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Abstract
Purpose: The study aims to examine the factors that impact vaccination uptake and 
additional protective behavior during the fourth wave of the pandemic in Israel, 
whereas the “pandemic fatigue” phenomenon has been identified as a hurdle to ad-
herence to protective health behaviors against coronavirus disease 2019 (COVID-19).
Design: A cross-sectional, structured questionnaire was utilized for this investigation 
in September 2021, during the fourth wave of the pandemic.
Methods: A sample of the adult (18+) Israeli population was employed for the study. 
Recruiting participants for the study was conducted through an online internet panel 
company that consists of over 100,000 members, representing all geographic and 
demographic sectors of the Israeli population.
Results: Our findings indicate that pandemic fatigue has begun to have cascading 
effects on vaccination efforts. In particular, this study found that at this stage of the 
COVID-19 pandemic, trust in authorities, and even threat perception components, 
such as concern and fear of contracting the disease, are incapable of predicting vacci-
nation uptake. Instead, perception of the importance of the vaccine and its effective-
ness are predictive of vaccination uptake.
Conclusion: The findings indicate that at this stage of the pandemic, focusing on the 
robustness of the science behind the vaccine is more important than trying to regain 
public trust. The findings also suggest that risk communication employing fear tactics 
is losing its capacity to generate motivation for vaccination.
Clinical Relevance: The findings of this study reveal lessons learned from the COVID-19 
global pandemic. Specifically, the study reveals how in times of prolonged crisis, we 
can currently and, in the future, prepare improved strategies for public communica-
tion in order to promote uptake of protective health behavior, such as vaccination.
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INTRODUC TION

Since the onset of the coronavirus disease 2019 (COVID-19) pan-
demic, a variety of policies have been enacted by governments world-
wide in an effort to contain the outbreak (Hale et al., 2021). Early in 
the pandemic, prior to the extensive availability of vaccines, govern-
ments relied on non-pharmaceutical interventions (NPIs) to reduce 
virus transmission within their respective populations with the aim 
of delaying the timing of the epidemic peak (Flaxman et al., 2020; 
Lai et al., 2020). Health measures focused on minimizing interper-
sonal contact to reduce the risk of person-to-person transmission, 
through mobility restrictions, mask wearing, and social distancing 
(such as school closures and gathering bans), alongside strategies of 
testing and contact tracing (Flaxman et al., 2020; Lai et al., 2020). 
While the stringency of measures has varied throughout the out-
break and across geographical regions, the measures have been in 
place in many countries, for well over a year (Hale et al., 2021).

Alongside multi-pronged countermeasures, vaccination roll-
out campaigns were integrated in late 2020 in order to suppress 
COVID-19 transmission (Shilo, Rossman, & Segal, 2021). In the case 
of Israel, a country of 9.3 million, a supply of the Pfizer-BioNTech 
vaccine was obtained and inoculation began on December 20, 
2020 among healthcare staff, individuals aged 60 years and older, 
and those with additional risks (e.g., immunodeficiency, chronic 
lung disease, diabetes, etc.) and gradually expanded to include all 
eligible individuals (including most recent children over the age of 
5 on November 23, 2021) (Alpert, Herbst, Abramovich, Strugo, & 
Jaffe,  2021; Wilf-Miron, Myers, & Saban,  2021). The vaccination 
drive was orchestrated by the Ministry of Health and conducted by 
four national health maintenance organizations (HMOs), which pro-
vide insurance for all citizens and ensured easy access throughout 
the country (Alpert et al.,  2021; Wilf-Miron et al.,  2021). Despite 
early success and momentum in the vaccination campaign, a moder-
ate, yet the notable level of vaccine hesitancy in the Israeli general 
population was observed (Dror et al.,  2020). Globally, widespread 
immunization has been hampered by the reluctance of large sectors 
of the public to receive recommended available vaccines which, in 
part may be due to the fast-tracked new technology involved with 
the development of COVID-19 vaccines, and these, along with 
the well-established concerns of vaccine opponents (Wilf-Miron 
et al., 2021). This phenomenon may be propagated by a spectrum 
of held views concerning vaccination, spanning from vigilant ac-
ceptors to complete deniers (Rosen, Waitzberg, Israeli, Hartal, & 
Davidovitch,  2021). Anti-vaccination groups with a strong social 
media platform presence have contributed to growing anxieties con-
cerning vaccination worldwide (Rosen et al., 2021).

