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Abstract

The implementation of a vaccine against COVID-19 is one of the most important
health strategies to mitigate the spread of the disease. The objective of this study
was to estimate the prevalence of the intention to be vaccinated against COVID-19
and its predictors in older Peruvian adults. This is a cross-sectional study, where
information was collected through an online survey regarding vaccination inten-
tion of the participants, as well as sociodemographic and psychological variables. A
multiple regression analysis was applied to identify predictors of intention to be vac-
cinated against COVID-19. We evaluated 245 participants, who had a mean age of
72.74 years old (SD=6.66). 65.5% of these older adults expressed a high likelihood
of accepting vaccination, while 20.9% expressed a low likelihood of accepting vac-
cination, and 13.6% were hesitant. Eleven predictors were identified that explained
66.69% of the intention to vaccinate against COVID-19. This identified place of res-
idence, perceived likelihood of contracting COVID-19, severity of previous infec-
tion with COVID-19, fear of the disease, previous refusal of a vaccine, concerns
about vaccine sales and speculation, and trust toward vaccines against COVID-19,
as the main predictors. Our results show that confidence in vaccines and previous
vaccine refusal are relevant predictors of intention to vaccinate against COVID-19
in older adults; these findings may be useful to guide the development of campaigns
for the immunization of this vulnerable group in the current pandemic.
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Introduction

The pandemic caused by COVID-19 continues to have a major negative impact on
public health and the economy globally (Thaker, 2021). There are currently (April
9, 2021) more than 133 million diagnosed cases and 2,894,664 million deaths in
192 countries (Coronavirus Resource Center, 2021). In Latin America (April 9,
2021), Peru is one of the countries most affected by COVID-19 with 1,607,898
million cases and 53,725 deaths (Ministerio de Salud, 2021). These figures are
increasing rapidly. Although the disease affects people of any age, some groups,
such as older adults, are at greater risk of presenting more severe symptoms and
life-threatening complications, which is more likely in people with comorbidities,
such as diabetes, hypertension, obesity and cardiovascular disease (Alvarado-
Socarras et al., 2021). Currently in Peru, 13.0% of the Peruvian population is over
60 years of age (Instituto Nacional de Estadistica e Informatica [INEI], 2021) and
this percentage is expected to increase to 15.7% by 2050 (INEI, 2016). According
to estimates, to date (April 9, 2021) 37,397 older adults have died from COVID-
19, making them the age group most affected by the pandemic (Ministerio de
Salud, 2021). Faced with this situation, countries have implemented strict actions
to control the spread of COVID-19, which mainly include quarantine periods
together with social distancing, mandatory use of masks and face shields (Qattan
et al., 2021). However, such measures have not been sufficient, making the devel-
opment and implementation of a vaccine one of the most important health strate-
gies to mitigate the spread of this disease (Lurie et al., 2020).

Currently, more than 200 vaccines against COVID-19 are being developed
worldwide (Dodd et al., 2021), where more than 93 are in clinical trials as of
March 2021 (Tran et al., 2021) which are evaluating the efficacy and safety of
each vaccine. Different studies have reported the effects of applying these vac-
cines in the population and the adequate immune response in many cases (Fole-
gatti et al., 2020; Zhu et al., 2020). In this sense, several countries are securing
agreements to access early doses of the vaccines. In the case of Peru, the govern-
ment has finalized agreements with laboratories to guarantee the acquisition of,
so far, 48 million doses: 1,000,000 Sinopharm vaccines, 20 million from Pfizer,
14 million from AstraZeneca and 13.2 million doses through the Covax Facility.
Vaccine access is only one of the issues facing governments, as the success of
vaccination strategies will depend on the vaccine reception among the population
(Sherman et al., 2020). It is estimated that 70 to 80% of the population should be
vaccinated to achieve herd immunity and limit community transmission of the
virus (DeRoo et al., 2020; Kwok et al., 2020). However, vaccine refusal is con-
sidered to be one of the major global public health threats, even before the emer-
gence of more cases and deaths due to COVID-19 (World Health Organization
[WHO], 2019).

