PSYCHOSOCIAL PREDICTORS FOR THE INTENTION
OF BRAZILIAN ELDERLY IN RECEIVING THE
VACCINE AGAINST COVID-19
Thales Coutinho (  thales.coutinho@hotmail.com )
Faculdade Estácio https://orcid.org/0000-0002-7968-0154
Fernando Assunção
Clínica +60 saúde
Mariana Dias
Clínica + 60 Saúde
Thiago Moraes
Centro Universitário Campos de Andrade
Natália Dias
Universidade Federal de Santa Catarina

Article
Keywords:
DOI: https://doi.org/10.21203/rs.3.rs-362316/v1
License:   This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Page 1/14

Abstract
Once the immunizers are already available in the COVID-19 Pandemic, there is a need to identify the
psychosocial factors that increase the positive attitude towards vaccines, particularly among the elderly.
We investigated the role of psychosocial variables, which could affect the attitude towards the vaccines.
Factors such as: uncertainty in relation to the vaccine, fear of COVID-19, political orientation, precisely the
intention among the Brazilian elderly (>60 years, n = 328) to be vaccinated. There was a more positive
intention towards Oxford-AstraZeneca in relation to Sinovac-CoronaVac. For the Oxford-AstraZeneca
vaccine, less uncertainty regarding vaccines and greater fear of COVID-19 led the study to predict 26.6%
of the intention to use it. In the case of Sinovac-CoronaVac, in addition to the previous variables, a leftwing political orientation led to a prediction of 44.3% in the intention to use it. It was also highlighted the
importance of reducing uncertainty about vaccines in public campaigns to achieve older adults' mass
vaccination.

Introduction
One of the best predictors of the impact of COVID-19 at national levels is the percentage of the local
elderly population (1), once older patients affected by COVID-19 have a less favorable prognosis (2).
Among other reasons, this is due to the higher incidence of comorbidities, such as hypertension and
diabetes (3) in this portion of the population.
The Brazilian population pyramid has aged over the past few decades (4). Therefore, it is necessary to
study the attitudes of the elderly towards vaccines to support evidence-based public campaigns. This is
important because, even the elderly showing greater vulnerability to the COVID-19, not necessarily
assume adaptive behaviors during the pandemic (5), making vaccination even more important to prevent
mortality.
However, the vaccination coverage for adults and the elderly decreased dramatically over the past few
years (6; 7). In a recent survey conducted with elderly Brazilians, the researchers identi ed that the main
reasons for older adults with arterial hypertension to hesitate to take the in uenza vaccine were: the fact
that they rarely have a u, distrust in the vaccine e cacy, and fear of side effects (8). In the speci c case
of the vaccine against COVID-19, one of the leading causes of the hesitation in taking them is the belief
that the vaccine is unsafe (9). Therefore, it is crucial to assess the impact of individual differences in
beliefs about vaccines, such as distrust concerning the "record time" in which the scientists developed
vaccines against COVID-19 and their future side effects, because this may impact the intention to
vaccinate.
Thus, fear can be a relevant emotion, especially in contexts of real threat (10), for having the property of
triggering a more cautious response (11) and reducing risk behaviors (12). In the case of a pandemic, the
most signi cant risk is contamination, especially in people who are more vulnerable to complications
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from the disease. Therefore, at rst, the fear of becoming ill could favor a greater intention to get
vaccinated as a cautious strategy to reduce death risk.
The "fear of COVID-19" was initially conceptualized, and measured by Ahaosu and collaborators (13).
This speci c type of fear demonstrated a high correlation with levels of depression, anxiety, and the
perceived vulnerability to the disease. A study conducted by Shook and collaborators (14) demonstrated
that the perceived vulnerability to the disease is related to more preventive behaviors against the virus.
As the vaccine is also a preventive measure (15), we hypothesize that the fear of COVID-19 may favor a
more favorable attitude towards the use of vaccines. After all, in another study, the fear of COVID-19 was
the only predictor of more positive behaviors during the pandemic, such as the habit of washing hands
with soap and water and maintaining social distance (16).
On January 17th, 2021, Brazil applied its rst dose of vaccine against COVID-19 in São Paulo. Since then,
other states have mobilized to start vaccinating the population, giving preference to frontline health
professionals and the elderly, according to international guidelines (17). Vaccination in the Brazilian
territory runs slowly due to several problems, including logistical ones (18) and scienti c denialism (19).
For this reason, we believe it is also relevant to investigate the impact that political orientation may have
on the intention to vaccinate against COVID-19, based on previous studies that demonstrated that the
pandemic is politicized since its beginning (20). Also, there is evidence that vaccine hesitancy is greater
among those who de ne themselves as having a right-wing political orientation (21).
Thus, it is relevant to identify the role of psychosocial factors, including the fear of COVID-19 and
uncertainty regarding the vaccine and political orientation, in the elderly population's intention to be
vaccinated (22). The hypothesis is that the combination of a greater fear of COVID-19, less uncertainty
concerning the vaccine, and a left-wing political orientation may increase the two vaccines' endorsement:
Oxford-AstraZeneca (modi ed adenovirus) and Sinovac-CoronaVac (inactivated live virus).

