74 (513) * 236.05(53) * 0.970 —0.002 0.968 0.002 0.030
Meé: Structural Residuals 5508.89 (521) * 294.20(61) * 0.970 —0.002 0.968 0.002 0.030
M?7: Measurement Residuals 5692.11 (554) * 477.42(94) * 0.969 —0.003 0.969 0.003 0.029

* p < 0.05. CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root mean square error of approximation.

4. Discussion

To the best of the present authors’” knowledge, the present research is the first large-
scale study presenting empirical evidence of using extended TPB on individuals” intention
to get COVID-19 vaccinated. The findings indicated that incorporating fear of COVID-19
and perceived COVID-19 infectability into the TPB was effective in explaining Iranian
people’s intention to get COVID-19 vaccinated. The proposed model was supported
by the data, and the nine hypotheses in the present study were all supported. More
specifically, (i) fear of COVID-19 positively explained perceived behavioral control over
COVID-19 vaccination uptake, (ii) fear of COVID-19 positively explained subjective norm
of COVID-19 vaccination uptake, (iii) fear of COVID-19 positively explained attitude
toward COVID-19 vaccination uptake, (iv) fear of COVID-19 positively explained perceived
COVID-19 infectability, (v) perceived COVID-19 infectability positively explained attitude
toward COVID-19 vaccination uptake, (vi) perceived behavioral control over COVID-19
vaccination uptake positively explained the intention of COVID-19 vaccination uptake,
(vii) subjective norm of COVID-19 vaccination uptake positively explained the intention
of COVID-19 vaccination uptake, (viii) attitude toward COVID-19 vaccination uptake
positively explained the intention of COVID-19 vaccination uptake, and (ix) perceived
COVID-19 infectability positively explained the intention of COVID-19 vaccination uptake.
By 27 April 2021, the uptake rate of COVID-19 vaccination in Iran was 0.2% [36] although
one Iranian study reported that 65.7% Iranians from 370 online respondents were willing
to pay for COVID-19 vaccination in November 2020 [37]. In this regard, understanding
the psychological factors that explain the intention to get COVID-19 vaccinated among
Iranians is important for authorities and healthcare providers to boost the uptake rate.
Consequently, the infection rate of COVID-19 can be effectively controlled.

The effectiveness of TPB in explaining human behaviors has been widely stud-
ied [38—40] and the present study’s findings extend the effectiveness of TPB to the intention
of COVID-19 vaccination uptake. That is, the present study found that attitude, subjective
norms, and perceived behavioral control in the TPB were all significant factors explaining
intention of COVID-19 vaccination uptake. This finding corresponds well with what prior
TPB studies on vaccination uptake have found [18,28-31]. For example, Guidry et al. found
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that American adults who were more positive toward COVID-19 vaccination and had
higher levels of subjective norms held greater intention to get COVID-19 vaccinated [31].
Zhang et al. reported that mainland Chinese factor workers who had greater perceived
behavioral control possessed a higher level of intention to get COVID-19 vaccinated [28].
Shmueli recently incorporated the TPB with the HBM to explain the intention to get COVID-
19 vaccinated among Israeli adults and found the incorporation of TPB and HBM was
effective [18].

Moreover, the incorporation of fear and perceived COVID-19 infectability from the
PMT [25,26] supplements the usefulness of the TPB. Therefore, healthcare providers may
use fear and perceived COVID-19 infectability (e.g., distributing the true information that
COVID-19 infection has 2% of mortality rate and the prevalence of COVID-19 confirmed
cases is high) to improve an individual’s intention to uptake COVID-19 vaccination. The
present study found that perceived COVID-19 infectability was a significant factor in
explaining individuals” intention to get COVID-19 vaccinated. However, the findings con-
tradict those of Wang et al. [27]. More specifically, they found that perceived vulnerability
(i.e., a construct similar to the present study’s perceived infectability) was not associated
with individuals” intention to get COVID-19 vaccinated. A potential explanation is the
difference in studied populations between the two studies. Wang et al. tested the associa-
tion between perceived COVID-19 vulnerability and intention to get COVID-19 vaccinated
among mainland Chinese university students and the present study tested this association
among the Iranian general population [27]. Because the infection severities of COVID-19
are different in the two countries (i.e., Iran has a more serious COVID-19 situation than
mainland China), it is possible that the participants in Wang et al.’s study had low levels of
perceived vulnerability which subsequently contributed to the nonsignificant association
with intention to get vaccinated [27].

