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Abstract

Background: This study aim to explore the intentions, motivators and barriers of the general public to vaccinate
against COVID-19, using both the Health Belief Model (HBM) and the Theory of Planned Behavior (TPB) model.

Methods: An online survey was conducted among Israeli adults aged 18 years and older from May 24 to June 24,
2020. The survey included socio-demographic and health-related questions, questions related to HBM and TPB
dimensions, and intention to receive a COVID-19 vaccine. Associations between questionnaire variables and COVID-
19 vaccination intention were assessed by univariate and multivariate analyses.

Results: Eighty percent of 398 eligible respondents stated their willingness to receive COVID-19 vaccine. A unified
model including HBM and TPB predictor variables as well as demographic and health-related factors, proved to be
a powerful predictor of intention to receive COVID-19 vaccine, explaining 78% of the variance (adjusted R
squared = 0.78). Men (OR = 4.35, 95% CI 1.58–11.93), educated respondents (OR = 3.54, 95% CI 1.44–8.67) and
respondents who had received the seasonal influenza vaccine in the previous year (OR = 3.31, 95% CI 1.22–9.00)
stated higher intention to receive COVID-19 vaccine. Participants were more likely to be willing to get vaccinated if
they reported higher levels of perceived benefits of COVID-19 vaccine (OR = 4.49, 95% CI 2.79–7.22), of perceived
severity of COVID-19 infection (OR = 2.36, 95% CI 1.58–3.51) and of cues to action (OR = 1.99, 95% CI 1.38–2.87),
according to HBM, and if they reported higher levels of subjective norms (OR = 3.04, 95% CI 2.15–4.30) and self-
efficacy (OR = 2.05, 95% CI 1.54–2.72) according to TPB. Although half of the respondents reported they had not
received influenza vaccine last year, 40% of them intended to receive influenza vaccine in the coming winter and
66% of them intended to receive COVID-19 vaccine.

Conclusions: Providing data on the public perspective and predicting intention for COVID-19 vaccination using
HBM and TPB is important for health policy makers and healthcare providers and can help better guide compliance
as the COVID-19 vaccine becomes available to the public.
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Background
On March 11, 2020, the World Health Organization
(WHO) declared a novel strain of coronavirus (COVID-
19) as a global pandemic [1]. At the time of conducting
this study (June 2020), no vaccine to COVID-19 has be-
come available yet, and such vaccines were estimated to
become available only at the end of 2021 [2]. However,
sooner than expected, in December 2020, the U.S. Food
and Drug Administration (FDA) authorized a vaccine to
COVID-19 by Pfizer-BioNTech [3]. This authorization
was quickly followed by authorizations to other vaccines
by Moderna, AstraZeneca/Oxford and Jansen. Immedi-
ately after the first vaccine became available, mass vac-
cination campaigns against COVID-19 were initiated
around the world. Particularly, in Israel, which was
among the first countries to initiate such a campaign,
more than 49% of people have received at least the first
dose by the end of February 2021 [4].
Nevertheless, even with the availability of COVID-19

vaccines, some part of the public is not expected to get
vaccinated, mainly due to a phenomenon known as vac-
cine hesitancy [5], therefore it is of utmost priority to
understand the intentions, motivators and barriers that
influence the general public to vaccinate against
COVID-19. Such understanding would help prepare
intervention plans based on accessibility to the general
public while targeting populations that show a tendency
not to get vaccinated.
Several studies have examined the intention of the

public to get vaccinated with COVID-19 vaccine. A
study conducted in Europe, involving participants from
Denmark, France, Germany, Italy, Portugal, the
Netherlands, and the UK, demonstrated a high response
rate of 74% [6]. A higher response rate of 86% was found
in Australia [7], while a lower rate of 69% was found
among adults in the United States [8]. In considering the
factors associated with willingness to be vaccinated
against COVID-19, one can divide them into demo-
graphic and health-related predictors and predictors
based on theoretical behavior models.

Demographic and health-related predictors
Recent studies addressing predictors of intention to re-
ceive COVID-19 vaccine have shown that significantly
higher proportion of men were willing to get vaccinated
(77.9%) than women (70.1%), especially among men
above the age of 55 [6]. Likewise, individuals considering
themselves at risk for the disease [9] and those who re-
ported their healthcare provider would recommend they
get vaccinated against COVID-19 [8] were more likely to
self-report acceptability to receive COVID-19 vaccin-
ation. While a relatively small number of studies have
investigated the willingness to receive a vaccine against
COVID-19, many studies have investigated acceptance

of influenza vaccine. In the present study, aimed at de-
termining the willingness to receive a COVID-19 vac-
cine, I adopted some of the factors studied in the case of
influenza vaccine.
The literature reports several dominant characteris-

tics that describe patients who intended to get an in-
fluenza vaccine. Males are apparently more willing to
get vaccinated than are woman [10, 11] and older pa-
tients above the age of 65 are more willing to get
vaccinated than are younger patients [12]. At the
same time, more educated patients and those having
high income levels are willing to get vaccinated [13,
14], as are those having chronic health conditions and
who perceived their health to be less good [15]. Other
characteristics, such as living alone with no partner
or children and being unmarried, were negatively as-
sociated with the desire to get vaccinated [11].
Nevertheless, it is interesting to explore the impact of

theoretical behavior models beyond demographic and
health related predictors.