It was expected that the lethality of COVID-19 would generate high partici-
pation rates in vaccination programs (Ruiz & Bell, 2021). Unfortunately, differ-
ent studies indicate that some would not accept to receive the vaccine once it
becomes available (Dodd et al., 2021; Neumann-Bohme et al., 2020). A global
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study involving 13,426 people from 19 countries indicated that approximately
71.5% of respondents would agree to receive a vaccine if it were proven safe and
effective (Lazarus et al., 2021). However, other research indicates that vaccine
acceptance rates vary globally (Wang et al., 2021). For example, in countries
such as China, Brazil, South Africa, and South Korea, acceptance rates reached
between 80 and 90%; while in Russia and France it was only around 55% and
60% respectively (Detoc et al., 2020; Lin et al., 2020a, b; Neumann-B6hme et al.,
2020; Wang et al., 2020). In this context, it is vitally important to understand the
factors associated with intention to receive a vaccine against COVID-19 in older
adults, who are at higher risk of mortality and complications from COVID-19
infection (Kang & Jung, 2020) and, thus, generally more likely to agree to be vac-
cinated against COVID-19 (Sherman et al., 2020). A study of adults over 65 years
of age reported that 17.1 to 65.8% were very likely to accept vaccination against
COVID-19 (Nguyen et al., 2021).

Previous studies have reported a set of sociodemographic and psychosocial fac-
tors associated with intention to be vaccinated against COVID-19 in the general
population. Among the sociodemographic factors, those who mostly commonly
show a higher intention to receive a COVID-19 vaccine have been males, older
than 65 years of age, with higher household income and higher education. Like-
wise, having a spouse or partner and having previously received a vaccine were
also associated with higher intention to be vaccinated; whereas place of residence
was not significantly associated with intention to be vaccinated against COVID-19
(Al-Mohaithef & Padhi, 2020; Meier et al., 2021). However, in other studies, it has
also been reported that sociodemographic variables such as gender, age, educational
level, number of people sharing a household, political ideology or religiosity were
not significantly associated with intention to vaccinate (Berg & Lin, 2020).

Based on the Health Belief Model (Rosenstock et al., 1988), research has been
conducted to understand the psychosocial factors that explain the intention to be
vaccinated against COVID-19 (Sherman et al., 2020; Wong et al., 2020, 2021). The
Health Belief Model is a widely used theory for understanding health- and disease-
related behaviors, comprising a set of constructs such as perceived susceptibility,
perceived severity and benefits, perceived barriers, and self-efficacy to engage in
a behavior (Glanz et al., 2008). Thus, studies indicate that perceived severity of
COVID-19, perceived benefits of the vaccine, self-reported health status, trust in
the health care system or vaccine manufacturers, greater knowledge about the vac-
cine, rejection of conspiracy theories about vaccines, having received vaccines pre-
viously, not relying on social networks for information about the virus and having
a pre-existing illnesses were positively related to greater intention to be vaccinated
against COVID-19 (Berg & Lin, 2020; Ruiz & Bell, 2021; Wong et al., 2020, 2021).

Therefore, due to the importance of vaccination in controlling the COVID-19
pandemic, it is important to identify factors associated with intention to vaccinate
against COVID-19, especially in the populations that have been most affected by the
pandemic, such as older adults. This is important because of declining confidence
in vaccines (Allen et al., 2021) and in science in general (Donzelli et al., 2018),
which has led to new COVID-19 vaccines being met with doubts about their efficacy
and safety. Therefore, while governments make multisectoral efforts to distribute
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vaccines, the implementation of public health strategies that develop effective mes-
sages about vaccination campaigns is also necessary (Allen et al., 2021). Thus, the
aim of this study was to identify predictors of intention to be vaccinated against
COVID-19 in a sample of older Peruvian adults. Sociodemographic and psychologi-
cal predictors were used, such as sex, educational level, fear of contracting the dis-
ease, speculation about vaccines, and confidence in the COVID-19 vaccine, among
others. It is expected that the findings of the present study will allow for the develop-
ment of effective strategies to improve the acceptance of the COVID-19 vaccine in
older Peruvian adults.