Method
Sample:
A total of 589 individuals participated in the research. However, 235 of them were 59 years old or less and
were excluded. Also, 26 of the remaining participants reported having a neurological/psychiatric
diagnosis and were excluded. Therefore, there were 328,252 of whom 76.8% were female (n = 328, 76.8%
female). The respondents' average age was 69.67 years (SD: 7.841), ranging from 60 to 92. Regarding
the level of education, 47 (14.3%) had completed elementary school, 72 (21.9%) had completed high
school, 26 (7.9%) had incomplete higher education, 96 (29.2%) had completed higher education and 87
(26.5%) had incomplete or complete graduate degrees. Regarding the socioeconomic class, they were
divided according to the monthly income range, following the rules of the Brazilian Institute of Geography
and Statistics. Namely, 83 (25.3%) belong to class E, 94 (28.6%) to class D, 99 (30.1%) to class C, 41
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(12.5%) to class B and 11 (3.3%) to class A. Among the participants, 27 (8.2%) had COVID-19 and 246
(75%) had a family member or close friend affected by the disease.
Measures:
Fear of COVID-19 Scale: A self-report instrument consisting of seven items. The respondent must judge
each item, using a Likert scale, ranges from 1 (strongly disagree) to 5 (strongly agree). The scale was
developed initially by Ahorsu and collaborators (23), and independent Brazilian studies corroborated its
psychometric quality, endorsing a unifactorial structure (24; 25). A higher total score is associated with
greater fear of COVID-19.
Political self-identi cation: to investigate the political orientation of the participants, we adopted a
method analogous to that used by Inbar and collaborators (26). After the question "What do you consider
your orientation to be, on the political spectrum?" the individual should check any of the following options
on a gradual scale of the political spectrum: 1) extreme left; 2) left; 3) middle-left; 4) middle; 5) middleright; 6) right; and 7) extreme right.
Vaccine Uncertainty Index: the participant answered two questions, using a Likert agreement scale that
ranged from 1 (not at all) to 5 (totally). One of the questions was about the uncertainties regarding the
vaccine development process: "How much does the fact that the vaccine against COVID-19 is being
developed in record time, without precedents, negatively affect your view on it?". The second question
was about the possible side effects: "How much does the fact that we don't know the long-term side
effects of the future vaccine against COVID-19 negatively affect your view of it?". For this index, we
consider the average of the answers to these two questions. Higher scores indicate more uncertainty
concerning the vaccine.
Vaccination intention questionnaire: In Brazil, only two vaccines are available to the population at the
moment of the survey: Oxford-AstraZeneca and Sinovac-CoronaVac. The participant was presented with
two questions, asking him to inform how much he was willing to receive the Oxford-AstraZeneca vaccine
and the Sinovac-CoronaVac vaccine. Both questions adopted the same gradation on the Likert scale,
ranging from 1 (“I would not take it under any circumstances”) to 7 (“I would take it for sure”).
Sociodemographic questionnaire: a brief questionnaire to identify the participants' sociodemographic
characteristics, such as sex, age, education level, income, if the participant had Covid-19, and if a family
member or close friend had Covid-19.
Proceedings:
This research was submitted and approved by the Institutional Review Board of the Federal University of
Santa Catarina, Brazil (CAAE: 38794920.0.0000.0121).
We conduct the research entirely online, using the Google Form platform. The link to the GoogleForms
was sent through social media. The survey started on January 20th, 2021 and ended on February 15th,
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2021.
Participants completed the forms voluntarily, without receiving any nancial compensation. Still, we don't
ask for data that could generate personal identi cation, such as name or e-mail. We adopt this strategy to
avoid the social desirability bias.
After acceptance of the Informed Consent Term, the instruments were presented. After submitting the
form, the participant received a message of acknowledgment, and their participation was ended.
Analysis:
A Student's paired t-test was performed to compare the levels of intention to be vaccinated with each
vaccine, Oxford-AstraZeneca and Sinovac-CoronaVac. It allowed us to de ne whether the subsequent
analyzes would use a single index of intention to vaccinate or whether it would be pertinent to conduct
the analyzes separately. An analysis of variance was conducted to verify the effect of education level on
the level of intention to be vaccinated with each vaccine. For both analyzes, as there was no normal
distribution of data, bootstrapping procedures were performed (1000 re-samples; 95% CI BCa).
Based on the results, we conduct two multiple linear regression analyzes (forward method) to test
explanatory models of the intention to be vaccinated with 1) Oxford-AstraZeneca and 2) SinovacCoronaVac. For both analyzes, we consider the following variables as predictors: sex, age, if the
participant had COVID-19, if a family member or close friend had Covid-19, vaccine uncertainty index,
political orientation, and the score on the Fear of COVID-19 Scale.
For both models generated, the assumptions of independence between IV's (multicollinearity: Tolerance
and VIF) and independence between residues in the sample (Durbin-Watson) were met, with adequate
values. We do not identify outliers (via standardized residues, Cook’s Distance and Mahalanobis
Distance) that could harm the models. For these analyzes, we use SPSS 20. We also carried out
moderation analyses to investigate the extent to which the political orientation would moderate the
relationship between Fear of COVID-19 and the Vaccine Uncertainty Index with intention to vaccinate,
especially in the case of the Sinovac-CoronaVac. In case of signi cant interaction, non-standardized
coe cients (b) were reported. Process macro (v3.5) for SPSS was used.