Predictors based on theoretical behavior models
Theoretical models of health beliefs and risk perception
are essential tools for understanding the factors behind
decision-making by assessing what motivates and in-
hibits people to adopt health-related behavior. HBM is
one of the most widely used models for examining the
relationship between health behavior and the use of
health services. It was developed in the 1950s by social
psychologists at the U.S. Public Health Service [16]. This
strategy seeks to explain and predict preventive health
behavior in terms of certain belief patterns. Specifically,
HBM suggests that an individuals’ engagement (or lack
of engagement) in health-promoting behavior can be ex-
plained by their beliefs about health problems, perceived
benefits of action and barriers to action, and self-
efficacy. A cue to action, must also be present in order
to trigger the health-promoting behavior. HBM has been
widely used in the context of vaccination, and particu-
larly in the context of influenza vaccination. A system-
atic review conducted by Bish et al., 2011 examined the
psychological and demographic factors associated with
uptake of influenza vaccination, demonstrated the exten-
sive use of the HBM [10, 17, 18]. In the same context of
the intention to vaccinate against influenza, perceived
susceptibility refers to the individual’s perception regard-
ing the chance of being infected by influenza. At one
end of the scale one finds individuals who deny the pos-
sibility of infection, while at the other end one finds
people who feel the danger of infection. In previous
studies, this predictor was found to be a significant pre-
dictor for refusing a vaccine (43.2%), of patient percep-
tion of not being at risk for influenza, bias with a sense
of disease resistance, and a low chance of the individual
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getting sick. Perceived severity refers to the individual’s
belief as to difficulties that the disease may create medic-
ally and socially, for example, pain, missing workdays,
etc. Perceived barriers refer to the individual’s perceived
negative aspects related to the action of getting vacci-
nated, such as expenses, physical pain, psychological
considerations or a logistic lack of access [11, 19]. Cues
to action is the last predictor that completes the behav-
ioral change proposed in the original HBM, and include
the presence of internal or external incentives that serve
to motivate vaccination, such as information from the
mass media or a doctor who recommends taking the
vaccine [20].
TPB is another theoretical model used to predict an

individual’s behavior in terms of intention to get vacci-
nated. The model was proposed by Icek Ajzen as a suc-
cessor of the Theory of Reasoned Action [21].
According to the TPB model, the intention to get an in-
fluenza vaccination depends on a number of predictors,
including the attitude towards the vaccine, subjective
norms for carrying out vaccination, and perception of
behavioral control (PBC) of vaccination. Self-efficacy for
vaccination is another predictor that was added to the
original model, as it has been proven that a distinction
must be made between perception of control of behavior
and self-efficacy. Self-efficacy was found to be the most
important predictor for health behavioral intention [22,
23]. A few recent studies have combined the TPB and
HBM approaches to identify health-related behaviors
and intention to receive influenza vaccine among the
general public [19, 24, 25].
In the context of COVID-19, several health beliefs

have also been correlated with vaccine acceptability. For
example, study participants who reported higher levels
of perceived likelihood of getting a COVID-19 infection
in the future and who perceived the severity of COVID-
19 infection were more likely to be willing to get vacci-
nated [8]. The perceived benefit construct in the HBM
was also found to be significant in predicting acceptance
of the vaccine [26]. However, although several studies
have used the TPB model in the context of linking
COVID-19 with preventive behaviors (e.g. social distan-
cing, washing hands, etc.) [27, 28], I’m not aware of any
study using this model to predict COVID-19 vaccine ac-
ceptability. I’m also not aware of any study in which
both models were used to identify the factors of the gen-
eral public’s willingness to receive a COVID-19 vaccine.

Aims and scope
The aims of the present study were to investigate atti-
tudes and beliefs of the general public regarding a future
COVID-19 vaccination, and to identify the determining
factors, motivators and barriers leading to the decision
to receive vaccination or not, by including factors

adopted from the case of influenza, together with the
combined use of the HBM and TPB models.

Methods
Study participants and survey design
I conducted a cross-sectional national anonymous
web-based survey using an electronic questionnaire,
distributed via online social platforms (Google, Face-
book and WhatsApp) among the general Israeli adult
population (i.e., 18 years old or older). The survey
was conducted between May 24 and June 26, after
the Israeli government announced a variety of restric-
tions in May 2020. These strict restrictions, including
lockdown, obligation to wear a mask, etc., were de-
creed during March–April, following the proclamation
of COVID-19 as a global pandemic. At that time,
COVID-19 vaccines were still under development,
with 26 different vaccines in the human trial phase,
according to the WHO [2].
Before distributing the questionnaire to the general

public, the questionnaire was pilot-tested by a panel
of experts in the field, including a statistician, a be-
havioral psychologist and an epidemiologist. Specific-
ally, the experts proofread the questionnaire and
ascertained its content validity in terms of the fit be-
tween each statement in the questionnaire and the
corresponding theoretical variable. The questionnaire
was then amended according to the comments raised
by the experts.