Method
Participants

The study was cross-sectional. The a priori power analysis performed in the
G*Power program (Faul et al., 2009) using a small effect size (f2=0.15), a=0.05
and power=0.80, with twelve predictors indicated that 74 participants were suffi-
cient to detect effects. However, the actual sample exceeded that number, as data
was collected from 245 older adults. The inclusion criteria were as follows: peo-
ple 60 years of age or older, residing in Peru and able to give informed consent to
complete the survey. The demographic information of the participants is shown in
Table 1.

Instruments
Sociodemographic Variables

A brief questionnaire was constructed to identify some sociodemographic charac-
teristics of the participants, such as sex, age, income level, educational level, place
of residence, marital status, children, employment status, whether the participant
had COVID-19 and whether a family member or close friend had COVID-19, time
exposed to information about COVID-19, frequency of leaving home, living with
vulnerable people, refusal to be vaccinated in the past, and if they were suffering
from a chronic disease.

Attitudes Towards Vaccination

The Vaccination Attitudes Examination (VAX) Scale (Martin & Petrie, 2017) was used,
which measures general negative attitudes toward vaccines. It is comprised of 12 items,
which are scored on a six-point Likert-type scale (1 =*“Strongly Agree” to 6="“Strongly
Disagree”). The items are grouped into four dimensions: 1) distrust of vaccine benefit;
2) concern about unforeseen future effects; 3) concern about commercial effects and
speculation; and 4) preference for natural immunity. The English version of the VAX
was first translated into Spanish by two independent experts, and then translated back
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Table 1 Descriptive statistics for the variables and indicators in the study

Quantitative variables or Indicators Mean SD
Age 72.74 6.66
Income level 2.88 1.43
Hours thinking, seeing info about COVID 1.59 0.90
How often you leave home 2.68 1.20
Educational level 1.22 1.39
How likely are you to get COVID? 3.25 1.23
How likely are you to die if you get COVID? 3.48 1.13
How severe is COVID? 3.77 1.06
Are you worried about spreading COVID? 3.47 0.75
What is the likelihood for you to vaccinate? 3.78 1.47
Did you reject any vaccine as dangerous? 1.92 0.27
Did you postpone any vaccine because it is dangerous? 1.88 0.32
Have you received a vaccine even while hesitating? 1.72 0.45
Anxiety 1.57 1.76
Safe Behavior 3.95 4.62
Fear of COVID 14.80 5.74
Trust in the vaccine 13.04 4.42
Worries of future unexpected side effects 12.19 3.48
Worries on commerce and speculation 9.35 4.56
Preference for natural immunity 8.63 4.39
Categorical indicators Categories %
Sex Women 43.6
Men 56.4
Residence Lima 68.16
Other 31.83
Children Yes 39.4
No 60.6
Marital Status Married or couple 30.4
Others 69.6
Do you have a permanent job? Yes 49.1
No 50.9
Have you had COVID-19? Yes 28.7
No 71.3
Do you live with any vulnerable people? Yes 68.5
No 31.5
Have you refused a vaccine in the past? Yes 8.7
No 91.3
Area in which you live Rural 59
City 94.1
Cases of COVID in the family? Yes 65.4
No 34.6
Cases of COVID within your friends? Yes 85.8
No 14.2
Suffer from a chronic illness? Yes 13.1
No 86.9
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into English. Subsequently, the two English versions were reviewed by two experts in
the areas of public health. The content validity of the Spanish version of the VAX was
evaluated by a group of 10 professionals in the fields of psychology, medicine, and epi-
demiology. Their analysis was based on the criteria of clarity, coherence and relevance
with Aiken’s V. It was concluded that the Spanish translation of the VAX was clear,
coherent and relevant (all V values were greater than 0.70). The reliability for each of
the factors in the present study was: distrust in the benefit of the vaccine (#=0.94), con-
cern for unforeseen future effects (@=0.70), concern for commercial effects and specu-
lation (@¢=0.87), and preference for natural immunity (¢=0.88).