To incentivize vaccination in an attempt to reach “herd immu-
nity,” Israel, had implemented a “green pass” certificate which would 
provide access to social, cultural, sports events, gyms, hotels, and 
restaurants. It also provides exemptions from isolation upon contact 
with a confirmed COVID-19 case or upon returning from interna-
tional travel for those who were deemed to have achieved “immu-
nity,” whether based on those who had recovered from COVID-19 or 

by being fully vaccinated (Wilf-Miron et al., 2021). In spite of prog-
ress in clinical care for patients and findings in Israel and around the 
globe indicating the effectiveness of the vaccine through the marked 
declines in the incidence of SARS-CoV-2 infections, hospitalizations, 
and deaths, as presented by Haas et al. (2021), the management of 
the pandemic, has been aggravated by the findings that vaccinated 
individuals can serve as asymptomatic carriers, the evolution and 
emergence of new, highly transmissible variants (such as the Delta 
and Omicron variants), alongside the hurdles of different durations 
of effective immunity or “time-limited immunity” (Haas et al., 2021; 
Kosinski, 2020; Puri, Coomes, Haghbayan, & Gunaratne, 2020; Reis 
et al., 2021). These elements may play a contributing factor in vac-
cine hesitancy and disbelief in the efficacy of the vaccine. Following 
the notable decline in immune protection following the two-dose 
regime, the health authorities in Israel launched a campaign for vac-
cinating all those eligible with a third “booster” shot after a 5-month 
elapsed period from the second dose of inoculation (Mahase, 2021a; 
Mahase,  2021b; Porat et al.,  2021) Currently, discussions are un-
derway in the government regarding a population-wide fourth dose 
vaccination drive (Times of Israel, 2021). Other countries have sim-
ilarly provided incentive schemes for the public to vaccinate, where 
governments have proposed or implemented “digital health passes” 
to provide proof of vaccination and allow for a gradual reopening 
of the economy, where key sectors such as food, retail, entertain-
ment, and travel could be reinvigorated (Dror et al.,  2020; Wilf-
Miron et al.,  2021). Some states and countries such as Indonesia, 
Greece, and Austria, while morally and ethically problematic, have 
invoked vaccination mandates (Gostin, Cohen, & Shaw, 2021; The 
Guardian, 2021)..

As the 2-year mark has approached since the commencement 
of the COVID-19 pandemic (November 2019) during which a “wax 
and wane” battle trajectory has been observed almost globally and 
afflicted most of the human-life domains, the concept of “pandemic 
fatigue” has gained both academic and popular lexicon traction. 
Pandemic fatigue defined by the WHO as “distress which can re-
sult in demotivation to follow recommended protective behaviors, 
emerging gradually over time and affected by a number of emotions, 
experiences, and perceptions” has been identified as an additional 
hurdle and risk factor to adherence to health-protective behavior 
by the public (Ala'a, Tarhini, & Akour,  2021). Given the ability to 
continue to mitigate adverse consequences of the pandemic relies 
on the public's compliance with health regulations, the phenome-
non may have implications for jeopardizing the epidemiological 
status curves of countries (Ala'a et al., 2021; Bodas & Peleg, 2021). 
To achieve public health benefits from the various implemented 
measures, the public's cooperation is crucial (Bodas & Peleg, 2021; 
Kaim et al., 2021b; Kaim, Jaffe, Siman-Tov, Khairish, & Adini, 2020). 
Throughout various phases of the pandemic, it has been identified 
that among various additional factors—trust, perceived fear, sus-
ceptibility, severity of disease, and efficacy of measures play a key 
role in the mediation process of compliance to protective behavior 
(Bodas & Peleg, 2020; Kaim et al., 2020; Kaim et al., 2021a; Seale 
et al.,  2020). In the context of Israel, as described by Bodas and 
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Peleg  (2021), the various measures taken by the government such 
as prolonged shutdowns of businesses and school systems and con-
finements of people to their homes have taken a substantial toll on 
the public. In light of this information and the evolving conditions of 
the pandemic, understanding the public's mediation process of com-
pliance to directed protective behavior alongside receptivity of a 
booster vaccine is essential for the purpose of mitigating the conse-
quences of this ongoing emergency and future such outbreaks. The 
purpose of the current study was to examine the factors that impact 
vaccination uptake and additional protective behavior through a co-
hort study assessing public attitudes during the fourth wave of the 
pandemic in Israel.