Questionnaire
The following sections describe the dependent and inde-
pendent variables and their operationalization in this
study. Health belief measures were adopted from another
study based on the HBM and TPB models [16, 21].
The parameters comprising the study measurements

were used to build the conceptual model (see Fig. 1) and
are described below.
The questionnaire consisted of the following sec-

tions: (1) socio-demographic predictor variables; (2)
health-related predictor variables (3); HBM predictor
variables (4) TPB predictor variables; (5) intention to
receive a future COVID-19 vaccine; and (6) intention
to receive an influenza vaccine. Overall, the question-
naire consisted of 45 questions and took less than 10
min to complete.

Variables and measurements
The dependent variable was the intention to receive a
future COVID-19 vaccine, originally measured by a
one-item question on a 1–6 scale (1 - not appropriate
at all, 6 - very appropriate). This variable was trans-
formed to a binary variable (1 - intends to get vacci-
nated, 0 - does not intend to get vaccinated) in order
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to simplify our analyses, in terms of being able to
compare individuals that intended to get vaccinated
with those who did not.
The independent variables were grouped into four

blocks:

(1) The socio demographic predictor variables were: (1)
age; (2) gender; (3) education level; (4) personal
status (in partnership or not; with or without
children); (5) socio-economic level, based on the Is-
raeli Central Bureau of Statistics scale; (6) periphery
level, defined by residential area; (7) being an immi-
grant (defined as immigration to Israel after 1989);
(8) number of children; and (9) being medical staff or
not. The age variable was transformed from numeric

to categorical (18–39; 40–64, 65+) in order to exam-
ine differences between specific age groups.1

(2) The health-related predictor variables were: (1)
perceived health status; (2) having a chronic dis-
ease (one or more of the following: heart disease,
vascular disease and / or stroke, diabetes mellitus,
hypertension, chronic lung disease including
asthma or immune suppression); (3) smoking; (4)
being over-weight; (5) past episodes of COVID-
19; (6) past episodes of influenza; and (7) having

Fig. 1 Conceptual framework for the hypothesized predictors of the intention to receive a COVID-19 vaccine

1According to the CDC older adults (people aged 65 years and older)
are at higher risk for severe illness from COVID-19, while young
adults, ages 18–39 have a considerably lower risk for covid-19 severe
morbidity [29].
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received influenza vaccine last year (i.e., past
behavior).

(3) The HBM predictor variables were (Table 1): (1)
perceived susceptibility (included two items,
Cronbach α =0.83); (2) perceived severity (included
two items, Cronbach α =0.73); (3) perceived
benefits (included two items, Cronbach α =0.87);
(4) perceived barriers (included one item); (5) cues
to action (included five items, Cronbach α =0.79);
(6) health motivation (included two items,
Cronbach α =0.75), a dimension added to the
original model. Not many studies include this
consideration as a model variable [23].

(4) The TPB predictor variables were (Table 1): (1)
attitude (included one item); (2) subjective norms
(included two items, Cronbach α = 0.86); (3) PBC
(Perceived Behavioral Control) and (4) self-efficacy.

The last two predictor variables included one item
each, and correspond to dimensions added to the
original model [23].

Items in the HBM and TPB models were mea-
sured on a 1–6 scale (1- not appropriate at all, 6 -
very appropriate).2 Negative items were reverse-
scored. Scores for each item were averaged to ob-
tain each of the HBM- and TPB-independent
categories.

Table 1 Items, response scales and internal consistency for assessing measures of the two theoretical behavior models: HBM and
TPB

Model Measures Items Mean Std a

HBM Perceived
susceptibility

I believe that if I do not get vaccinated, the likelihood of me getting infected with corona will increase 4.58 1.59 0.83

I believe that if I do not get vaccinated, the likelihood of my family and relatives getting infected in
Corona will increase

4.50 1.55

aPerceived
severity

Even if I will get infected with COVID-19 I do not think it will cause me significant suffering or
complications

3.74 1.66 0.73

Even if I get infected with COVID-19, the likelihood of recovering from the disease is very high 2.63 1.38

Perceived
benefits

I believe that COVID-19 vaccine will have high efficacy in preventing significant suffering and complica-
tions of the disease

4.87 1.40 0.87

I believe that if I get vaccinated against COVID-19 the risk of getting infected with the disease or in-
fecting others will decrease

4.97 1.39

Perceived
barriers

Getting vaccinated is expensive, requires time and effort 2.44 1.53 –

Cues to action The chances of me getting vaccinated against COVID-19 will increase if opinion leaders on social
media express support for the benefit of the vaccine

2.98 1.94 0.79

The chances of me getting vaccinated against COVID-19 will increase if friends and family express sup-
port for the benefit of the vaccine

3.63 1.83

The chances of me getting vaccinated against COVID-19 will increase if official guidelines from the
Ministry of Health are published

4.44 1.72

The chances of me getting vaccinated against COVID-19 will increase if my GP recommends me 4.29 1.77

If my workplace takes care of vaccinating the workers against COVID-19, I will vaccinate 4.48 1.90

Health
motivation

I exercise as recommended for my age 3.90 1.70 0.75

I make sure to eat a healthy and varied diet 4.24 1.39

TPB Attitude Getting vaccinated is a tedious process that requires time and effort 2.44 1.53 –

Subjective
norms

Most of my friends will support the COVID-19 vaccine 4.68 1.28 0.86

If I tell my friends and relatives that I intend to get vaccinated against COVID-19 when a vaccine is
available, they will respond positively

4.99 1.23

PBC If I am offered a vaccine against COVID-19 for the coming winter, I’m sure I’ll be vaccinated, and this
decision is entirely up to me.

