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Abstract

The aim of the study was to determine intention to receive
Coronavirus disease-19 (COVID-19) vaccination in India. An
integrated model of Theory of Planned behaviour (TPB) and
Health Belief Model (HBM) was used. Online survey was
conducted in Delhi NCR region to find out the intention to
receive vaccination. Data was collected from 845 respond-
ents during 15 February 2021-15 March 2021, just after
COVID-19 vaccination became available in the India. Partial
Least Square-Structural Equation Modelling was used to
establish the relationships. The results of the analysis show
that proposed framework is significant and explained 71%
variance in intentions. Attitude, subjective norm, perceived
behaviour control and self-efficacy from the TPB had
direct (or significant independent) effects on intention and
perceived benefits, perceived susceptibility from the HBM
have indirect effect on the intentions through attitude. The
present study can be used to maximise the uptake of vacci-
nation in any future pandemic. This theoretically-driven
model can be used to guide health policy makers and health

care providers to increase the uptake of vaccination.

KEYWORDS
HBM, intention to have COVID-19 vaccination, PLS-SEM, TPB
Highlights

e An Integration of TPB and Health Belief Model (HBM) was used
to find out the vaccine intention.
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e The proposed model explained 71% variance in intentions to
have COVID-19 vaccination.

e A significant variation in vaccine intentions is noticed from the
self-efficacy, subjective norms, perceived behaviour control and
attitude.

o Perceived benefits and perceived susceptibility have indirect

impact on intentions through attitude.

1 | INTRODUCTION

In late December 2019, a new strain of COVID-19 virus, was reported in Wuhan city of China, and very soon it spread
in many countries.® World Health Organisation (WHO) declared COVID-19 as a pandemic on 11 March 2020, by
which time only 60 cases were reported across various states of India. Kerala, southern state of India was the state
where first case of COVID-19 was confirmed on 30 January 2020.2 In Asia, India has reported the highest number
of confirmed cases® and, as of 8 May 2021, worldwide, India has the second position in reported cases of COVID-19
after USA.% India has detected more than 20.65 million cases in the first half of April itself.> On 15 April 2021,
more than 2 hundred thousand cases were recorded in India and there was a significant increment in the numbers
of confirmed cases with 217,353 cases on 16 April 2021. Cases of COVID-19 were increasing significantly in first
half of the month of May 2021. Slightly positive cases were going to decrease after 15 May 2021. Worldwide, the
COVID-19 iliness spectrum is broad, ranging from asymptomatic infection to acute respiratory distress syndrome,
culminating death. Now, in August 2021, the confirmed cases of COVID-19 have gone decreased. COVID-19 has
significant effect on the lives of human being by effecting various sectors such as hospitality,® supply chain of fruits,”
agriculture,® education sector’ and mass media.’®

Now scenario has changed. According to Kaur and Gupta,'! number of vaccine development programs had been
initiated to control the spread of pandemic. As a result of these programs, a vaccination for COVID-19 was devel-
oped and it is available for controlling the spread of pandemic. It was launched on 16 January 2021 by the Honour-
able Prime Minister (MOH) in India. In the first phase, the vaccination was received by the healthcare workers and
frontline workers. As per the announcement of the Ministry of Health and Family Welfare that vaccination is given
to the persons over 60 years and the persons between the age group 45 to 59 having comorbid conditions from 1
March 2021. Government, Medical agencies, Pharmacists etc. are continuously watching the response of vaccination.
Therefore, this study focuses on the attitude and behaviour towards COVID-19 vaccination in general.

Numerous studies'?>~*¢ have been conducted on the misinformation and attitude towards the COVID-19 vaccina-
tion. These studies were conducted in UK, China etc. Only few studies have conducted in India’**>'” and focussed on
the willingness, acceptance to pay, benefits and threats. Earlier in the current COVID-19 alert, study was conducted
in Israel to identify the intention to receive COVID-19 vaccination.'® This research was related to find out the inten-
tion for COVID-19 vaccination or influenza for all the persons including priority group and when this research was
conducted, vaccine was not available.

As per the knowledge of author, limited studies have investigated the intentions of the non-priority groups (like
excluded health care workers, administrative staff (e.g., police etc.), old age persons above 60 years old) regarding
the vaccination when COVID-19 vaccination will be available for these groups. Phase Il of the COVID-19 has been
started and the new strain is more powerful than the previous one. The current study was conducted with a view
that COVID-19 is a life-threateningly serious health issue to all. Therefore, it is important to investigate predictors
of intention that influence the decision to have a vaccine or not among the general population during the COVID-19
pandemic. Thus, the current study identified the intention of non-priority population in India to have vaccination.

In order to predict the intentions, social cognition models have been extensively used.’ Theory of Planned

Behaviour (TPB)?° have been used to predict intention and health-related behaviour.'” In order to explain and predict
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the health behaviour, TPB is a most robust and influential social cognition.?'-?* HBM is also an extensively researched
model of health behaviour. The assumption of HBM was belief system of a person that leads a particular behaviour.
Accordingly, health actions are motivated from the degree of fear and expected reduction of fear. Health Belief

Model is used with TPB to predict the intentions to receive vaccination by researchers.824-26

1.1 | Purpose of the study

The main objective of the present study was to investigate the intention of an individual to receive COVID-19 vacci-
nation. This study also aimed to find out the attitudes and beliefs of the general public (including all who have not
received vaccination) towards COVID-19 vaccination and determine the factors that affect the decision to have
vaccination or not by integrating the variables of HBM and TPB.