Results
Initially, it was veri ed, via paired t-test, that there was a statistically signi cant difference (t [327] = 8.256;
p <0.001) in the intention to vaccinate when considering the Sinovac-CoronaVac vaccines (M = 5.30; SD =
2.28) and Oxford-AstraZeneca (M = 6.05; SD = 1.76). The effect size of the difference was small to
medium (Cohen's d = 0.46). Because of this, it was decided to conduct the subsequent regression
analyzes considering the vaccines separately. There was no effect of education level on the intention to
vaccinate either with Sinovac-CoronaVac (F[4,327] = 1.013; p = 0.401) or with the Oxford-AstraZeneca
vaccine (F[4,327] = 0.314; p = 0.869).
Page 5/14

Table 1 shows the model obtained considering the Vaccination intention questionnaire for the OxfordAstraZeneca vaccine. The results demonstrated that there is a signi cant in uence of the variable
Vaccine Uncertainty Index (F [1,326] = 112.834, p <0.001) and, together with this, the Fear of COVID-19 in
the intention to be vaccinated (F[2,325] = 60.183, p <0.001). The rst model considered only the variable
Vaccine Uncertainty Index and explained 25.5% of the variance of the intention to be vaccinated (OxfordAstraZeneca). The second model included the variable Fear of COVID-19 and raised the explanatory
power to 26.6%. Despite the small difference in terms of explanatory power, ∆R2 = 1.3% was signi cant
(p = 0.016). Table 1 shows the coe cients for signi cant predictors. The sociodemographic variables,
such as sex, age, and being diagnosed with COVID-19, having family or friends with COVID-19, and
political orientation did not signi cantly impact the prediction model.
Table 2 shows the model obtained considering the Vaccination intention questionnaire for the SinovacCoronaVac vaccine. The results demonstrated a signi cant in uence of the variable Vaccine Uncertainty
Index (F[1,326] = 249.023, p <0.001), Vaccine Uncertainty Index and Political orientation (F[2,325] =
130.999, p <0.001), and these together with Fear of COVID-19 (F[3,324] = 89.712, p <0.001) in the
intention to be vaccinated, all models with a signi cant adjustment. The rst model considered only the
variable Vaccine Uncertainty Index and explained 43.3% of the variance of the intention to be vaccinated
(Sinovac-CoronaVac). The second model included the variable political orientation and raised the
explanatory power to 44.3%, with ∆R2 = 1.3% and signi cant (p = 0.006). The latter model also integrated
the Fear of COVID-19 variable, with an explanatory power of 44.9%. In relation to the previous one, the
∆R2 = 0.7% was again signi cant (p = 0.037). Table 2 shows the coe cients for the predictors that
entered the model. The sociodemographic variables, such as sex, age, and having been diagnosed with
COVID-19, and having family or friends with COVID-19 did not signi cantly impact the prediction model.
Given the speci city of the effect of political orientation in the vaccination intention with SinovacCoronaVac, we decided to better understand this interaction by testing moderation models. The
interaction between Fear of Covid-19 and political orientation did not have a statistically signi cant effect
(B = 0.017, t = 1.38, p = 0.16), indicating no moderation effect. However, the interaction between Vaccine
Uncertainty Index and political orientation had a statistically signi cant effect (B = 0.114, t = 2.379, p =
0.017), indicating a moderation effect.
For all levels of political orientation (trend on the left - cutoff point at 16th percentile or the 16% lower in
distribution; more central trend - cutoff point at median - 64th percentile; trend on the right - cutoff point
from 84th percentile - 16% higher), there was a signi cant and negative relationship between Vaccine
Uncertainty Index and vaccination intention, but with different magnitudes (respectively, for each
politically oriented cut-off point: b = -0.61, p <0.001; b = -0.84, p <0.001; b = -1.67, p <0.001). Figure 1
illustrate the effects obtained.