5.05 1.29 –

Self-efficacy a If I take all the necessary precautions (disinfection of hands, etc.) I do not need to be vaccinated
against corona

4.87 1.33 –

a Cronbach indicates the internal consistency: HBM a = 0.77, TPB a = 0.60
Items Response scale: 1–6 agreement
aNegative items were reverse scored

2Studies in this field typically measure items in the HBM and TPB
models using a five-point Likert’s scale (from strongly disagree to
strongly agree). One weakness of the Likert scale is that participants
may avoid extreme response categories, leading to a central tendency
bias [30].
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Reliability of the questionnaire
A Cronbach α internal reliability method revealed the
internal consistency of HBM to be Cronbach α = 0.77
and of TPB to be Cronbach α =0.60. (Table 1).

Statistical analyses
The data from the electronic questionnaires were
imported into the SPSS 26 software and were identified
by code alone. Data processing and analysis was done
using SPSS 26 software. To test the reliability of HBM
and TPB measures, Cronbach’s α test was used. To de-
scribe the study population characteristics, the following
methods of descriptive statistics were used: frequencies,
percentages, averages and standard deviations.
Relationships between dependent and independent

variables were examined by univariate analyses, using ei-
ther t-tests on independent samples or Chi squared
tests, depending on the characteristics of the examined
variable.
To investigate determinants of intention to receive a

COVID-19 vaccine, a hierarchical logistic regression was
performed. The intention to receive a COVID-19 vac-
cine was used as the dependent variable. With regard to
the independent variables, only variables that were found
in the univariate analyses to be significantly correlated
(p < .05) with intention to receive the COVID-19 vaccine
were included in the regression. These variables were di-
vided into four blocks. Socio-demographic variables were
entered into the first block, health-related factors were
entered into the second block, followed by key variables
from the HBM and the TPB models which entered into
the third and fourth blocks, respectively.

Results
Participants characteristics
Descriptive characteristics of the respondents are pro-
vided in Table 2. Overall, 398 respondents completed
the survey, 60% of whom were female (n = 238). The
average age of those included in the sample was 42.9
years (SD = 14.7), with half of the participants aged 18–
39 years. The majority of those included hold an aca-
demic degree (n = 295) and most live with a partner
(77%). 16.6% of respondents (n = 66) stated that they suf-
fer from at least one chronic disease, most suffering
from hypertension (41.5%) or Diabetes mellitus (20.7%).
A third of the respondents were overweight (n = 128).
Only 2% of participants indicated previous COVID-19
infection.

Willingness to receive COVID-19 and influenza vaccines
Overall, 80% of participants were willing to receive
COVID-19 vaccine (n = 320). 48% of participants (n =
193) reported having received influenza vaccine in the
previous season. Here, the rates reported for individuals

aged 65 and above were significantly higher than for
younger respondents aged 18–39 years (77% vs. 43%, p <
0.05). Although 52% (n = 205) reported having decided
not to receive influenza vaccine in the previous season,
40% of them indicated that they would be willing to get
influenza vaccine in the coming winter and 66% of them
reported they intended to get COVID-19 vaccine, once
available.

Univariate analyses
Results of the univariate analyses between socio-
demographic and health-related variables and willing-
ness to get vaccinated against COVID-19 are reported in
Table 2.
The predictor variables that were found to have a sta-

tistically significant effect (p < 0.05) on intention to re-
ceive COVID-19 vaccine were age group, gender,
educational level, suffering from a chronic disease, being
over-weight and having received influenza vaccine in the
previous season. Predictor variables that were not found
to be statistically significant include personal status, im-
migration, periphery level, socio-economic level, number
of children, being medical staff, smoking, past episodes
of COVID-19 or influenza, or perceived health status.
Results of the univariate analyses between HBM and

TPB variables and the intention to get vaccinated against
COVID-19 are reported in Table 3. Specifically, Table 3
shows the mean values of HBM and TPB predictor vari-
ables, as values on a 1–6 agreement scale, reflecting the
intention to receive COVID-19 vaccine. The results in
Table 3 indicate that according to HBM, those who in-
tend to get COVID-19 vaccine, on average, perceived
COVID-19 to be a more serious illness than those who
did not intend to take the vaccine. The former group
was more susceptible to illness, perceived a higher risk
of infection, perceived more benefits from vaccination,
and had higher levels of cues to action. There was no
significant difference between the two groups in terms
of perceived barriers and health motivation. According
to the TPB model, those who intend to get COVID-19
vaccine, on average, reported higher levels of subjective
norms than those who did not intend to take the vac-
cine. The former group also reported higher levels of
self-efficacy regarding the vaccine. There was no signifi-
cant difference between the two groups in terms of atti-
tude and PBC.