2 | THEORETICAL FRAMEWORK AND HYPOTHESES DEVELOPMENT
2.1 | Theory of planned behaviour

Theory of Planned Behaviour (TPB)Z have been extensively used to predict intention and health related behav-
jour.” It is a most robust and influential social cognition model to predict and explain the health behaviour.?'-2% The
Theory of Planned Behaviour suggests that the behaviour of an individual can be predicted by his or her behavioural
intention. There are three antecedents of the behaviour intentions to receive COVID-19 vaccination: (a) attitude
towards performing the act (such as favourable and unfavourable attitude), (b) subjective norm (perceived social
pressure to perform or not to perform the act), and (c) perceived behavioural control (capacity to perform the act?°
and more variable are added continually in this model time to time as per the study requirement such as self-efficacy.
These three variables (attitude, subjective norms and perceived control) are correlated with a wide range of behav-
ioural intentions.?” However, under the investigation on different populations, the perceived behavioural control,
subjective norms and relative effect of attitude on intention and behaviour can vary as a function of the behav-
iour.1?2° Many studies on health-related behaviours explained the engagement of people in certain behaviours has
been guided by TPB.27:2¢ TPB is also helpful to guide for designing of influential communications and interferences
that could effectively stimulate behavioural changes.?”*° Explanatory power of the TPB has exemplified to predict
behavioural intention.?>*' Formation of attitude, perceived behavioural control and subjective norms were funda-
mentally depend on the control beliefs, normative beliefs, and behavioural beliefs.?° Beliefs of an individual about
the possibility to perform the behaviour that would lead to certain results is known as behavioural control. Then,
the probability that these outcomes would occur and evaluations of these outcomes (individual's favourable and
unfavourable behaviour) form attitude.®? Likewise, two aspects compose normative beliefs: (a) perceived behavioural
expectations such as the expectation of a person in his or her social environment from the friends, family and other
important reference groups of an individual and (b) motivation of an individual to follow these expectations. Whereas
facilitating factors or obstructing factors for the behavioural performance of an individual are involved in control
beliefs. Self-efficacy (perceived difficulty and perceived confidence of a person to perform a certain behaviour)®® and
perceived control (belief of an individual about their ability to control the behaviour) are two separate factors which

comprises perceived behavioural control.

2.2 | Health belief model

For measuring the health behaviour, the HBM was one of the first models which was based on the health problems.

It remains one of the most widely recognized conceptual frameworks of health behaviour. Health Belief Model was
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emerged in the 1950s. At that time modest number of medical facilities were available.** The assumption of HBM
was belief system of a person that leads a particular behaviour. Accordingly, health actions are motivated from the
degree of fear and expected reduction of fear. However, original HBM was used by the early researchers to predict
the intention and behaviour towards vaccination in the USA.?4%> Four variables from the HBM as perceived benefits
(positive aspects related to vaccination), perceived susceptibility (threats or risk related to the vaccination), perceived
barriers and perceived severity (seriousness of the condition) were included in the study. Perceived susceptibility
can be defined as the subjective risk to a person from contracting a disease or a health condition.®* The feeling of a
person towards the vulnerability to a condition widely vary from each other®® and has significant effect on the behav-
joural intentions.?® Perceived severity is the degree of seriousness of the health condition. It is also the degree of
emotions arise when person thinks about the disease and the type of difficulties a person believes will occur because
of the given health condition.®* The possible social consequences and medical consequences (e.g., death) both are the
part of perceived severity®> and has impact on the attitude and behaviour.

2.3 | Integrated model

Health Belief Model is also used with TPB to predict the intentions to receive vaccination by researchers.'¢24-26
Although the HBM and TPB focuses on the different areas of behavioural formation but they are also related to each
other. To determine the adoption of a health behaviour, the importance of self-efficacy is recognized in both models.
Both models assumes that personal control is an important factor which initiate a particular behaviour. Subjective
norms of TPB might influence HBM which is responsible for health behavioural change. The current study examined
the effect of subjective norms on the behavioural intentions. Another linkage between TPB and HBM is also exist on
the basis of cost and benefit analysis. The conceptualisation and evaluation of attitude from the TPB is based on cost
and benefit.*¢ Behavioural belief is the most important factor which influence the decision of an individual to perform
a particular behaviour. Thus, perceived barriers could be a part of behavioural belief that may be a factor which affect
the attitude in the TPB. Therefore, the current study examines the effect of perceived barriers on attitude directly
and on intentions indirectly through attitude. Behavioural prediction is reflected in this integrated model®” However,
specific skills are not required to get the COVID-19 vaccination. Thus, more variables are not the part of this study.
TPB is represented as a superior model over HBM to predict the behavioural intention in previous studies.?>*¢ TPB
and HBM are integrated by Reid and Aiken®’ along with three more models to predict the behavioural intention, on
the basis of key concepts. Integrated model was also used by the Yang?® to predict the intention to receive HIN1
vaccination. Therefore, the current study examines the applicability of TPB and HBM to predict the intention of
non-priority group to receive COVID-19 vaccination. Figure 1 shows the conceptual relationship between variables.

2.4 | Hypotheses development

Thus, on the basis of above discussion the following hypotheses are formulated to investigate the intention to receive
the COVID-19 vaccination.