Discussion
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The previous literature has already demonstrated that it is necessary to evaluate the e cacy and possible
side effects of each of the many vaccines against COVID-19 separately (27). In our case, given the
difference observed between the levels of intention to be vaccinated with each vaccine, prediction models
were tested for each one separately. There was no effect of the level of education on the intention to be
vaccinated. Still, the results showed that there is a greater intention to be vaccinated using the OxfordAstraZeneca vaccine. This result sets a precedent for future research, interested in evaluating the will to
be immunized against COVID-19 and considering separately the vaccines offered in each country.
In addition to the more favorable intention to the Oxford-AstraZeneca vaccine, the analyses showed that
each vaccine's intention also has some different predictive factors. For example, smaller Vaccine
Uncertainty Index and greater Fear of COVID-19, in this order, were associated with a greater intention to
get this vaccine. These variables explained up to 26.6% of the will to take the Oxford-AstraZeneca
vaccine. In contrast, sociodemographic variables, such as sex, age, having a previous diagnosis of
COVID-19, or a family member or close friend with COVID-19, and political orientation, had no signi cant
effect on the model.
Concerning the Sinovac-CoronaVac vaccine, Vaccine Uncertainty Index, political orientation, and Fear of
Covid-19, in this order, explained up to 44.3% of the intention to use it. More speci cally, smaller
uncertainty, a left-wing politics identi cation, and greater fear of COVID-19 predict greater intention to
undergo vaccination. At the same time, the other variables did not have any impact.
Only the Vaccine Uncertainty Index explains a robust portion of the model variance (approximately 25%
for the intention to be vaccinated with Oxford-AstraZeneca and 43% with Sinovac-CoronaVac), even
though the role of Fear of COVID-19 is also signi cant in both models. The belief that SARS-CoV-2
vaccines are unsafe has already been considered one of the main causes of vaccine hesitancy (28). Also
in the case of in uenza, aspects such as disbelief in vaccine e cacy and fear of side effects are factors
associated with older adults' hesitation to get vaccinated (29). In addition to these ndings, our result
suggests that insecurity about unknown side effects, and about the “record time” of this vaccine
development, may be risk factors for achieving the mass immunization.
The Fear of Covid-19 also signi cantly affected both models, although its contribution was relatively
small. Others also support this nding regarding the role of perceived vulnerability to prophylactic
behavior (30; 31). In sum, fear appears to have an important adaptive role (32-34) that, in this pandemic
context, can contribute to the vaccine intention.
One of the differences between the models is that although Vaccine Uncertainty Index's role is relevant in
both, its contribution is more signi cant in predicting the intention to vaccinate with Sinovac-CoronaVac.
This could be explained given the greater variability in responses to the intention directed to this vaccine,
which impacted the associations' strength. Still, Sinovac-CoronaVac was the only vaccine whose
intention to use had some impact from the political orientation. This effect, although small, should not be
disregarded. Unlike other world political leaders, Jair Bolsonaro (president of Brazil) tends to endorse
measures that go against international health agencies' recommendations (35). Sinovac-CoronaVac, for
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example, was, at a certain time, target of his criticism. Therefore, it makes sense that those respondents
whose political orientation is closer to that of the president (extreme right) also have a less favorable
attitude towards the use of Sinovac-CoronaVac.
Still concerning Sinovac-CoronaVac vaccine and the effects of political orientation, the relationship
between the variables shows that less Vaccine Uncertainty Index is associated with a greater vaccination
intention. However, this relationship is more robust in the more right-wing political orientation spectrum.
Interestingly, when uncertainty is low, there is a high intention to be vaccinated, regardless of political
orientation. In contrast, when uncertainty is high, differences in intention as a function of political
orientation become more evident. This may suggest that information (reduction of uncertainty) may be
an effective strategy to overcome political orientation's effect.
These results present contributions to the vaccination campaigns against COVID-19, mainly with a focus
on elderly populations. First, campaigns should focus on making vaccine safety clear to reduce
uncertainty about them, especially concerning their development process and the scienti c rigor of that
process. For example, in the case of vaccines available in Brazil, both have already been shown to have a
high level of safety (36; 37), although Sinovac-CoronaVac has not yet demonstrated robust data related
to the elderly population (38).
In this context, health professionals and science communicators, who will have a very relevant role in this
campaign, must be very transparent in their communications, avoiding dubious information (39). Also,
another important factor is the effect that the news's focus can trigger on the spectator (40). For example,
although the record time with which it was possible to develop the vaccine is a scienti c milestone, this
factor seems to arouse a negative attitude in the general population. Therefore, instead of focusing on
the “speed of development of vaccines”, the media should clarify how all the steps have been taken to
ensure a safe and e cient vaccine. In other words, it is necessary to make clear the nature of the
scienti c method itself to reduce misinformation and the cognitive biases that predispose to denialism
and vaccine hesitancy (41).
The positive impact of fear, although smaller, is also relevant and should be considered in the planning of
public campaigns aimed to educate the population to get vaccinated against COVID-19 (42). For
example, some authors suggest that vaccination campaigns focusing on the older population should
focus on making the risk of complications more salient (43). Basically, in moments like this pandemic, it
is necessary for the authorities to incentive the "optimistic anxiety", described as a phenomenon in which
"Citizens must be anxious enough to take the advice from the authorities to heart and optimistic enough