Factors associated with intention to receive COVID-19
vaccine
Our first model, which included HBM variables as well
as demographic and health-related factors (Table 4;
model 1), explained 74% of the variance in intention to
receive COVID-19 vaccine (adjusted R squared = 0.74).
The most important components of the hierarchical
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Table 2 Characteristics of respondents by intention to get vaccinated against COVID-19 (n = 398)

All subjects
(n = 398)

DO not intend to get vaccinated
against COVID-19
N = 78 (20%)

Intend to get vaccinated
against COVID-19
N = 320 (80%)

p-value

N (%) N (%) N (%)

Sociodemographic

Age group 0.031*

18 thru 39 202 (50.8%) 48 (23.8%) 154 (76.2%)

40 thru 64 153 (38.4%) 27 (17.6%) 126 (82.4%)

65+ 43 (10.8%) 3 (7.0%) 40 (93.0%)

Gender 0.001*

Male 160 (40.2%) 18 (11.3%) 142 (88.8%)

Female 238 (59.8%) 60 (25.2%) 178 (74.8%)

Educational level < 0.001*

Non-academic 103 (25.9%) 37 (35.9%) 66 (64.1%)

Academic 295 (74.1%) 41 (13.9%) 254 (86.1%)

Personal status-partnership 0.543

Living with a partner 306 (76.9%) 62 (20.3%) 244 (79.7%)

Not living with a partner 92 (23.1%) 16 (17.4%) 76 (82.6%)

Personal status-living with a child 0.549

Living with a chilled 255 (64.1%) 52 (20.40%) 203 (79.60%)

Not living with a chilled 143 (35.9%) 26 (18.20%) 117 (81.80%)

Socioeconomic level 0.482

Low 31 (7.8%) 6 (19.4%) 25 (80.6%)

Medium 170 (42.7%) 37 (21.8%) 133 (78.2%)

High 191 (48.0%) 32 (16.8%) 159 (83.2%)

Peripheral level 0.779

Periphery 33 (8.3%) 7 (21.2%) 26 (78.8%)

Intermediate 170 (42.7%) 35 (20.6%) 135 (79.4%)

Central 190 (47.7%) 34 (17.9%) 156 (82.1%)

Immigration 0.8

New Immigrant> 89 28 (7.0%) 5 (17.9%) 23 (82.1%)

Native-born and established immigrants 370 (93.0%) 73 (19.7%) 297 (80.3%)

Number of children 0.638

No children 97 (24.4%) 19 (19.6%) 78 (80.4%)

1–2 children 152 (38.2%) 33 (21.7%) 119 (78.3%)

3 children 112 (28.1%) 18 (16.1%) 94 (83.9%)

4+ children 36 (9.0%) 8 (22.2%) 28 (77.8%)

Medical staff 0.5

yes 44 (11.1%) 7 (15.9%) 37 (84.1%)

no 354 (88.9%) 71 (20.1%) 283 (79.9%)

Health related characteristics

Chronic Disease 0.023*

No chronic disease 332 (83.4%) 70 (21.1%) 262 (78.9%)

Chronic disease 66 (16.6%) 8 (12.1%) 58 (87.9%)
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Table 2 Characteristics of respondents by intention to get vaccinated against COVID-19 (n = 398) (Continued)

All subjects
(n = 398)

DO not intend to get vaccinated
against COVID-19
N = 78 (20%)

Intend to get vaccinated
against COVID-19
N = 320 (80%)

p-value

N (%) N (%) N (%)

Smoking 0.078

Yes 44 (11.1%) 13 (29.5%) 31 (70.5%)

No/quitted 349 (87.7%) 64 (18.3%) 285 (81.7%)

Over weight < 0.001*

Yes 128 (32.2%) 14 (10.9%) 114 (89.1%)

No 247 (62.1%) 62 (25.1%) 185 (74.9%)

COVID-19 past disease 0.693

Yes 8 (2.0%) 2 (25.0%) 6 (75.0%)

No 371 (93.2%) 72 (19.4%) 299 (80.6%)

Influenza last year 0.295

yes 43 (10.8%) 11 (25.6%) 32 (74.4%)

no 355 (89.2%) 67 (18.9%) 288 (81.1%)

Influenza vaccine last year < 0.001*

No 205 (51.5%) 69 (33.7%) 136 (66.3%)

yes 193 (48.5%) 9 (4.7%) 184 (95.3%)

Perceived health status 0.079

Very good 295 (74.1%) 64 (21.7%) 231 (78.3%)

Good 89 (22.4%) 14 (15.7%) 75 (84.3%)

Not so good 14 (3.5%) 0 (0.0%) 14 (100.0%)

Note: Percentages of “DO not Intend to get vaccinated against COVID-19” and “Intend to get vaccinated against COVID-19” are calculated as valid % per each row
(i.e., each row sums up to 100%, without missing values)
*p < 0.05

Table 3 Univariate analyses between HBM and TPB variables and the intention to get vaccinated against COVID-19

DO not intend to get vaccinated
(n = 78)