12 Perceived benefits have positive effect on the attitude towards vaccination.
1 Perceived benefits have positive effect on the behavioural intentions to receive vaccination.
.. Perceived behaviour control have positive effect on the attitude towards vaccination.

5. Perceived barriers have positive effect on the attitude towards vaccination.

H
H
H
H,, Perceived behaviour control have positive effect on the behavioural intentions to receive vaccination.
H
H,, Perceived barriers have positive effect on the behavioural intentions to receive vaccination.

H

4a Self-efficacy has positive effect on the attitude towards vaccination.
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FIGURE 1 Conceptual framework

H,, Self-efficacy has positive effect on the behavioural intentions to receive vaccination.

Hg, Subjective norms have positive effect on the attitude towards vaccination.

H, Subjective norms have positive effect on the behavioural intentions to receive vaccination.

H,, Perceived severity has positive effect on the attitude towards vaccination.

Hg, Perceived severity has positive effect on the behavioural intentions to receive vaccination.

H,, Perceived susceptibility has positive effect on the attitude towards vaccination.

H,, Perceived susceptibility has positive effect on the behavioural intentions to receive vaccination.
Hg Attitude has positive effect on the behavioural intentions to receive vaccination.

3 | CONCEPTUAL FRAMEWORK

3.1 | Methods

3.1.1 | Participants

This study investigated intention towards the COVID-19 vaccination in India which is a part of the international study.

This research excluded the responses of vaccination priority groups such as health care workers and the persons who
have taken their first dose of COVID-19 vaccine.

3.1.2 | Procedure

This is an empirical study identifies the behavioural intentions of the non-vaccinated persons towards the intake

of COVID-19 vaccine. Survey questionnaire was prepared in this regard to collect the data. Survey instrument was
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prepared by using the Google forms and paper version were also prepared. Convenience sampling method was used
to collect the data. Link of the Google form was sent to the respondents by using the social networking sites (e.g.,
Facebook, WhatsApp group). Survey link was also sent to the friends, colleagues, neighbours and relatives by using
WhatsApp or e-mail and they were also asked to send the link in their contacts to fill the form. Data collection was
started from 15 February 2021, just after the availability of the COVID-19 vaccination for health care workers and
after that, MOH announced the vaccination for old age persons. Data was collected to till 15 March 2021.

3.2 | Ethical considerations

In the beginning of the questionnaire, a cover page was attached. In which whole information about the purpose
of survey were written. Assurance for maintaining the confidentiality of the respondent's identity were given. After
reading the whole information, respondents were asked to participate in the survey. First question was related to the
willingness (are you willing to participate in this survey?). if they select ‘yes’ as the response for the first question,
were included in the study. Monetary incentive was not provided to the respondents, and anonymity was maintained
to ensure the reliability and confidentiality of data. All the minors were not the part of the study.

4 | MEASURES

Measures were drawn from the extended Theory of Planned Behaviour as self-efficacy, perceived behavioural
control, attitude, intention and subjective norms and also from the HBM as perceived barriers, perceived bene-
fits, perceived severity and perceived susceptibility. These measures are adopted from the previous researches on
HBM and TPB.?¢?7:3435 Demographic variables were also included in the questionnaire related to education, gender,

income, age and information about the COVID-19 vaccination.

4.1 | Extended theory of planned behaviour components

All items were measured on a 5-point rating Likert scale, unless otherwise stated. All items used to collect data are
shown in Table 1.

Behavioural Intention to receive COVID-19 was measured with three items. These items are used by the Yang? to
predict the intention to get the H1N1 vaccine. These items are modified according to the current study. Five-point
rating scale is used for measuring the intention (5) anchored at ‘definitely will’ and (1) anchored at ‘definitely will not.
A high score indicated a more positive intention to have a vaccination. Attitude towards Vaccination was measured
using three statements. These statements are based on the behavioural beliefs which represent both experimen-
tal and instrumental attitudes suggested by Ajzen.“° It was measured on a likert scale ranges from strongly disa-
gree to strongly agree. Subjective norm was measured by 4 items. These items were based on the normative belief
strength and motivation.“° Self-efficacy: Control beliefs and capacity should be used to assess self-efficacy.?” Thus,
self-efficacy was measured by three items. First two items were used to assess the capacity beliefs and the third item
was used to assess control beliefs. Perceived Behavioural Control was measured by one item. This item was adopted

from the study of Shmueli'® on COVID-19. ltem was rated on the five-point rating scale.
4.2 | Health belief model components
Perceived Susceptibility: Rosenstock®* suggested that susceptibility referred to one's subjective risks of contracting

a disease or a health condition. Janz and Becker®* also argued that people varied widely in their feelings of personal

vulnerability to a condition. Thus, perceived susceptibility was measured by four items with one end of the scale,
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TABLE 1 Assessing measures with items and sources of TPB and Health Belief Model (HBM)

Model Measures

TPB Behavioural intention to
receive COVID-19

Attitude towards
vaccination

Subjective norm

Self-efficacy

Perceived behavioural
control

Health belief model Perceived susceptibility:
components

Perceived severity:

Items

I am planning to get the COVID-19
vaccine this year.

If I will get an opportunity to get the
COVID-19 vaccine, | will try to get
vaccination.