METHODS AND MATERIAL S

Study design

The study was conducted during the fourth wave of the pandemic 
in Israel, in September 2021. A sample of the Israeli population 
(N = 940) was employed to assess uptake of the third dose of the vac-
cine (booster) as well as factors implicated in compliance. Recruiting 
participants for the study was conducted through iPanel, an online 
internet panel company that consists of over 100,000 members, 
representing all geographic and demographic sectors of the Israeli 
population. A stratified sampling method was used, based on data 
published by the Israeli Central Bureau of Statistics in regard to age, 
gender, religiosity, and geographic zones.

Participants

The sample size was determined based on The OpenEpi online 
calculator (https://www.opene​pi.com/Sampl​eSize), requiring 384 
respondents. This was calculated based on the size of the Israeli 
population, accounting for 9.3 million people, as presented by the 
Israeli Bureau of Statistics. The study was conducted using a random 
internet sample of 940 participants who consented to participate 
voluntarily in the research. To partake in the study, the partici-
pants had to confirm their willingness to voluntarily participate in 
the study. The data were collected anonymously, following the ap-
proval of the Ethics Committee of the Tel Aviv University (number 
0003846–1 from September 2, 2021).

The study tool

The study was based on a structured questionnaire that included 
items and indices that were developed specifically for this study, 
given no prior work had evaluated vaccine uptake for a third dose, 
as was the case in Israel. The newly developed components of the 
questionnaire were designed based on a literature review conducted 
as well as consultation with experts in the field of the behavior of 

civil society. The questionnaire was validated by five content ex-
perts and pilot tested on 20 individuals prior to its dissemination.

Vaccination/illness status

One item assessed vaccination status (“Have you been vaccinated 
against corona?”) by a multiple-choice question with possible an-
swers (a) Yes, I got three shots, (b) Yes, I got two shots, (c) Yes, I got 
one shot, (d) I set a date for a vaccine, (e) I was not vaccinated. One 
item assessed history of illness diagnosis with COVID-19 (Yes/No).

Level of compliance to protective measures and 
attitudes (social distancing and mask wearing)

Two items assessed the level of compliance to protective measures 
of social distancing and mask wearing in enclosed spaces (“Given the 
observed increase in the number of infected with COVID-19 among 
vaccinated and unvaccinated, to what extent are you now taking 
care to maintain the following steps compared to the previous waves 
of the outbreak:”) by a 5-point Likert scale, scaling from 1 = much 
more careful, to 5 = much less careful. One item assessed the level 
of perceived effectiveness of the protective measures of social dis-
tancing and mask wearing in enclosed spaces (“To what extent do 
you think the following measures are effective against COVID-19”) 
by a 5-point Likert scale, scaling from 1 = to a very small extent, to 
5 = to a very large extent.

Attitudes toward COVID-19/vaccine

One item assessed concern regarding the coronavirus (“To what 
extent are you concerned about the coronavirus outbreak?”) on a 
5-point Likert scale, from 1 = not at all, to 5 = to a very large extent. 
One item assessed apprehension from getting infected with the cor-
onavirus (“How afraid are you to be infected with the coronavirus?”) 
on a 5-point Likert scale, from 1 = to a very small extent, to 5 = to 
a very large extent). Four items assessed perceived personal threats 
from the economic, health, security, and political situation in Israel 
(“In the current situation, how would you rate each of the follow-
ing situations as threatening to you personally?”) on a 5-point Likert 
scale, from 1 = not at all threatening, to 5 = to a very large extent 
threatening.