Intention to be Vaccinated

Intention to be vaccinated against COVID-19 was measured from the single item
“How likely are you to decide to be vaccinated against COVID-19, if the vaccine
were available?” which has been used in a previous study in the United States
(Ruiz & Bell, 2021). Response options are 1=not at all likely, 2=very unlikely,
3 =unsure, 4=somewhat likely, and 5S=very likely. Individuals who checked the
“somewhat likely” or “very likely” responses were considered to be more suscepti-
ble to subsequent vaccination. The English version was translated into Spanish using
the back-translation method. Content validity was assessed following the same pro-
cedure used with the VAX. Single-item measures to assess intention to vaccinate
against COVID-19 have been used in other recent studies (Paul et al., 2021).

Fear of COVID-19

The Fear of COVID-19 Scale (FCV-19S; Ahorsu et al., 2020) was used, which aims
to assess the fear of COVID-19 from seven items, which have a five-point Likert-
type response scale (1=strongly disagree to 5=strongly agree). The total score
ranges from 7 to 35, where higher values indicate a greater fear of COVID-19. In
this study, the version which has been validated for Peruvian older adults was used
(Caycho-Rodriguez et al., 2021). The reliability of the FCV-19S in the current study
was a=0.85.

Safety-Seeking Behaviors

We used the Coronavirus Reassurance-Seeking Behaviors Scale (CRSBS; Lee et al,
2020), which is a self-report measure that assesses the frequency with which people
perform reassurance-seeking behaviors. It is comprised of five items that have five
response options (O=not at all to 4=almost every day during the past 2 weeks). A
version translated into Spanish and validated in Peru was used in the present study
(Caycho-Rodriguez et al., 2021). The reliability of the CRSBS was a=0.91.

Generalized Anxiety

The Generalized Anxiety Disorder Scale (GAD-2; Kroenke et al., 2007) was used.
The GAD-2 is a two-item self-report measure that assesses the severity of an
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individual’s anxiety symptoms and was designed for use in primary care. Responses
are given on a Likert-type scale (not at all=0, several days=1, more than half the
days=2, and almost every day=3). The total score of the GAD-2 ranges from 0
to 6, where higher values are an indicator of a higher frequency of anxiety symp-
toms. In this study, the version validated in Peru (Merino-Soto et al., 2017) and used
in research with older adults in the context of the COVID-19 pandemic (Caycho-
Rodriguez et al., 2021) was used. In the present investigation, the GAD-2 presented
adequate reliability (a¢=0.90).

Other Measures

The probability of contracting COVID-19 was assessed with the single item “I
think my probability of contracting COVID-19 during the next 6 months is,”
with six response options (1=practically nonexistent, 2=very small, 3 =small,
4 =large, 5=very large, 6=practically 100%). Similarly, the severity of COVID-
19 was assessed with the item “How severe do you consider COVID-19 to be?”
with five response options (1 =not at all severe, 2=somewhat severe, 3 =severe,
4 =quite severe, and S=very severe). The question “How likely are you to die if
you get COVID-197" assesses the likelihood of dying from COVID-19 based on
six response options (1 =virtually none, 2=very small, 3=small, 4=1large, 5 =very
large, 6 =virtually 100%). Concern about transmitting COVID-19 was assessed with
the question “How concerned are you about transmitting COVID-19 to another per-
son?” which has four response options (1 =not at all, 2=somewhat, 3 =quite a bit,
and 4 =very much). Refusing and postponing a vaccine because it was considered
dangerous or ineffective were assessed with the questions “Have you ever refused
a vaccine because you considered it dangerous?” and “Have you ever postponed a
vaccine because of doubts about its efficacy?” respectively, which have dichotomous
answers (Yes and No). Finally, receiving a vaccine despite doubts was assessed with
the question "Have you ever received a vaccine even while doubting?” with two
response options (Yes and No). All these questions were constructed specifically for
this study.

Procedure

Participants were selected by non-probability snowball sampling. When a person
was identified as meeting the inclusion criteria, he or she was asked to suggest other
older adults interested in participating in the research study. In this sense, the tel-
ephone numbers of the potential participants served as a means of contact. Once it
was verified that the person met the necessary criteria, their e-mail address or that of
a close relative was requested in order to send the online survey. An online question-
naire was constructed, using the Google Forms platform, which served to collect the
information for the study between January 3 and 31, 2021. In this sense, the collec-
tion of information began three days after the announcement of the purchase of the
first batch of vaccines (January 6, 2021) and ended before the arrival in Peru of the
first batch of Sinopharm vaccines (February 7, 2021).
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Online informed consent was obtained from participants prior to answering the
questions. This informed consent provided participants with two options: “Yes” for
those who wished to participate in the research study and “No” for those who did
not wish to participate. Only older adults who selected “Yes” were able to access the
following questions to complete the questionnaire. Likewise, all participants were
informed of the objective of the study, the possibility of withdrawing from the study
at any time, in addition to the anonymous and confidential nature of the information
provided. The study was approved by the Ethics Committee of the Universidad Pri-
vada del Norte (Registration number: 20213002).