I will put my sincere efforts to get Covid-
19 vaccine.

| feel that getting the COVID-19 vaccine
is good.

| feel that getting the COVID-19 vaccine
is beneficial.

| feel that getting the COVID-19 vaccine
is wise decision.

My family members think | should get
the COVID-19 vaccine.

Generally speaking, | want to do what my
family members think | should do.

My close friends think | should get the
COVID-19 vaccine.

Generally speaking, | want to do what my
close friends think | should do.

| know just what to do to get the COVID-
19 vaccine.,

| know how to get the COVID-19
vaccine. It is easy for me to get the
COVID-19 vaccine if | wanted to.

If I am offered a vaccine against COVID-
19, I am sure | will be vaccinated, and
this decision is entirely up to me.

The COVID-19 can happen to many
people, including my family, loved
ones and friends.

I Am at risk of suffering from the
COVID-19.

The COVID-19 can happen anytime to
anyone, such as a healthy individual.

The chance of me contracting the
COVID-19 is high.

The COVID-19 causes death quickly.

Many people can die from the
COVID-19.

A person who contracts the COVID-19
will die if not treated.

The COVID-19 is a fatal virus.

No. of
items

3

3
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Source

Yang
(2015)

Yang
(2015)

Ajzen
(1988)

Ajzen and
fishbein
(2005)

Shmueli
(2021)

Rosenstock
(1966)

Becker
(1984)

(Continues)
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TABLE 1 (Continued)
No. of
Model Measures Items items Source
Perceived benefits Taking the COVID-19 vaccine will be 3 Yang
effective in preventing me from (2015)
contracting the virus.
Taking the COVID-19 vaccine will help to
boost my body immunity in battling
the virus.
Taking the COVID-19 vaccine will help
me to save my family from infection.
Perceived barrier Taking the COVID-19 vaccine will result 3 Yang
in certain side effects to my body. (2015)

My body may react adversely to the
COVID-19 vaccine.

It is risky to take the COVID-19 vaccine
because there is high risk of side-
effects from COVID-19 vaccination.

‘strongly disagree’ anchored at (1) and the other end of the scale ‘strongly agree’ anchored at (5). Perceived Severity:
possible social consequences and medical consequences (e.g., death) should be included to evaluate the perceived
severity.®® Therefore, it was measured with four items with (1) anchored at ‘strongly agree’ and (5) anchored at
‘strongly disagree’. Perceived Benefits: Future perceived benefits from the COVID-19 vaccine were measured by four
items. Yang?® used these items to find out the benefits from H1N1 vaccine. These items were modified to measure
the benefits from COVID-19 vaccine. Perceived Barrier consisted of three questions for measuring the perceived
barriers. These items were related to the side effects and adverse reaction from the vaccine. Yang?¢ used these items

to investigate the barriers in HIN1 flu vaccination. These items were modified in case of COVID-19.

4.3 | Demographic details

Participants were asked their age, gender (coded as: 1 = female, 2 = male), education status (coded as: 1 = High
School, 2 = Intermediate, 3 = Diploma, 4 = Graduation, 5 = Post Graduation), family income (1 = below 250,000,
2 = 250,000-500,000, 3 = 500,000-10,00,000 and 4 = above 10,00,000). Respondents were also asked about the
vaccine uptake by using the question: ‘Did you get COVID-19 vaccine?’ This question was rated as ‘yes, ‘no’ If the
respondent answered ‘yes’, they were excluded from the study. High priority groups for vaccination are excluded from
the study. Initially, vaccination was offered to the health care personnel and frontline workers. Persons over 60 years
of age of 1 January 2021 are included in the second group to receive COVID-19 vaccine. Persons between 45 and
59 with comorbid conditions are also included under the second group to receive vaccination (MOH). All the persons

who have taken vaccination were excluded from this study.
4.4 | Data analysis
Present study was a cross-sectional survey and data was collected through the electronic form of the question-

naire. Electronic questionnaires were imported into SPSS 23. Data processing was done through SPSS. Partial Least
Square-Structural Equation Modelling (PLS-SEM) was used over the Covariance-Based-SEM (CB-SEM) because
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PLS-SEM is used to predict the key target constructs and it is not possible by using CB-SEM. The current study's aim
is to predict the attitude and behaviour towards the COVID-19 vaccination. Hence, in this case PLS-SEM is useful.
CB-SEM is useful in theory confirmation and theory testing but not useful in extension and exploration the exist-
ing structural theory. TPB and HBM are existing models and integration of these are examined in this study. Thus,
PLS-SEM is best method to analyse the data. PLS-SEM can provide best results on small sample size and CB-SEM
requires large sample. One construct in the current study has only one item and CB-SEM cannot be applied in this
case. Therefore, finally, the analyses of the data were performed using Smart-PLS. First, measurement model was

analysed. After that the structural model was analysed.