Intend to get vaccinated
(n = 320)

t-test P value (two-tail) Effect size

HBM covariates Mean (SD) Mean (SD) Cohen’s d

Perceived Susceptibility 2.89 (1.54) 4.94 (1.12) −11.09 0.00 1.52

Perceived Severity 2.48 (1.24) 3.36 (1.33) −5.28 0.00 0.68

Perceived Benefits 3.10 (1.44) 5.37 (0.79) −13.41 0.00 1.95

Perceived Barriers 2.55 (1.59) 2.42 (1.51) 0.70 0.48 0.08

Cues to action 2.51 (1.33) 4.16 (1.26) −10.25 0.00 1.27

Health motivation 4.03 (1.51) 4.08 (1.36) −0.32 0.75 0.03

TPB covariates

Attitude 2.55 (1.59) 2.42 (1.52) 0.70 0.48 0.08

Subjective norms 3.49 (1.36) 5.16 (0.85) −10.42 0.00 1.47

PBC 4.91 (1.51) 5.08 (1.24) −0.95 0.35 0.12

Self-efficacy 3.53 (1.44) 5.20 (1.06) −9.67 0.00 1.32

COVID-19 vaccination intention measured by the item: “I want to get vaccinated against the COVID-19 virus soon in case there is a vaccine available”, on a 1–6
agreement scale
HBM and TPB Items Response scale: 1–6 agreement
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regression were the HBM dimensions, which added 45%
to the explained variance, on top of the 29% explained
by the demographic and health-related characteristics.
According to this model, two demographic variables,
gender and education, were associated with intention to
get vaccinated against COVID-19. Men intended to re-
ceive COVID-19 vaccine more than woman (OR = 4.35,
95% CI 1.58–11.93) and educated respondents intended
to receive COVID-19 vaccine more than non-educated
respondents (OR = 3.54, 95% CI 1.44–8.67). Only one
health-related variable, i.e., having received influenza
vaccine last year, was a significant predictor. Respon-
dents who had received the seasonal influenza vaccine in
the previous year were 3.3-fold significantly more likely
to intend to get vaccinated against COVID-19, as com-
pared with those who had not received the seasonal in-
fluenza vaccine in the previous year (OR = 3.31, 95% CI
1.22–9.00).
From the HBM, perceived benefits, cues to action,

and perceived severity were significant predictors of
intention to get vaccinated against COVID-19. Two
perceived benefits, namely, “COVID-19 vaccine will
have high efficacy in preventing significant suffering
and complications of the disease” and “I believe that

if I get vaccinated against COVID-19, the risk of get-
ting infected with the disease or infecting others will
decrease”, were significant predictors of intention to
receive COVID-19 vaccine (OR = 4.49, 95% CI 2.79–
7.22); Two perceived severity statements, namely,
“Even if I will get infected with COVID-19, I do not
think it will cause me significant suffering or compli-
cations” and “Even if I get infected with COVID-19,
the likelihood of recovering from the disease is very
high” were also significant predictors of intention to
get vaccinated against COVID-19 (OR = 2.36, 95% CI
1.58–3.51). Finally, five cues to action: “The chances
of me getting vaccinated against COVID-19 will in-
crease if opinion leaders on social media, friends and
family advise so, official guidelines from the Ministry
of Health are published and if a GP recommends vac-
cination”, were also found as significant predictors of
the intention to receive COVID-19 vaccine (OR =
1.99, 95% CI 1.38–2.87). Susceptibility perceptions
(i.e., beliefs concerning the likelihood of someone get-
ting sick from COVID-19 if not getting vaccinated),
perceived barriers (time/money) and health motivation
(exercise and healthy diet) were not associated with
intention to get receive COVID-19 vaccine.

Table 4 Hierarchical logistic regression analysis - predictors of intention to get vaccinated against COVID-19 (n = 398)

Predictor variables Model 1: sociodemographic,
health-related, and HBM variables

Model 2: sociodemographic,
health-related, and TPB variables

Model 3: sociodemographic,
health-related, HBM and TPB
variables

R2 OR (95% CI) p Value R2 OR (95% CI) p Value R2 OR (95% CI) p Value

Block 1: Sociodemographic 0.12 0.12 0.12

Gender

Female Reference Reference Reference

Male 4.35 (1.58 - 11.93) 0.00 1.94 (0.85 - 4.45) 0.12 3.23 (1.05 - 9.97) 0.04

Education

Non-academic Reference Reference Reference

Academic 3.54 (1.44 - 8.67) 0.01 3.35 (1.56 - 7.21) 0.00 3.67 (1.38 - 9.78) 0.01

Block 2: health-related 0.29 0.29 0.29

Influenza vaccination last year

Not-vaccinated for flu last year Reference Reference Reference

Vaccinated for flu last year 3.69 (1.35 - 10.08) 0.01 8.21 (3.15 - 21.43) 0.00 3.90 (1.26 - 12.07) 0.02