However, the present study’s findings echo those from many studies that fear of
COVID-19 is associated with intention to get COVID-19 vaccinated [41-43]. Moreover,
the present findings provide evidence showing a potential mechanism as to why the fear
of COVID-19 is associated with intention to get COVID-19 vaccinated. More specifically,
fear of COVID-19 may trigger individual’s psychological factors of perceived behavioral
control over COVID-19 vaccination uptake, subjective norm of COVID-19 vaccination
uptake, attitude to COVID-19 vaccination uptake, and perceived COVID-19 infectability.
These psychological factors in turn are likely to contribute to individuals’ intentions to get
COVID-19 vaccinated. This psychological mechanism also works in the Iranian population
who have a strong belief in Muslim religion.

There are some limitations in the present study. First, the present study used self-
reports as the primary data collection method. Therefore, the present study has method
biases related to this type of data collection, such as single-rater bias, recall bias, and
social desirability bias. It should also be noted that the item “I have resources, time and
opportunities to get COVID-19 vaccination” used in assessing perceived behavioral control
construct is a triple-barreled question, which may not accurately assess the situation of
an individual (e.g., someone has adequate time but no resources may have difficulties in
answering this item). Therefore, perceived behavioral control assessed in the present study
may be somewhat biased. Second, the study design was cross-sectional and the causal
relationships among the studied constructs (i.e., fear of COVID-19, perceived COVID-19
infectability, and TPB constructs) cannot be determined. Although the model proposed
in the present study was guided by the TPB and PMT, the present findings only weakly
support COVID-19 vaccination uptake intention. Future studies are therefore needed
to investigate whether the changes in the studied constructs are associated. Third, the
present study did not assess barriers relating to unwillingness to get COVID-19 vaccinated.
Therefore, it is unclear if there are some important factors that may prevent individuals
from getting COVID-19 vaccinated. Future studies are therefore needed to explore barriers
to COVID-19 vaccination. Fourth, the present study did not assess the full concept of the
perceived vulnerability in PMT because only the infectability construct was assessed as part
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of the vulnerability in the present study. This may thus lower the efficacy of the proposed
model in the present study. Fifth, the present study findings may not be generalizable to
other countries given that the severities of COVID-19 outbreak are different across other
countries, cultures, and regions. With the different situations of COVID-19 outbreak, the
intention to get COVID-19 vaccinated may not be the same across geographical regions.
For example, Iranians were found to have a higher level of fear toward COVID-19 when
compared with those residing in other countries [34]. Therefore, the high level of fear
may strengthen the associations between fear of COVID-19 and TPB constructs. However,
in order to effectively control COVID-19 infection, efforts from all countries worldwide
should be worked out in a coordinated framework. Therefore, the specific findings from the
Iranian population are arguably important in controlling the spread of worldwide COVID-
19 infection. Following this limitation, given that the present study recruited mostly Muslim
individuals, the findings cannot necessarily be generalized to other religious populations
(e.g., Christianity and Buddhism). It is possible that religiosity or cultural background may
impact on COVID-19 vaccination uptake intention or behavior. Therefore, future studies
are encouraged to examine this issue further. Finally, the present study did not assess the
actual behavior of COVID-19 vaccination uptake because this information might have been
biased due to the shortage of vaccination doses in Iran. Individuals” intention does not
indicate their actual behavior in getting COVID-19 vaccinated. Therefore, future studies
are encouraged to collect behavior information when the Iranian government has sufficient
COVID-19 vaccination doses.

5. Conclusions

The present study demonstrated that the TPB incorporated with the fear of COVID-
19 and perceived COVID-19 infectability can be used to design effective programs that
will improve COVID-19 vaccination uptake rate among the Iranian population. For ex-
ample, Iranian authorities and healthcare providers may advocate the beneficial effects
of COVID-19 vaccination (i.e., improving the attitude construct in TPB because attitude
was found to be significantly associated with intention to get COVID-19 vaccinated) and
provide accurate facts regarding the adverse effects of COVID-19 vaccination uptake (i.e.,
improving the subjective norm construct in TPB because the subjective norm was found
to be significantly associated with intention to get COVID-19 vaccinated). More specifi-
cally, positive advertisements for COVID-19 vaccines, showing celebrities and important
authorities getting vaccinated, may increase subjective norms and subsequently improve
the willingness of COVID-19 vaccination uptake among Iranian general population. With
such promotion, individuals’ subjective norm and attitude towards COVID-19 vaccination
uptake may be improved. Moreover, governments may consider several methods to deliver
COVID-19 vaccination among individuals residing in distant areas to improve the per-
ceived behavioral control of such individuals. Because the present findings indicated that
perceived behavioral control was associated with intention to get COVID-19 vaccinated,
improved perceived behavioral control may further increase the intention to get COVID-19
vaccinated for these individuals. As a result, the intention to get COVID-19 vaccinated
may be elevated with the aforementioned efforts.
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