4.5 | Participants characteristics

Total 845 responses collected from the respondents. Among them only 818 responses were used in the present
study. Remaining were not matching with the aims of the study. Demographic description of these respondents
was as follows: on the basis of age groups; 304 (37.3%) respondents were below 20 years, 320 (39.3%) respondents
were in the age group 20-30, 145 (17.8%) respondents were 41-50 years old, 51-60 years old persons were only
4 (0.5%) and above 60 years were only 8 (1%) respondents. The classification on the basis of gender was as 484
(59.4%) male and 331 (40.6%) female participants. Area wise classification were as follows: 131 (15.8%) respondents
from the rural area, 213 (26.1%) respondents from the semi urban area and 474 (58.2%) respondents from the urban
area participated in the study. On the basis of their education status; 37 (4.6%) respondents have completed high
school, 101 (12.4%) have completed intermediate, 13 (1.6%) have done diploma, 440 (54.2) respondents have done
graduation, 221 (27%) participants have completed post-graduation. On the basis of income groups 404 (49.6%)
respondents were having up to 250,000 Rupees per annum income, 254 (31.2%) participants have 250,000-500,000
per annum income, 92 (11.2%) respondents fall under the category 500,000-10,00,000 Rupees per annum income
and 65 (8%) have more than 10,00,000 Rupees income per year.

Correlation between the variables of TPB and HBM were calculated by using SPSS and it is clear from the Table 2

correlation between these variables were significant.

4.6 | Smart-PLS

PLS-SEM produces a precise and significant relationship between the variables.*! The path models of the PLS are
generally defined by two sets of the linear equations. The first set is known as the measurement model and the
second set is known as a structural model.*?

4.7 | Measurement model analysis

A measurement model analysis determines these relationships, and this condition is required to obtain the rewarding
results from PLS-SEM. According to Hair et al.,*! the validity and reliability of the constructs depend on the meas-
urement models.

4.8 | Common method bias and multicollinearity

Common method bias is well known problem specially occur in survey research and because of the many reasons like:

when estimates are measured with same method,*® cross sectional data, response tendencies, dispositional mood
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states, socially desirable tendencies and so on.***° In this study, the problem of common method bias was treated by
using both procedural and statistical approaches.** Research purpose was clearly mentioned in the beginning of the
questionnaire, proper numbering and levels were assigned to the scale items. Questions were very concise and simple
and double meaning questions were avoided. Statistically, after collection of the data, Harman's single factor test was
applied by using SPSS to check the common method bias.*® Result of which showed that total variance explained
value is 37.7% which means there is no problem of common method bias for this study. The problem of multicollin-
earity was another issue. The value of VIF (Variance Inflationary Factor) should be less than 5.4 In current study all
values of VIF were less than 3.3%¢ except second item of attitude. For attitude two, it was 3.7 which is acceptable.*”

4.9 | Internal consistency reliability

Scale reliability is considered as internal consistency reliability. Inter-correlation's degree between the scale items is
referred to internal consistency.*” Cronbach's alpha was used to check the reliability. The value of which should be
greater than 0.6.“%*’ From the Table 3 all constructs are reliable, having cronbach's alpha value more than 0.7 except
perceived barriers. It is 0.684 and it is acceptable.”® SEM based composite reliability is another measure to check the
reliability of the scale.”® Interpretation of these measures are same. The value of composite reliability should be more
than 0.6 and less than 0.9.#! Table 3 shows the results of composite reliability. All values of composite reliability are more
than 0.6 and less than 0.9. It means scale was reliable. Figure 2 shows the results of outer loadings which are acceptable.

4.10 | Validity analysis

Validity was measured in the forms of convergent validity and discriminant validity.

4.10.1 | Convergent validity

Average Variance Extracted (AVE), outer loadings and indicator reliability of the indicators were used to check
the convergent validity.** According to Fornell and Larcker,? average variance is obtained by a construct from its
indicators relative to the amount due to measurement errors. The threshold value of AVE is 0.5.#* Thus, it should be
more than 0.5, which means on an average more than half of the construct's variance is explained by the indicators
of that construct. Table 4 showed the results of indicator reliability, outer loadings and AVE. Outer loadings of the all
items are more than the threshold value 0.7. Indicator reliability for all items were more than 0.5. Thus, it showed all

indicators were reliable. The values of AVE were also more than 0.5. It is also satisfying the threshold requirement.

TABLE 3 Results of cronbach's alpha and composite reliability

Constructs Cronbach's alpha Composite reliability
Perceived barriers 0.657 0.849
Perceived benefits 0.841 0.868
Perceived susceptibility 0.816 0.896
Attitude 0.913 0.898
Self-efficacy 0.834 0.897
Subjective norms 0.884 0.882
Perceived severity 0.747 0.840

Behavioural intention 0.897 0.898
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FIGURE 2 Model showing the values of outer loadings and R?

4.10.2 | Discriminant validity

Hulland®® states that the degree to which a construct is different from the other constructs is known as discriminant
validity. It was assessed by Fornell-Larcker criterion, cross-loading and HTMT ratio.

4.11 | Cross loadings

The correlation of indicator with other constructs is known as cross-loadings. According to Hair et al.,*! the value of
indicators outer loading with their constructs should be greater than any of its cross loadings. The highlighted value
of indicator in Table 5 with their constructs were greater than other of its cross loadings.

4.12 | Fornell and Larcker criterion

According to Fornell and Larcker,>? the square root of the AVE values with the correlations of the latent variable is
compared under the Fornell-Larcker. From the Table 6, it is clear that the square root of the diagonal value is higher
than from the other off-diagonal values of the constructs.