Statistical Analyses

The statistical analyses were performed in the software R Studio v4.0 (R Core Team,
2020). Descriptive statistics including means, standard deviations for (semi) quantita-
tive variables and relative frequencies for categorical variables were calculated. Addi-
tionally, in order to analyze the bivariate relations of intention to be vaccinated, the
response variable, with all the potential predictors, correlations were estimated with the
semi-quantitative and quantitative variables and indicators, and independent samples
t-tests with the binary indicators. Then multiple regression analyses were performed.
Given the 31 variables evaluated as predictors, we employed the function “regsubsets”
with the method "seqrep” from the “leaps” R-package (Lumley, 2020). This function
and method chooses, from all the potential multiple regressions with 31 possible pre-
dictors, the best performing according to either the adjusted R-square, Bic or Cp values.
We chose the number of predictors according to the adjusted R-square criteria. Residu-
als were analyzed to test for departure from model assumptions. Standardized estimates
in the regression model were estimated using the QuantPsyc package, in the R library
(Fletcher, 2012). All analyses were performed considering a 95% confidence interval
(95%CT) and a significant p-value of less than 0.05 (p <0.05).

Results
Descriptive and Bivariate Analyses

Descriptive analysis regarding intention to be vaccinated against COVID-19 identi-
fied that 12.5% of participants did not consider it likely that they would be vacci-
nated against COVID-19, 8.4% considered it very unlikely to be vaccinated, 13.6%
reported feeling unsure about being vaccinated, while 65.5% indicated high likeli-
hood of being vaccinated if COVID-19 vaccine were available.

Correlations between the intention to be vaccinated and the various potential
predictors have been calculated, and a number of them were statistically significant
(p <0.05) and positively associated: 0.14 with hours thinking or receiving informa-
tion about COVID-19; 0.19 with the perceived likelihood to get COVID-19; 0.12
with perceived likelihood of dying from COVID-19; 0.41 with the perceived sever-
ity of COVID-19; 0.33 with the worries to spread COVID-19; 0.21 with having
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previously postponed a vaccination; 0.21 with anxiety; 0.24 with fear of COVID-19;
and 0.76 with the trust in the vaccines.

There were three negative and statistically significant relations with intention to be
vaccinated: -0.31 with worries of future unexpected side effects; -0.57 with worries on
commerce and speculation; and -0.42 with preference for natural immunity. The rest
of correlations with age, educational level, income, frequency of going out and having
received a vaccine even while hesitating were not statistically significant (p >0.05).

Independent samples t-tests were performed for comparing means of intention
to be vaccinated in the binary indicators. Most comparisons were not statistically
significant (p >0.05): sex, marital status, permanent work, having had COVID-19,
being in charge of a vulnerable person, living in a city or a rural area, having had a
relative or friend affected with COVID-19, and having chronic illnesses. However,
three t-tests were statistically significant. The participants living in Lima had more
intention to vaccinate (M =3.93) than participants from other parts of the country
(M=3.43, 1(287)=-2.71, p=0.007). Finally, there are clear and large mean differ-
ences between those who have rejected a vaccine (M =1.60) and those who have not
(M=3.98, 1(287)=8.66, p<0.001).

Regression Analyses

We applied a stepwise procedure to select the best-fitting model in terms of propor-
tion of variance explained, as already mentioned in the method section. This proce-
dure selected a total of 11 predictors among the 31 available. This regression model
was statistically significant (F[11, 277]=53.41, p<0.001), and adjusted R-square
was 0.667. That indicates that 66.7% of the variance in intention to vaccinate was
explained by the 11 predictors. Estimates for the intercept and the 11 predictors are
presented in Table 2.