Block 3 model 1: HBM 0.74 0.74

Cues to action 1.99 (1.38 - 2.87) 0.00 1.97 (1.35 - 2.86) 0.00

Benefits 4.49 (2.79 - 7.22) 0.00 3.68 (2.21 - 6.13) 0.00

Perceived Severity 2.36 (1.58 - 3.51) 0.00 2.44 (1.61 - 3.72) 0.00

Block 3 model 2: TPB 0.64

Self-efficacy 2.05 (1.54 - 2.72) 0.00 1.82 (1.22 - 2.70) 0.00

Subjective Norms 3.04 (2.15 - 4.30) 0.00 1.75 (1.06 - 2.87) 0.03

Block 4 model 3: HBM &TPB 0.78

Model 1: R2 = 0.464 (Cox and Snell); 0.738 (Nagelkerke). Model 2: R2 = 0.4 (Cox and Snell); 0.637 (Nagelkerke), Model 3: R2 = 0.49 (Cox and Snell);
0.781 (Nagelkerke)
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The second model considered in this study, which in-
cluded TPB variables as well as demographic and health-
related factors (Table 4; model 2), explained 64% of the
variance in intention to receive COVID-19 vaccine (ad-
justed R squared = 0.64). The TPB model added 35% to
the explained variance on top of the 29% explained by
the demographic and health characteristics (Table 4;
model 2). According to the TPB model, subjective norms
and self-efficacy were significant predictors of intention
to get vaccinated against COVID-19. Two subjective
norms, namely, “Most of my friends will support the
COVID-19 vaccine” and “If I tell my friends and relatives
that I intend to get vaccinated against COVID-19 when
a vaccine is available, they will respond positively” were
significant predictors of intention to receive COVID-19
vaccine (OR = 3.04, 95% CI 2.15–4.30). Self-efficacy was
also a significant predictor of intention to receive
COVID-19 vaccine (OR = 2.05, 95% CI 1.54–2.72). PBC
and attitude were not significant predictors of intention
to receive COVID-19 vaccine.
When key variables from both the HBM and TPB

models were entered into a hierarchical regression
model (Table 4; model 3), all of the existing relationships
remained significant. The combination of HBM and
TPB predictor variables, together with demographic and
health-related factors, explained 78% of the variance in
intention to get vaccinated against COVID-19 (adjusted
R squared = 0.78). Stated differently, adding the TPB
predictor variables, on top of the predictor variables,
considered in the first model, added 4% to the overall
explained variance.

Discussion
The present study examined the intentions of the gen-
eral public to receive a future COVID-19 vaccine, and
investigated various sociodemographic, health-related
and behavioral predictors for these intentions based on
the combined use of the HBM and TPB models. In
examining these predictors, some were found to be con-
sistent with the results of previous efforts (e.g., age, gen-
der and educational level). At the same time, I have
identified other predictors that have not been previously
reported in the context of COVID-19 (e.g., chronic dis-
eases, over-weight, vaccination against influenza in the
previous season, self-efficacy, and subjective norms).
The overall intention to receive a COVID-19 vaccine

found in the present study was very high (80%). This re-
sult is consistent with the findings of Dror et al., who
showed a vaccine acceptance rate of 75% in the entire Is-
raeli population [9], and are also similar to those of
Reiter et al. [8], who found that 69% of participants in
the United States were willing to receive a COVID-19
vaccine, and to those of Wong et al. [26] showing that
48% of participants definitely intend to receive the

vaccine, in addition to the 30% who probably intend to
receive the vaccine.
Higher rates of vaccination intention were reported

among participants aged 65 years and above (93%), simi-
lar to earlier work reporting an acceptance rate of 91.3%
among Chinese adults [31]. It is reasonable to find
higher intention of vaccination among respondents in
this age group, as they are also included in the high-risk
group for COVID-19. In contrast, lower intention was
found for participants aged below 65 as well as in other
sociodemographic groups, including females and non-
academics, similar to what was seen in Fisher et al. and
Neumann-Böhme et al. [6, 32].
I also examined several predictors that may predict an

intention to receive a COVID-19 vaccine, which had ap-
parently not been previously reported in the literature in
the context of COVID-19 vaccine acceptance. With re-
gard to sociodemographic and health-related predictors,
the present study found that respondents with chronic
conditions at higher risk of COVID-19 or those over-
weighted, as well as those who reported having been
vaccinated against influenza in the previous season were
more likely to accept a COVID-19 vaccine. While several
other sociodemographic and health-related predictors
were considered, none were found to be significant in
terms of the intention to receive a COVID-19 vaccine.
These included demographic considerations, such as
personal status, socio-economic level, residence in the
periphery, being an immigrant, number of children and
health-related contrasts, such as perceived health status,
or having been infected with COVID-19 or influenza in
the previous year.
Regarding the use of theoretical behavior models, this

is apparently the first study to use the TPB model to
predict intention to receive a COVID-19 vaccine. The
theoretical framework at the heart of the present study
included demographic variables, health-related factors
and the combined use of the HBM and TPB models.
This unified model was able to explain 78% of the vari-
ance in the intention to receive a COVID-19 vaccine,
which was considerably higher compared to using each
of the two behavior models separately. According to
HBM, perceived benefits, cues to action, and perceived
severity were the most significant predictors of the
intention to receive a COVID-19 vaccine. The findings
regarding disease severity indicate that those who intend
to get vaccinated view themselves as being at high risk
of significant suffering or experiencing complications
should they be infected with COVID-19, as compared to
those who do not intend to get vaccinated. This indi-
cates the need to increase risk perception and severity
among the public, especially among those who perceive
the disease as being non-dangerous. Regarding cues to
action, significant predictors which increased the
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intention to COVID-19 vaccine were recommendations
from the Ministry of Health and GP or carrying out the
vaccination at the place of work. These observations are
similar to findings reported by Reiter et al., who sug-
gested provider recommendation as being a key deter-
minant of vaccination behavior in terms of promoting
the vaccine [8]. Regarding the benefits, those who intend
to receive the vaccine see high perceived benefits in
obtaining the COVID-19 vaccine for protecting them-
selves and others, similar to what Dror et al. reported,
implying that vaccination compliance relies on a per-
sonal risk–benefit perception [9]. Finally, according to
the TPB model, subjective norms and self-efficacy were
found to be significant predictors of the intention to get
vaccinated against COVID-19. Subjective norms that es-
pecially drove respondents were when friends and rela-
tives positively responded to the vaccination.
Our findings underscore the importance of setting up