413 | HTMT ratio

Henseler et al.>* defined HTMT as it is the ratio between trait correlations to the within trait correlations. The results
of the HTMT ratio are shown in Table 7. The threshold value for the HTMT ratio is 0.85°* and if the construct is
conceptually very similar in the path model than 0.90 threshold value is suggested by the Henseler et al.>* Table 7
show that HTMT ratio for all constructs are less than 0.9.
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TABLE 4 Results of outer loadings, indicator reliability and average variance extracted (AVE)

Latent variable Indicators Loadings Indicator reliability AVE
>0.70 >0.50 >0.50

Perceived barriers PBR1 0.915 0.83 0.738
PBR2 0.800 0.64

Perceived benefits PBN1 0.815 0.65 0.759
PBN2 0.880 0.77
PBN3 0.915 0.83

Perceived susceptibility PSUS1 0.955 0.90 0.837
PSUS2 0.873 0.75

Attitude Attitudel 0.922 0.64 0.852
Attitude2 0.942 0.88
Attitude3 0.904 0.81

Self-efficacy SE1 0.907 0.81 0.744
SE2 0.879 0.75
SE3 0.798 0.62

Subjective norms SN1 0.882 0.77 0.741
SN2 0.865 0.73
SN3 0.864 0.73
SN4 0.832 0.68

Perceived severity PSEV1 0.712 0.50 0.569
PSEV2 0.772 0.59
PSEV3 0.815 0.65
PSEV4 0.778 0.59

Behavioural intention Intl 0.893 0.79 0.829
Int2 0.931 0.86
Int3 0.907 0.81

4.14 | Structural equation modelling

To examine the predictive capability of the model and research constructs relations, structural model is evaluated.
The results of the structural model are shown in Figure 3. The structural model is assessed using the significance of
the path coefficients (B), the level of R? (coefficient of determination), f2 (Effect size), Q2 (Predictive relevance of the
model). 5000-sample bootstrapping is used to analyse the model.*> Table 8 shows the results of R?, f2 and Q2 The R?
values 0.25, 0.50 and 0.75 are interpreted as low, moderate and high respectively.®” The values of R? for attitude and
intention to receive vaccination were 0.67 and 0.71 respectively (Figure 2). The values of R were greater than 0.5
which showed integrated model has moderate predicting power. Integrated model was fit as model fit indices showed
the model fitness. The value of Chi-square was more than 0.5 (1321.29), the value of Normative Fit Index was 0.75
and the square root mean residual was less than 0.08 (0.07). These values showed the fitness of integrated model.
The effect size of each exogenous latent construct on the endogenous latent construct was measured through f2.
Large, medium and small effect sizes were termed when the values of f2 were 0.35, 0.15 and 0.02 respectively.
Perceived benefits have large effect on the attitude and perceived barriers has medium effect and remaining vari-
ables have small effect on the attitude. Subjective norms have large effect on the intention to receive vaccination

and others have small effect on the intention to receive vaccination. Predictive relevance of the model is measured
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FIGURE 3 Structural model analysis

through Q2. The values of Q? for attitude and intention are shown in Figure 4 which are more than zero which shows
the predictive relevance of the model.*

4.15 | Results of hypotheses testing

Results of the Integrated model show that perceived benefits have positive effect on the attitude towards vaccination
(B = 0.46, p < 0.01). Thus, hypothesis 1a was accepted. As if people feel that the intake of vaccination is useful in
curbing and controlling the spread of COVID-19, this concept changes the attitude towards vaccination. Simultane-
ously, perceived benefits do not have direct effect on the intention to receive vaccination. The relationship between
these two variables was insignificant (8 = 0.043, ns). Thus, hypothesis 1b was not supported. Second hypothesis 2a
investigated the relationship between perceived behaviour control and attitude. The relationship between theses
variables were not significant (8 = -0.124, p < 0.01) but the relationship between perceived behavioural control
and intention to receive vaccination was significant (8 = -0.045, p < 0.05). Thus, self-decision to be vaccinated has
significant impact on the intention to receive COVID-19 vaccination. Third hypothesis investigated the relationship
between perceived barriers and attitude. The relationship was insignificant (8 = -0.045, ns). Therefore, hypothesis
3a was not accepted. The relationship between perceived barriers and intention to have COVID-19 vaccination was
not significant (8 = 0.003, ns). Thus, hypothesis 3b was not supported. Forth hypothesis investigated the relationship
between self-efficacy and attitude. The relationship was significant (8 = 0.077, p < 0.01) at 5% level of significance.
Self-efficacy also has significant effect on the intention to receive vaccination. Therefore, Hypotheses 4a and 4b
accepted. The relationship of subjective norms with attitude (8 = 0.442, p < 0.01) and intention to receive vaccination
(B = 0.372, p < 0.01) were significant. Thus, hypothesis five was accepted. Subjective norms play a significant role
in behavioural intentions. Sixth hypothesis examined the relationship of perceived severity with attitude and inten-
tion to have COVID-19 vaccination. Perceived severity has not significant relationship with attitude and intention
to receive vaccination. Thus, hypotheses were not significant (8 = 0.05, ns). The relationship between perceived
susceptibility and attitude examined in hypothesis 7a. The relationship was significant (8 = 0.064, p < 0.05). perceived
susceptibility has not significant impact on intentions to have COVID-19 vaccination (8 = 0.044, p < 0.05). There-
fore, the perceived susceptibility and intention to have COVID-19 vaccination was not significantly related. Last
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FIGURE 4 Results of Q2 (Predictive relevance)

hypothesis (Hy) investigated the relationship between attitude and intention to have COVID-19 vaccination and it
is found that relationship was significant (8 = 0.512, p < 0.01). Therefore, hypothesis eight accepted. Results of the
hypotheses are shown in Table 9.