As can be seen in Table 2, place of residence had a positive and marginally sig-
nificant effect on the intention to be vaccinated, with residents in Lima more will-
ing to be vaccinated. On the other hand, perceived probability to get COVID-19,
its severity and the fear it produces were all positively and statistically significantly
related with the intention to be vaccinated (f values of 0.10, 0.14 and 0.07; respec-
tively). Two predictors were negatively and significantly related to the response vari-
able. Those who refused a vaccine in the past had less intention to be vaccinated
(#=-0.45), and the same happened with those with more worries on commerce and
speculation with the vaccines f=-0.22). However, the main predictor of the inten-
tion to vaccinate happened to be the trust in the vaccines for COVID-19 £=0.55).

Discussion
Vaccines are considered an important public health strategy to stop the spread

of COVID-19 (Harapan et al., 2020). However, in the current context, assess-
ing the factors that predict the intention to be vaccinated against COVID-19 is
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Table 2 Regression model estimates and their significance

Predictor B p SE 95% C1 t p
Intercept 0.75 0.35 0.06, 1.44 2.14 .033
Residence 0.21 0.10 -0.01, 0.42 1.93 .054
Having children -0.17 0.10 -0.38, 0.02 -1.70 .088
Refused vaccination in the past -0.45 0.21 -0.86, -0.03 -2.14 .032
Chronic diseases -0.21 0.15 -0.51, 0.07 -1.43 153
Perceived probability to get COVID 0.11 .10 0.04 0.03, 0.20 2.82 .005
Perceived severity of COVID 0.18 14 0.05 0.07,0.28 3.41 <.001
Fear of COVID 0.01 .07 0.00 0.01, 0.03 1.97 0.048
Trust in the vaccine 0.17 55 0.01 0.14,0.20 11.71 <.001
Worries on commerce and speculation -0.06 =22 0.01 -0.09, -0.02 -3.87 <.001
Income 0.04 .03 0.03 -0.02,0.11 1.25 0.210
Preference for natural immunity -0.01 .06 0.01 -0.04, 0.01 -1.14 0.254

Note: Standardized estimates only for quantitative variables

very important for immunization programs. This is especially true in older adults
because they are a group at high risk of mortality from COVID-19 (Kang & Jung,
2020). In that sense, the results indicate that, if the COVID-19 vaccine were avail-
able, the majority of older adults (65.5%) expressed a high likelihood of accepting
a vaccine, indicating that the majority of participants support vaccination against
COVID-19. This result is not surprising, as data collection began when the number
of diagnosed cases and deaths from COVID-19 was on a significant rise in Peru.
In January alone, 1884 deaths were counted and with more than 4000 cases diag-
nosed daily on average, reaching a peak of 15,792 confirmed cases on January 15
(Ministries of Health, 2021). This percentage is lower than the 71.5% reported in
the general population of 19 countries (Lazarus et al., 2021). However, it is higher
than the 39.4% reported in US adults over 65 years of age (Nguyen et al., 2021). The
difference between the percentages of participants who intended to be vaccinated
may be explained in part by the different timing of the studies, the difference in
data collection, sociodemographic characteristics, and the way in which the ques-
tion about intention to vaccinate was asked. There was also a significant percentage
of older adults (20.9%) who expressed low probability of receiving the vaccine, and
13.6% were hesitant due to their uncertainty with the vaccine. The latter could sug-
gest a possible unequal acceptance of the vaccine in this at-risk population group. It
is important to consider that a person’s intention to be vaccinated is not necessarily a
good predictor of the final decision to be vaccinated, which is determined by differ-
ent factors and may vary over time, especially with the increase of vaccinated people
in the environment (Lazarus et al., 2021). However, it is possible that the increase
or decrease of diagnosed cases and deaths from COVID-19 may affect the inten-
tion to vaccinate (Motta, 2021). Therefore, constant monitoring of the opinion that
older adults have about the vaccine and their participation in vaccination programs
may allow for identifying variations in vaccination intentions that could modify the
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results obtained from this research study and improve immunization programs for
each specific context.