Two items assessed the perceived importance of the COVID-19 
vaccine. (“I believe it is important that I be vaccinated against the 
coronavirus in order to preserve my well-being, the well-being of my 
dear ones, and the well-being of others in society”) and (“I believe it 
is important that I get vaccinated against the coronavirus because 
my family members (or close acquaintances) have been vaccinated 
or intend to get vaccinated”) on a 5-point Likert scale, ranging from 
1 = do not agree at all, to 5 = agree very much. Trust in the vaccine 
was assessed by one item (“I believe in the published information 

https://www.openepi.com/SampleSize
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about the effectiveness and safety of the corona vaccine”), on a 5-
point Likert scale, ranging from 1 = do not agree at all, to 5 = agree 
very much. One item assessed “whether fact that the vaccine is ef-
fective in preventing severe hospitalizations and mortality is suffi-
cient enough to recommend that the public be vaccinated, even if 
the vaccine is less effective against infection” on a 4-point Likert 
scale, ranging from 1 = Definitely yes, to 4 = Definitely not.

Attitudes toward authorities

One item assessed trust in four organizational authorities (National 
Ambulance Service, the Health Fund, Ministry of Health, Home 
Front Command) “To what extent do you trust the following authori-
ties regarding coping with the coronavirus” on a 5-point Likert scale, 
from 1 = do not trust at all, to 5 = trust very much.

Demographics

Demographics were assessed by 10 items including gender, year of 
birth, place of residence, marital status, number of children, number 
of dependents, education, religion, degree of religiosity, and income.

Statistical analysis

Descriptive statistics were used to analyze the characteristics of the 
sample. Chi-square tests were used to evaluate the association be-
tween vaccine uptake and threat perception and attitudes toward 
COVID-19. Ordinal logistic regression was used for determining 
the factors affecting vaccination. ANOVA test was used to identify 
variability between vaccination groups (No dose, 1 dose, two doses, 
three doses of inoculation). All statistical analyses were performed 
using SPSS software version 27. p-values lower than 0.05 were con-
sidered to be statistically significant.

RESULTS

The final sample for this study included 940 participants, of which 
50.6% (n  =  476) were females. The mean age of participants was 
40.41 years (14.47 SD), with a minimum age of 18 and maximum age 
of 70. One hundred thirty-seven participants (14.6%) reported they 
were confirmed COVID-19 cases. The complete socio-demographic 
breakdown of the sample is provided in Table 1.

The distribution of the vaccine uptake in the sample was as fol-
lows: 453 (48.2%) participants received three doses of the Pfizer 
(BioNTech) vaccine, 327 (34.8%) received two doses, 47 (5.0%) re-
ceived a single dose, and 113 (12.0%) participants were unvacci-
nated. Of those vaccinated with three doses, only 1.8% reported 
being previously confirmed for COVID-19. Of those vaccinated with 

TA B L E  1  Socio-demographic distribution of studied sample

Variable N (%)

Gender

Female 476 (50.6%)

Male 464 (49.4%)

Age (mean 40.41, SD 14.47)

18–35 411 (43.7%)

36–55 340 (36.2%)

56–70 189 (20.1%)

Religion

Jewish 746 (79.4%)

Muslim 122 (13.0%)

Druze 29 (3.1%)

Christian 36 (3.8%)

Other 7 (0.7%)

Religiosity

Secular 384 (40.9%)

Traditional 350 (37.2%)

Religious 120 (12.8%)

Ultra-Orthodox 81 (8.6%)

Other 5 (0.5%)

Place of residence

Haifa & North 333 (35.4%)

Tel-Aviv & Center 249 (26.5%)

South and Coastline Plain 195 (20.7%)

Greater Jerusalem 78 (8.3%)

HaSharon Region 85 (9.0%)

Family status

Coupled with children 534 (56.8%)

Coupled without children 143 (15.2%)

Single with children 69 (7.3%)

Single without children 194 (20.6%)

Children (under 18 years)

Yes 422 (44.8%)

No 181 (19.3%)

Missing 337 (35.9%)

Education

Up to (including) 8 years 12 (1.3%)

Up to (including) 12 years 280 (29.8%)

Vocational degree 194 (20.6%)

Academic degree 454 (48.3%)

Income

Much below average 295 (31.4%)

Below average 200 (21.3%)

Average 199 (21.2%)

Above average 129 (13.7%)

Much above average 45 (4.8%)

Missing 72 (7.7%)
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two doses, this figure rose to 12.8%, and among unvaccinated to 
41.1%. Forty (85%) of those vaccinated with a single dose were con-
firmed with COVID-19, in line with the policy to provide a single dose 
to those recovered from COVID-19.