4.16 | Mediation analysis

Perceived benefits and the intention to have COVID-19 vaccination were not directly related but the indirect effect
of perceived benefits on intention to receive vaccination through attitude is significant (8 = 0.232, p < 0.01) at 1%
significant level. Thus, mediation exists between perceived benefits and intention to have COVID-19 vaccination.
Mediation effect also exists between perceived behavioural control and intention to have COVID-19 vaccination.
Perceived behavioural control and the intention to receive vaccination were not directly related but the indirect
effect of perceived behavioural control on intention to have COVID-19 vaccination though attitude was significant
(p = 0.000) at 1% level of significance. Mediation effect between susceptibility and intention to receive vaccination
was also significant (8 = 0.032, p < 0.05). Perceived susceptibility does not have direct impact on intentions but
indirectly through attitude perceived susceptibility has significant on intentions to receive vaccination. Self-efficacy
is also had significant (8 = 0.032, p < 0.01) indirect effect on the intention through attitude. Mediation also exists
between subjective norms and intention through attitude (8 = 0.225, p < 0.01).

5 | DISCUSSION

The present research was carried out to find out the factors that affect the intentions to receive vaccination. During
the COVID-19 pandemic, encouraging the uptake of COVID-19 vaccination is necessary. This is similar to interven-
tions for improving intake of ordinary vaccination of influenza®® and other vaccinations. This study is a combination
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TABLE 9 Results of hypotheses testing

Hypotheses

H,..: Perceived benefits—
Attitude towards vaccination
H,,: Perceived benefits—
Intention to receive vaccination
H,.: Perceived behavioural control—
Attitude towards vaccination
H,,: Perceived behavioural control—
Intention to receive vaccination
H3,: Perceived barriers—
Attitude towards vaccination
H,,: Perceived barriers—
Intention to receive vaccination
H,,: Self-efficacy—>

Attitude towards vaccination
H,,: Self-efficacy—>

Intention to receive vaccination
Hygsa: Subjective norms—
Attitude towards vaccination
Hs,: Subjective norms—>
Intention to receive vaccination
Hy,: Perceived severity—>
Attitude towards vaccination
Hy,: Perceived severity—
Intentions to receive vaccination
H,.: Perceived susceptibility—>
Attitude towards vaccination
H,,: Perceived susceptibility—
Intentions to receive vaccination
Hg: Attitude—

Intention to receive vaccination

Path coefficients

0.456**

0.043

-0.124**

-0.045*

-0.048

0.003

0.063*

0.077**

0.442**

0.372**

-0.034

0.032

0.064*

0.044

0.512**

p-value

0.000

0.168

0.000

0.03

0.168

0.887

0.02

0.003

0.000

0.000

0.197

0.178

0.025

0.136

0.000

T-statistics

13.00

1.37

4.83

2176

0.108

0.142

2.32

2,97

8.43

1.29

1.34

2.248

1.49

12.74

Supported/Not supported
Supported

Not supported

Supported

Supported

Not supported

Not supported

Supported

Supported

Supported

Supported

Not supported

Not supported

Supported

Not supported

Supported

* Significant at 5% level of significance (p < 0.05) and ** significant at 1% level of significance (p < 0.01).

of an extended Theory of planned Behaviour and HBM to predict the behavioural intentions of the non-priority

groups to receive COVID-19 vaccination which explained 71% variation in the behavioural intention. Sharun et al.>”

conducted a study on COVID-19 vaccination acceptance rate in India and reported that the COVID-19 vaccina-

tion acceptance rate is 86.3% and the factors which affect the Covid-19 vaccination intensions among the college

students were identified.'® Dror et al.>® reported the vaccination acceptance rate in Israel and it was 75% which was

lesser than India. Reiter et al.>” also demonstrated the same results in United States. Accordingly, in United States

69% participants were willing to take COVID-19 vaccination whereas the findings of Wong et al.°° showed that 48%

participants will definitely get COVID-19 Vaccination. Thus, the current research is fruitful to analyse the predictors

of the vaccination uptake during COVID-19 pandemic and current framework provide a base to increase the uptake

of vaccination in future interventions.
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In this study, many variables are examined to predict the intention to receive the COVID-19 vaccination. Some
of the variables from the present study were not previously used by the researchers to predict the behavioural inten-
tions towards vaccination. These include demographic variables and health related variables. The majority of sample
was collected from the adult population from the Delhi NCR and UP west region because it consists many good
educational institutions and corporates. Thus, people come from different places to get job and education in Delhi
NCR. The educated population are first adopter of the vaccination. Therefore, educated population were the main
target for the study because their intention to receive vaccination is also very important.

The theoretical model of the present study was to use TPB model which is a widely used model to predict the
intentions to perform a certain behaviour. Simultaneously, this research also used the HBM. Results showed that
the integrated model was significant to predict the intentions. Perceived benefits and perceived severity were the
most important variable drawn from the HBM to identify the behavioural intentions.