In the predictive model, place of residence positively and statistically signifi-
cantly predicted intention to be vaccinated against COVID-19. In this sense, par-
ticipants living in Lima had a higher intention to be vaccinated than participants
from other parts of the country. This finding is understandable, since inhabitants of
regions or cities with higher rates of conformed cases of COVID-19 have greater
fear and awareness of this disease (Fitzpatrick et al., 2020), which is associated with
a higher probability of receiving a vaccine (Schmid et al., 2017). In that sense, the
city of Lima concentrates the highest number of positive diagnoses and deaths due
to COVID-19 since the beginning of the pandemic (Web Open COVID).

On the other hand, older adults who are more fearful of COVID-19, who per-
ceive a greater likelihood of contracting COVID-19 or greater severity of the disease
express a greater intention to be vaccinated against COVID-19. These findings are
similar to what has been reported previously in populations other than older adults
(Lin et al., 2020a, b; Reiter et al., 2018). Beliefs about the likelihood of contracting
COVID-19 and perceived severity are important constructs within different theoreti-
cal models of health behavior, such as the health belief model (Rosenstock et al.,
1988), and have shown relationships with acceptance of other vaccines, such as
influenza (Ling et al., 2019). Previous studies indicate that assessing the perception
of increased susceptibility or high risk regarding the disease would help further pre-
ventive actions to be developed and epidemic control to be improved (Verelst et al.,
2016). Therefore, future interventions may aim to modify these beliefs, as suggested
by previous interventions that have shown success in improving the acceptance of
other vaccines (Reiter et al., 2018).

Those older adults who had refused vaccination in the past had less intention to
be vaccinated. This result may be due to a set of factors such as doubts about the
real need for vaccination and overexposure of the immune system, as well as per-
ception about the safety and efficacy of vaccines or previous negative experiences
with vaccines (Succi, 2018). Likewise, this result is of concern as prior refusal to
receive a vaccine may increase the risk of contracting preventable diseases with high
mortality (Bianco et al., 2019). Similarly, people’s attitudes towards vaccines are an
expected predictor of intention to vaccinate (Myers & Goodwin, 2011). Thus, those
who had more concerns about trade and speculation with vaccines for COVID-19
also had less intention to be vaccinated. This finding provides further support for
previous literature demonstrating that anti-vaccine attitudes are inversely related to
intention to vaccinate for COVID-19, as reported by studies in general populations
in the UK (Paul et al., 2021) and Turkey (Huynh & Senger, 2021). Concern about
commercial speculation of vaccines expresses the fear of people, in this case older
adults, about the influence that pharmaceutical companies have on the development
and dissemination of vaccines (Martin & Petrie, 2017). In this sense, people who
maintain this attitude towards vaccination tend to worry about the presence of inef-
fective vaccines related to the economic benefits that pharmaceutical companies
have obtained in their development, which predicts a lower intention to be vacci-
nated (Huynh, & Senger, 2021).
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The predictive model also indicated that the main predictor of intention to be
vaccinated in older adults was vaccine confidence. Thus, the older adults who were
less likely to be vaccinated reported lower confidence in the COVID-19 vaccine.
This result is similar to that reported in previous studies, which suggest that low
confidence in vaccines is an important barrier to greater intention to be vaccinated
against COVID-19 (Paul et al., 2021; Sherman et al., 2020). In recent months, Peru
has experienced different negative situations associated with vaccination scandals
and malpractices that have spread a loss of confidence in vaccines by the general
population (Kenyon, 2021), which probably affects the results of this research study.
Therefore, health institutions that watch over public health and the scientific com-
munity should develop campaigns aimed at promoting vaccination against COVID-
19, focused on increasing confidence in vaccines, in families and in those at-risk
groups such as older adults who are undecided or unwilling to receive the vaccine.
For this, adequate information about this new disease, as well as the importance of
vaccines and possible side effects, should be provided. In this sense, it is important
to emphasize the transparency of information and respond to the different concerns
people have about the efficacy and safety of vaccines with regards to their rapid
development (Saied et al., 2021).