Participants vaccinated with two doses (N  =  380) were asked 
if they would be willing to take the third dose. Ninety-four (24.7%) 
replied they will surely get it, 110 (28.9%) indicated they would prob-
ably get it, 132 (34.7%) indicated they would probably not get it, 
and 44 (11.6%) said they will surely refuse it. Of the 170 unvacci-
nated participants, three (2.8%) said they will surely get the vaccine, 
23 (21.5%) indicated they would probably get it, an additional 23 
(21.5%) indicated they would probably not get it, and 58 (54.2%) said 
they will surely refuse it.

Participants were asked if the fact that the vaccine is effective in 
reducing severe morbidity and mortality, even if it does not entirely 
prevent infection is sufficient for recommending it to the public. While 
64% of those vaccinated with three doses replied “Yes, for sure,” only 
32% of participants who received two doses and 3% of the unvacci-
nated replied the same. More than half (55%) of the unvaccinated indi-
cated that it is “surely not” sufficient to recommend vaccination.

Analysis for socio-demographic differences between individu-
als vaccinated, once, twice, three times, or not vaccinated with the 
COVID-19 vaccine yielded the following results. There was no sta-
tistically significant difference in the distribution of gender between 
the groups (p = 0.052). Age was associated with higher vaccine up-
take. The mean age of unvaccinated participants (35.91 ± 12.79 SD) 
and those vaccinated with two doses (35.58 ± 12.33 SD) was lower 
than those vaccinated with three doses (45.62 ± 12.66 SD), accord-
ing to the ANOVA test (F = 59.30, df = 2, p < 0.001).

The results indicate that vaccination uptake is negatively associ-
ated with the level of religiosity. Among those vaccinated with three 
doses, half defined themselves as secular, and half as non-secular 
(religious and traditional). However, among those vaccinated with 
two doses and those who are unvaccinated, non-secular individuals 
account for 63% and 74%, respectively (χ2 = 24.58, df = 2, p < 0.001). 
The higher level of education is associated with vaccination uptake, 
as well. The ratio of academics to non-academics among those vac-
cinated with three doses is 55%–45%, respectively, whereas among 
those vaccinated with two doses this ratio changes to 46%–54%, 
and among unvaccinated individuals, the representation is 30% ac-
ademics versus 70% non-academic (χ2 = 23.81, df = 2, p < 0.001). 
Furthermore, unvaccinated individuals also reported lower income 
compared to the vaccinated groups (data not shown).

As expected from their relative distribution in the Israeli popu-
lation, in all three vaccination uptake groups, the portion of Jews is 
larger than that of the Arab population. However, as the vaccination 
uptake increases, the relative portion of the Arabs decreases: 14% 
among those vaccinated with three doses, 26% among those vacci-
nated in two doses, and 31% among those unvaccinated are Arab. 
Notably, Arabs comprise approximately 20% of the Israeli popula-
tion according to Israel's Central Bureau of Statistics.

Compared to unvaccinated and vaccinated with two doses, par-
ticipants who received three doses of vaccine were more worried 

about COVID-19 (F = 12.833, p < 0.001), more scared of contracting 
the disease (F = 11.898, p < 0.001), more inclined to be threatened 
by the economic (p < 0.001) and political situation (p = 0.022), and 
to demonstrate higher levels of trust in authorities (F  =  172.701, 
p < 0.001), in the vaccine (F = 115.603, p < 0.001) and in the vaccine 
importance (F  =  269.353, p < 0.001)—all according to the ANOVA 
test. See complete figures in Figure 1.

Vaccine uptake is also associated with compliance with other 
COVID-19 related health regulations. Close to 86% of participants 
vaccinated with three doses indicated they complied with mask 
wearing during the fourth wave more than during previous waves, 
compared to 79% and 63% among those vaccinated with two 
doses and unvaccinated, respectively (χ2 = 16.52, df = 2, p < 0.001). 
Similarly, two-thirds (67%) of participants vaccinated with three 
doses indicated they complied more with maintaining social/phys-
ical distance from others during the fourth wave than during previ-
ous waves, compared to 53% and 50% reported by those vaccinated 
with two doses and unvaccinated, respectively (χ2 = 10.88, df = 2, 
p = 0.004).