as to feel that their actions make a difference – and therefore they will carry them out" (44).
Concerning political orientation, given its speci c effect on the intention to vaccinate with SinovacCoronaVac, it must be taken into account by public agencies responsible for vaccination campaigns,
since it can be a variable that negatively impacts the adherence of a portion of the population.
Vaccination campaigns need to be developed focusing on individuals of the right-wing political spectrum
to overcome their resistance. Still, given the positive effect that celebrity endorsement has on forming a
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more favorable attitude towards vaccines (45), it would be crucial for campaigns to select celebrities who
is favorable to the vaccine, but with a neutral or even right-wing political orientation.
This study has some limitations. The rst one regarding the size and characteristics of the sample.
Despite contemplating different educational levels and income, there is a huge concentration in the
privileged classes, which do not necessarily represent the reality of the Brazilian elderly. Still, the fact that
the research was carried out through the internet already causes a sample bias, as it leaves out
participants who do not have access to this technology (46). However, this method was necessary, given
the pandemic context, in which face-to-face participation could increase the respondents' risk of
contamination. Also, due to the participant's age and the absence of face-to-face support to assist the
respondent, the form had to be reduced, including the fewest questions possible. As a result, it was not
possible to investigate other variables' role, which could also predict the intention to receive the vaccine,
such as the tendency to nurture conspiracy beliefs and the level of credibility toward science. Therefore,
these are variables that will need to be considered in future investigations.
In summary, this study contributes to public campaigns focusing on the mass immunization of the
elderly against COVID-19 by emphasizing the importance of understanding the speci city of each vaccine
separately. Also, it highlights the need to consider promotion aspects of a more favorable attitude
towards vaccination, such as the positive effect of fear of COVID-19, and risk aspects for vaccination,
such as the negative effect of vaccine uncertainty on the intention to vaccinate against this pandemic
disease.
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Tables
Table 1. Predictor variables to the intention to be vaccinated with the Oxford-AstraZeneca vaccine
Standardized coefficients t
Predictors

R2adj

p

Beta

Model 01 (Constant)

45.783

Uncertainty Index -0.507
Model 02 (Constant)

0.000 0.255

-10.622 0.000
18.236

0.000 0.266

Uncertainty Index -0.479

-9.837

0.000

Fear of COVID-19 0.118

2.421

0.016

Table 2. Predictor variables to the intention to be vaccinated with the Sinovac-CoronaVac
Standardized coefficients t
Predictors

45.783
-0.658

Model 02 (Constant)
Uncertainty Index

-0.603

Model 03 (Constant)
-0.586

0.000 0.431

-15.780 0.000
29.082

Political Orientation -0.128

Uncertainty Index

R2adj

Beta

Model 01 (Constant)
Uncertainty Index

p

0.000 0.443

-13.167 0.000
-2.791

0.006

15.496

0.000 0.493

-12.683 0.000

Political Orientation -0,118

-2.575

0.010

Fear of COVID-19

2.097

0.037

0.089
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Figure 1
Moderation of Political orientation on the relationship between Vaccine Uncertainty Index and
Vaccination intention (Sinovac-CoronaVac).
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