Limitations

Our study has limitations that are important to note. First, the cross-sectional design
only allowed us to assess intention to be vaccinated at a single point in time; there-
fore, we cannot account for variations in intention to be vaccinated in response to
other changes, such as the increase in diagnosed cases and deaths from COVID-
19, the increased dissemination of evidence on vaccine safety, or access to vaccines
(Wang et al., 2021). In this sense, it is important to remember that the information
was collected before the arrival of the first batch of vaccines to Peru, and older
adults, along with the general population, did not have enough information about
the safety and effectiveness of these vaccines. Thus, intentions to be vaccinated may
change after the vaccination process has begun. Second, due to the use of a non-
probability snowball sample, the study sample was not fully representative of Peru-
vian older adults. Therefore, the results cannot be generalized to other older adults
in different regions of Peru. Third, the use of a Google Form to collect informa-
tion led to the participation of only older adults with Internet access, which would
limit the representativeness of the sample. Fourth, intention to be vaccinated was
investigated, but actual vaccination behavior is likely to be modified by the change
in context (Sherman et al., 2020). However, because of the importance of intention
within theories of health behavior adoption, factors associated with intention to be
vaccinated in this research study would also be expected to influence vaccination
behavior. Similarly, intention to be vaccinated was assessed based on a hypotheti-
cal vaccine, which may be different from the intentions reported by participants in
a real situation. Fifth, despite the diversity of sociodemographic characteristics, it is
likely that some subgroups of older adults were not fully represented. In addition,
the binary representation of some variables may have led to an oversimplification
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of these categories. Sixth, the data collected were self-reported, which may have
resulted in recall bias and participants reporting a greater intention to be vaccinated
due to social desirability. Additionally, some older adults required assistance to be
able to perform their daily activities so, in that sense, discrepancies about the impor-
tance of COVID-19 vaccination in family caregivers and older adults may determine
participation in immunization programs.

Conclusions

In conclusion, Peruvian older adults reported a high intention to be vaccinated
against COVID-19. Also, intention to be vaccinated can be predicted by place of
residence, perceived likelihood of contracting COVID-19, previous refusal of a vac-
cine, concerns about trade or speculation with vaccines, and trust towards vaccines,
the latter being the main predictor. Thus, future efforts to improve the vaccination
process of older adults should address some of the variables mentioned above by
implementing evidence-based interventions (Williams et al., 2020). Still, additional
studies should include measures of fear of vaccine side effects and other variables
important for understanding intention to be vaccinated against COVID-19. (Petravié¢
et al., 2021).

The results may be useful to guide the development of innovative campaigns
to promote the intention to be vaccinated against COVID-19, or other future epi-
demics, in the older adult group, prior to the implementation of mass vaccination
campaigns. In this regard, as mentioned above, campaigns should provide trans-
parent and truthful information about vaccines, since older adults’ confidence in
the safety and efficacy of vaccines is related to their intention to receive a vac-
cine against COVID-19. To build confidence in COVID-19 vaccines, messages
should focus on the benefits of vaccines for the entire population, including older
adults. Thus, for example, displaying positive information about COVID-19 vac-
cination enhances positive perceptions associated with vaccination, which in
turn increases behavioral intention to be vaccinated against the disease (Zhang
et al., 2021). However, longitudinal studies are needed to test this relationship. In
addition to sharing information on vaccine safety, continuous monitoring of side
effects of COVID-19 vaccines should be widely reported to strengthen the con-
fidence of older adults (Ogilvie et al., 2021). Also, in addition to broader infor-
mation campaigns, efforts should be made to facilitate communication between
older adults and health care providers about the safety and efficacy of COVID-
19 vaccines (Nikolovski et al., 2021). Interventions could be done by combining
different media (television, radio, print, social media), where broadcasters and
journalists help to administer consistent messages and go against misinformation
(Davis et al., 2020). It is also suggested to explicitly draw on existing interven-
tion messages, such as “We’re in this together” (Williams et al., 2020). These
efforts are expected to generate more rapid acceptance of vaccination. The impor-
tance of increasing acceptance rates of COVID-19 vaccination in older adults
should not be underestimated, as increasing the number of vaccinated individuals,
along with the presence of other preventive behaviors, will decrease community
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transmission rates, allow for herd immunity and a gradual return to normal activi-
ties (Kecojevic et al., 2021).
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