Despite the relatively high compliance rate to health recom-
mendations, all three groups tended to view the efficacy of mask 
wearing and social distancing on COVID-19 prevention as limited. 
Nevertheless, perception of efficacy increased to a certain degree 
with vaccination uptake. For example, the mean score for the per-
ceived efficacy of mask wearing among participants vaccinated with 
three doses was 2.75 (±0.58 SD), compared to 2.51 (±0.78 SD) and 
2.23 (±0.83 SD) among those vaccinated with two doses and unvac-
cinated (ANOVA F = 28.25, df = 2, p < 0.001).

An ordinal logistic regression analysis to investigate the effect of 
variables on vaccine uptake was conducted. The predictor variables 
were tested a priori to verify there was no multicollinearity. The 
full model was a significant improvement in fit over the null model 
(χ2 = 166.47, df = 24, p < 0.001) and explains 35.4% of the total vari-
ance of the dependent variable. The results of the regression anal-
ysis indicate that the odds of participants perceiving the vaccine as 
important to accept more doses of the vaccine were 2.624 (95% CI: 
1.812, 3.798) times that of participants who perceive the impor-
tance of the vaccine as low, a statistically significant effect, Wald 
χ2(1) = 26.117, p < 0.001. An increase in age was associated with an 
increase in the odds of vaccine dose uptake, with an odds ratio of 
1.043 (95% CI: 1.024, 1.062), Wald χ2(1) = 19.833, p < 0.001. The re-
sults also suggest that non-Jewish participants were 0.536 (95% CI: 
0.310, 0.925) times less likely to comply with vaccination, compared 
with the Jewish participants, and those non-academic participants 
were 0.621 (95% CI: 0.388, 0.994) times less likely to accept the vac-
cine, compared with academic participants. The complete results of 
the regression analysis are provided in Table 2.

DISCUSSION

The fourth wave of the COVID-19 outbreak in Israel and the mas-
sive “booster” vaccination campaign provided a valuable setting for 
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evaluating the effect of the pandemic fatigue on compliance with 
vaccination. At the time of conducting the study, the virus has im-
pacted Israeli and global communities for close to 2 years. As Israel 
was the first country to initiate a massive “booster” vaccination 
campaign, this investigation offers the setting of evaluating the pan-
demic fatigue effect on vaccination efforts.

In this study, we show that vaccine hesitancy remains to be a 
major barrier to full population inoculation, where even among those 
that received the initial two doses of the vaccine when asked about 
their willingness to receive a third booster dose, over 45% indicated 
they would probably not get it or said they will surely refuse it. Of 
those unvaccinated, over 75% indicated the same. Arguably, the vac-
cine hesitancy of the “booster vaccine” observed among those that 
received the initial two doses can be attributed to the “pandemic 
fatigue” phenomenon. In the context of this population, the reluc-
tance perhaps does not reflect a conscious refusal of the vaccine as 
the previous inoculation was observed, but rather fatigue from the 
politicization of the issue where the swarming of arguments from 
both sides results in bewilderment and lack of uptake (Lewis, 2020). 
As discussed by Lewis (2020), the subject of the pandemic has be-
come highly politicized, with partisanship impacting attitudes re-
garding uptake of protective behavior, the validity of COVID-19 
statistics, as well as with respect to the development of the vaccine 
(Abbas, 2021). Additionally, the booster vaccination campaigns may 
have predictably further heightened the resistance of individuals 

who are unvaccinated with initial doses turning them into “hard-core 
refusers” as the campaign may have brought into question the effec-
tiveness of the vaccine in the first place (Hoffman, 2021).

In line with previous findings throughout the H1N1 pandemic and 
precursory stages of the COVID-19 outbreak (Al-Amer et al., 2022; 
Kaim et al., 2021b; Lazarus et al.,  2021; Seale et al.,  2010; Wang 
et al.,  2020), the bivariate analysis shows a significant association 
between vaccine uptake and threat perception of COVID-19, the 
political and economic situation, levels of trust in authorities, vac-
cine importance and uptake of additional health regulations and the 
perception of their efficacy. However, in the multivariate analysis, 
most of these associations are nullified where the predictors that re-
main are sociodemographic (age, religion, and academic status) and 
the perception of the importance and efficacy of the vaccine. These 
findings effectively demonstrate “pandemic fatigue” at play where 
the background noise about trust and fear tactics to motivate the 
public is no longer relevant. Instead, the findings indicate that at this 
stage of the pandemic, focusing on the robustness and the rigorous 
science behind the vaccine is more promising regarding effective-
ness than trying to regain public trust.