intervention plans to deal with respondents with low in-
tentions of receiving the vaccine so as to ensure high ac-
tual vaccination uptake, especially among high-risk
groups. Specifically, in future vaccine programs, efforts
should be made to target females, non-academics, and
those who did not vaccinate against influenza in the pre-
vious season. Moreover, public health intervention pro-
grams should put more focus on increasing the
perception of vaccination benefits and the perceived se-
verity of the disease. Several cues to actions should also
be considered, such as investing more resources in infor-
mation campaigns by the Ministry of Health and in
making vaccination available at the workplace. In terms
of subjective norms, efforts should be made to encour-
age individuals to share their positive thoughts and ex-
perience with regard to COVID-19 vaccination with
their friends and relatives, for example by providing
them an easy platform to share the time and location of
their vaccination in social media.
Although this study was conducted in Israel, I believe

that most of our findings can be generalized to other
countries as well. Nevertheless, with regard to the risk
perception predictors, it is important to note that the Is-
raeli government has invested many efforts in conveying
the risk of being infected with COVID-19 and of its po-
tential complications to the public. Moreover, this study
was conducted after the first lockdown in Israel, what
further emphasizes the potential consequences of the
disease.
The COVID-19 epidemic has had an effect not only

on vaccination against this disease but also on readiness
to receive other vaccines, such as that against influenza.
Indeed, a major concern for the coming winter is the
combination of COVID-19 and influenza. Previous stud-
ies have demonstrated how an influenza pandemic can
increase seasonal influenza vaccination acceptance [15],

however, it is not clear whether the COVID-19 pan-
demic has affected influenza vaccine acceptance among
the general public. Only few recent studies showed a
change in terms of intention to accept seasonal influenza
vaccination during the 2019 coronavirus disease pan-
demic among nurses in Hong Kong, China [31]. More-
over, a study conducted in 17 pediatric emergency
departments in 6 countries demonstrated an increase of
15.8% in the number of caregivers who stated they plan
to vaccinate their children against influenza, relative to
the previous year [33]. The findings of the present study
show that the COVID-19 pandemic may have influenced
intentions to receive the seasonal influenza vaccine in
the general public. Half of the respondents reported that
they had decided not to receive influenza vaccine in the
previous season, yet only 40% of the respondents indi-
cated that they would be willing to receive an influenza
vaccine in the coming winter and 66% reported they in-
tend to receive a COVID-19 vaccine.

Limitations
It is important to recognize study limitations when inter-
preting the results reported here. One limitation of this
study is that a convenience sample of participants was
recruited via an online survey. Although the demo-
graphic characteristics of study participants were similar
to those of the general Israeli population, this limitation
should be considered in interpreting the results of the
study, as our sample population does not include those
minorities who do not have high access to online sur-
veys, such as the ultra-Orthodox and Arabs. Additional
limitations come from the fact that in the survey used
here, vaccination intention was assessed under the as-
sumption that COVID-19 vaccine will be free or covered
by basic health insurance. According to Israeli health
policy, influenza vaccine is covered by the basic basket
of services. Hence, it is reasonable to assume that the
COVID-19 vaccine will be similarly covered as part of a
budget for preventive services in public health. More-
over, the study used self-report of influenza vaccine ac-
ceptance in the previous season and intention to
influenza vaccine in the coming winter and COVID-19
vaccine once available. Self-report of actual behavior
may be biased, unlike monitoring actual vaccination. Fi-
nally, the study used a cross-sectional observational de-
sign that does not allow to derive any causal
conclusions. Therefore, it cannot be ruled out that other
variables created pseudo-correlations.

Conclusions
This study provides up-to-date survey data on the
intention of the general public to vaccinate against
COVID-19, and on the sociodemographic, health-related
and behavioral predictors for these intentions, based on
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the combined use of the HBM and TPB models. Our re-
sults highlight that while many adults are willing to re-
ceive a COVID-19 vaccine, vaccination intentions differ
according to a number of sociodemographic, health-
related and behavioral characteristics including: gender,
educational level, vaccination against influenza in the
previous season, high perceived benefits, high perceived
severity, cues to action, subjective norms and self-
efficacy.
These findings are important for health policy makers

and healthcare providers and can help better guide
COVID-19 vaccine compliance. Specifically, efforts
should be made to target females, non-academics, and
those who did not vaccinate against influenza in the pre-
vious season. Moreover, public health intervention pro-
grams should put more focus on increasing the
perception of vaccination benefits and the perceived se-
verity of the disease. Finally, more resources should be
invested in information campaigns by the Ministry of
Health, in making vaccination available at the workplace,
and in encouraging individuals to share their positive
thoughts and experience with regard to COVID-19
vaccination.
As a final note, the current study examined whether

people will accept a future COVID-19 vaccine when
such becomes available. Further research should exam-
ine the lag of time of acceptance now that such a vaccine
is available.
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