The results showed that intention to receive vaccination is significantly affected by the perceived benefits,
self-efficacy, perceived behavioural control, attitude, subjective norms and perceived susceptibility. Among them
perceived benefits and perceived behavioural control are not directly related with intentions but indirectly these
variables are having significant effect on the intentions through attitude. As Goruntla et al.,'” stated in their study
that knowledge about perceived benefits can form positive attitude towards vaccination. Perceived behavioural
control also forms the attitude towards vaccination.* Thus, these two variables (perceived benefits and perceived
behavioural control) have indirect significant effect on the intentions to receive vaccination through attitude towards
vaccination. Hence, these variables are important for forming the attitude and then effect the intentions towards
vaccination. Perceived barriers do not have significant effect on the attitude and intention towards vaccination.
This result is similar to the Malaysian study®® where perceived barrier has lower impact on the intention to receive
vaccination.

The variables like attitude and subjective norms from the original Theory of Planned Behaviour have significant
effect on intentions.'* Subjective norms play a great role in developing the intention. Respondent's intent to be
vaccinated when they heard a positive word of mouth from the friends and family members and opinion of family
and friends about the benefits of COVID-19 vaccination affect the intention to receive vaccination. Similarly, the
effect of self-efficacy on the behavioural intentions was significant. It is similar to the previous studies.®"-¢? The abil-
ity and understanding how to get vaccination has significant impact on of intention and mindfulness intervene the
self-efficacy.® Perceived behavioural control was associated with intention to receive vaccination indirectly through
attitude. It is similar to the previous study conducted in Israel'® where the relationship between perceived behav-
ioural control and intention towards vaccination was significant. However, the effect of perceived control on the
behavioural intention was also significant in case of the HIN1 flu.?¢

Perceived severity was not significantly related with the intention to receive COVID-19 vaccination but perceived
susceptibility was significantly related to the intention to receive COVID-19 vaccination through attitude. Perceived
susceptibility refers to the perception of an individual to be infected by diseases whereas perceived severity refers
to the perception of threat. Hence, if perceived threats and susceptibility increase like fear from the side effects of
the vaccination than the intention to receive vaccination will decrease. Perceived threats will reduce the likelihood of
getting the COVID-19 vaccination and also stop the candidate to perform the desirable behaviour.

6 | IMPLICATIONS OF THE STUDY
6.1 | Managerial and academic implications
The current study provides a theoretical framework which is based on the extended TPB and HBM. This framework

is useful to identify the determinants which influence the decision towards the vaccination uptake. Considering a

large part of the world's population is non-vaccinated and major thrust has been on providing vaccination to the
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entire population. Thus, the present theoretical driven model has been implication against this. The findings of the
study are particularly useful for countries having similar socio-economic, institutional and regulatory settings. The
implications of this research are also useful in academics to determine the factors which can create an intention to
receive vaccination. Academicians can utilise the same model for further research on the similar topics. Integration of

two model (TPB and HBM) can provide the significant results and can be used as the benchmark for further studies.

6.1.1 | Practical implications

This model can guide health policy makers and health care providers to increase the uptake of vaccination. This
theoretical framework is also useful to determine the factors that influence decisions to receive vaccination to curb
the spread of COVID-19. This study can be applied to identify the intention towards booster dose of COVID-19
Vaccination. Government can utilise this framework to enhance the uptake of booster dose. This study states that
attitude has positive effect on the intentions. Attitude can be made by benefits, self-efficacy, perceived susceptibility
and subjective norms. Policy makers can focus on these variables to increase the intentions to receive vaccina-
tion like: awareness about the benefits and spread the knowledge about the centres and methods (where and how
vaccination can take place) can be used to increase the uptake of vaccination. An opinion of the family and friends
also have significant impact on the intentions. Perceived susceptibility also has impact on the intentions. Public
awareness programs should take care of these factors. Thus, future pandemic vaccination uptake can be increase by

theoretically-driven applications.

6.2 | Limitations

In this research intention of an individual was examined as a behaviour expectation, actual behaviour in the form of
commitment to perform (or not perform) the behaviour was not a part of the study.®®© However, vaccine is available
for priority groups or the persons above 60 years old or above. In this study behavioural aspects of the people have
been taken. Model should be controlled by socio-demographic variables. Religious belief about vaccination should be
considered. Due to pandemic crisis, data was collected using convenience sampling mostly from personal contacts
and social networking sites through online mode because there were movement restriction and social distancing
issues. Hence, it may cause selection bias. Data was collected from NCR and western UP mainly. Therefore, findings

of the research may not represent entire population.

7 | CONCLUSIONS

Theoretical framework explained the factors which influence the decision of an individual to receive vaccination. This
study is useful for the researchers, health policy makers and the persons who are involved in the planning for vacci-
nation uptake. This study will help in increasing the uptake of the vaccination by considering this theoretically-driven
model.

Attitude towards the benefits of vaccination is crucial variable because perceived benefits are responsible for the
formation of attitude. Therefore, it is the demand of current situation to create an awareness about the benefits of
vaccination. Perceived behaviour control and subjective norms and self-efficacy are the also responsible for forming
an attitude. Perceived susceptibility and perceived benefits both these variables have indirect effect on the inten-
tions to receive COVID-19 vaccination. Subjective norms (the opinion of family and friends about the vaccination),
perceived behavioural control (self-control) and attitude are the important factors which also determine the intention

to receive vaccination by influencing the behaviour.
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Finally, this study provides a framework which can be used by the different entities like policy makers, health care

providers and researchers to know about the predictors of COVID-19 vaccination intentions.
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