The findings also suggest that risk communication employment 
of fear tactics is losing its capacity to generate motivation for vac-
cination (Dermody et al., 2021). As previously used effective mes-
saging dwindles its influence on protective behavior, reinvigorating 
tactics must be sought after that identify priority population groups 

F I G U R E  1  Attitudes (means and standard deviations) toward COVID-19 outbreak and vaccine according to vaccination uptake status 
(N = 940). Source: Authors' analysis of data from iPanel
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and test new initiatives that make careful consideration of new un-
derstandings of drivers and barriers to compliance. High- quality, 
evidence-informed, tailored communication should be directed to 
key population groups.

Policy implications of vaccination in light of these findings indi-
cate the need for decision-making regarding vaccination to be made 
on objective criteria and create structural conditions for health 

equity. Consistency in messaging is a key component for improv-
ing vaccination uptake, where recommendations should always be 
in line with epidemiological risk, and consistent with other imple-
mented responses and recommendations to avoid mixed messaging 
by various stakeholders. Furthermore, communication as part of 
vaccination campaigns must employ transparency and rationale for 
recommendations, while also acknowledging the limits of science 

TA B L E  2  Results of ordinal logistic regression analysis to predict vaccine doses uptake (N = 940)

Parameter B Std. error
Wald 
chi-Square Sig. Exp (B)

95% Wald confidence 
interval for Exp (B)

Lower Upper

Threshold

Unvaccinated 2.312 0.9303 6.175 0.013 10.094 1.630 62.512

Vaccinated with 2 doses 5.506 0.9733 32.009 0.000 246.257 36.554 1658.958

Gender = female −0.205 0.2401 0.726 0.394 0.815 0.509 1.305

Gender = male (Ref.) 1

Religion = non-Jewish −0.624 0.2788 5.014 0.025 0.536 0.310 0.925

Religion = Jewish (Ref.) 1

Religiosity = religious −0.299 0.2471 1.464 0.226 0.742 0.457 1.204

Religiosity = secular (Ref.) 1

Education = non-academic −0.477 0.2402 3.942 0.047 0.621 0.388 0.994

Education = academic (Ref.) 1

Worry over COVID-19 = 1 −1.308 0.7947 2.710 0.100 0.270 0.057 1.283

Worry over COVID-19 = 2 −0.691 0.5542 1.553 0.213 0.501 0.169 1.485

Worry over COVID-19 = 3 0.036 0.4416 0.007 0.934 1.037 0.436 2.465

Worry over COVID-19 = 4 −0.289 0.3884 0.553 0.457 0.749 0.350 1.604

Worry over COVID-19 = 5 (Ref.) 1

Fear of infection = 1 1.120 0.6367 3.092 0.079 3.064 0.880 10.673

Fear of infection = 2 −0.065 0.4876 0.018 0.895 0.938 0.361 2.438

Fear of infection = 3 0.361 0.4265 0.715 0.398 1.434 0.622 3.309

Fear of infection = 4 0.630 0.3996 2.482 0.115 1.877 0.858 4.107

Fear of infection = 5 (Ref.) 1

Vaccine is sufficiently effective = 1 −0.622 0.6602 0.888 0.346 0.537 0.147 1.958

Vaccine is sufficiently effective = 2 0.071 0.3984 0.032 0.859 1.073 0.492 2.344

Vaccine is sufficiently effective = 3 −0.139 0.2760 0.253 0.615 0.870 0.507 1.495

Vaccine is sufficiently effective = 4 (Ref.) 1

Social distance = comply much less 0.580 0.6050 0.918 0.338 1.785 0.545 5.845

Social distance = comply less 0.205 0.4774 0.185 0.667 1.228 0.482 3.130

Social distance = comply more −0.096 0.3304 0.085 0.771 0.908 0.475 1.736

Social distance = comply much more (Ref.) 1

Mask wearing = comply much less −0.378 0.6108 0.383 0.536 0.685 0.207 2.268

Mask wearing = comply less −0.486 0.4846 1.006 0.316 0.615 0.238 1.590

Mask wearing = comply more 0.128 0.3122 0.169 0.681 1.137 0.617 2.097

Mask wearing = comply much more (Ref.) 1

Age (cont.) 0.042 0.0094 19.833 0.000 1.043 1.024 1.062

Trust in authorities (cont.) 0.283 0.2581 1.206 0.272 1.328 0.801 2.202

Vaccine importance (cont.) 0.965 0.1887 26.117 0.000 2.624 1.812 3.798

Bold values are significant at p-value < 0.05 (two-tailed).
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and the government in predicting the development of the pandemic 
and what vaccination measures may be necessary at any later stage. 
The scientific soundness of the vaccination, its efficacy and impor-
tance should be relayed to the public by trustworthy figures, namely 
physicians and researchers, as opposed to politicians and govern-
ment representatives (Topf & Williams, 2021; Falcone & Sapienza, 
2020). As the pandemic becomes a chronic threat and is normalized 
into our daily lives, the type of information that interests the public 
changes as well. In earlier stages of the pandemic, information con-
cerning preventive measures to avoid contracting the disease was 
most sought after (Sulistyawati et al., 2021); however, at this point 
in time, such information is less demanded by the public and atten-
tion to risk cues decreases, as is vivid in the reduction in levels of 
concern (author's unpublished data – under review). The results of 
this study suggest that under such circumstances, making informa-
tion accessible to the public requires focusing the message on the 
science behind the vaccine and its safety, efficacy, and importance. 
Providing valid, effective, efficient, and continuous information is of 
crucial importance (Sulistyawati et al., 2021).

The findings lastly highlight the importance of tailor-making the 
risk communication and information messaging to target groups. In 
particular, minorities, those of younger age, unvaccinated and non-
booster vaccinated individuals should be targeted with different risk 
communication approaches that take into consideration the unique 
features of each group. Alternatively put, simply relaying scientific 
information the to the public is not sufficient. Messages need to be 
adapted, to accommodate specific concerns and hesitations demon-
strated by these distinct groups. Future research may be warranted 
to identify these modalities more clearly.

This study offers important insights into understanding the me-
diation process of the public during a fourth wave of the COVID-19 
ongoing crisis where the effects of pandemic fatigue have begun to 
cascade on vaccination efforts. In particular, this study found that 
fear and trust in authorities are no longer relevant for motivating 
uptake of vaccination, rather it is advisable that the evidence for the 
efficacy of the vaccine must be available and provided to the public. 
The socio-demographic predictor data also shows that sectors of the 
population are more hesitant than others, such as those of younger 
age, more religious backgrounds, and of non-academic status, and 
that targeted interventions for these populations must be consid-
ered to increase compliance with vaccination measures.

LIMITATIONS

This study has several limitations. First, this study employs the use 
of non-validated tools that were designed for the purpose of this re-
search. Although efforts have been made to make the tool reliable 
through experts' consultations, the conclusions of this study should 
be taken with caution. Second, this study utilized an online panel to 
collect responses. While this option provides immediate access to a 
diverse sample of the population on a wide geographic distribution, 
it may limit the generalization of the conclusion to people with high 

digital literacy. Third, although this study was able to capture a sizeable 
portion of unvaccinated participants, it is difficult to assess whether 
or not these participants are representative of this group. It is reason-
able to assume that additional archetypes of unvaccinated people may 
have been excluded from this study based on the enrollment process 
through an online panel. Lastly, a conclusion of the study was that 
younger age was associated with lower uptake of vaccination, how-
ever, it must be taken into consideration that young people started 
getting vaccinated at a later point in time due to the gradual opening 
of the vaccination campaign, thus fewer were eligible for a third vac-
cine at the time of the study, potentially impacting on our findings.

CONCLUSIONS

The results of this study suggest that at the stage of the COVID-19 
pandemic, characterized by pandemic fatigue, trust in authorities, 
and even threat perception components, such as concern and fear 
of contracting the disease, are incapable of predicting vaccination 
uptake. Instead, perception of the importance of the vaccine and its 
effectiveness are predictive of vaccination uptake. The findings in-
dicate that at this stage of the pandemic, focusing on the robustness 
of the science behind the vaccine is more important than trying to 
regain public trust. The findings also suggest that risk communica-
tion employing fear tactics is losing its capacity to generate motiva-
tion for vaccination.
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