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ARTICLE INFO ABSTRACT

Keywords: Background: Determinants of vaccine acceptance are multifactorial, complex, and in most cases, context-
COVID-19 dependent. We determined the prevalence of COVID-19 vaccination intention (VI) and fear of its adverse ef-
SARS-CoV-2 . fects (FAE) as well as their associated factors in Latin America and the Caribbean (LAC).

\C]gc\ili]s;ii;/accmes Methods: We conducted a secondary cross-sectional analysis of a database collected by the University of Maryland

Vaccination refusal and Facebook. We included participants aged 18 and over from LAC surveyed, January 15 to February 1, 2021.

Latin America We evaluated VI, FAE, sociodemographic characteristics, COVID-19 symptomatology, compliance with com-
munity mitigation strategies, food and economic insecurity, mental health evaluation and the influence in VI
when recommended by different stakeholders. We calculated crude and adjusted prevalence ratios with their
95%CIs.
Results: We analyzed 472,521 responses by Latin American adults, finding a VI and FAE prevalence of 80.0% and
81.2%, respectively. We found that female and non-binary genders were associated with a lower probability of VI
and a higher probability of FAE. Besides, living in a town, village or rural area and economic insecurity was
associated with a higher FAE probability. The fears of becoming seriously ill, a family member becoming seri-
ously ill from COVID-19 and having depressive symptoms were associated with a higher probability of VI and
FAE.
Conclusion: Eight out of 10 adults in LAC have VI and FAE. The factors identified are useful for the development
of communication strategies to reduce FAE frequency. It is necessary to guarantee mass vaccination and support
the return of economic activities.
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1. Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic continues to
affect the population worldwide. On April 12, 2021, more than 136.2
million cases and more than 2.94 million deaths have been reported
from COVID-19 globally [1]. Latin America and the Caribbean (LAC) is
one of the regions with the highest number of cases and mortality from
COVID-19. Vulnerability to the pandemic is being exacerbated by the
structural challenges posed by poverty, severe inequality and the re-
gion’s already insufficient social protection and health systems and
safety nets [2]. For example, by April 12, 2021, countries in this region
such as Brazil (2nd place: 353,137 deaths), Mexico (3rd place: 209,338
deaths), Colombia (11th place: 65,889), Argentina (13th place: 57,779)
and Peru (15th place: 54,903), lead the count of deaths from COVID-19
in the world [1].

Vaccines are health technologies widely used for disease prevention,
recognizing that their use reduces the number of deaths from prevent-
able causes and costs in health systems [3-5]. They are considered a
highly cost-effective measure in health, preventing two to three million
deaths per year [6]. In the context of the COVID-19 pandemic, vaccines
have been developed as an additional tool to reduce the impact of the
infection due the Severe Acute Respiratory Syndrome coronavirus 2
(SARS-CoV-2). To date, more than 50 vaccine candidates have been
developed in the world against SARS-CoV-2 [7]. Some of them are
already approved by the leading regulatory institutions such as the Food
and Drug Administration (FDA) and European Medicines Agency (EMA),
allowing vaccination campaigns in several countries worldwide.

Even though vaccines are essential for controlling transmissible
diseases such as COVID-19; the growing spread of anti-vaccine move-
ments and mistrust towards immunization programs have undermined
vaccine effectiveness during the last decades, a situation that has been
identified by the World Health Organization (WHO) as one of the top 10
threats to global health [6]. There are different motivations for reluc-
tance to vaccination, including fear of its adverse effects (FAE), misin-
formation about the vaccine and its effects, or distrust of medical
personnel or the health system, among others [8]. Likewise, socio-
demographic factors such as age, gender, and residence area could be
associated differently with vaccine intention depending on the context
where they are researched [9,10]. Although the pandemic has over-
whelmed health systems resulting in high mortality and morbidity rates,
surveys have identified vaccine-hesitant subgroups [9-12].

Vaccine hesitancy is not a new phenomenon and predates the
pandemic. By June 2020, surveys carried in countries affected by the
pandemic describe that around 20% would not be willing to be vacci-
nated against COVID-19 [9,13]. Among the arguments described, the
possibility of adverse events due to the vaccine administration stands
out [14]. So far, there is little evidence about the VI against COVID-19 in
LAG, a region characterized by access barriers to achieving immuniza-
tion coverage goals such as socioeconomic inequalities, the influence of
beliefs and attitudes and FAE [15]. The determinants of the acceptance
of vaccination are multiple and depend on the context in which they are
evaluated [8]. Therefore, this study aimed to determine the prevalence
of VI and FAE of the COVID-19 vaccine and its associated factors in LAC.
This information is critical for designing targeted strategies and policies
to increase the VI against COVID-19 in the region.

2. Methods
2.1. Study design and data sources

We conducted a secondary analysis of a database collected by the
University of Maryland and the social network Facebook® (Facebook,
Inc), based on a survey designed to evaluate the respondents’ features in
the context of the COVID-19 pandemic. The survey includes de-
mographic information, contact report, self-report of COVID-19 symp-
toms, assessment of food and economic security, mental health and a
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module on vaccination attitudes. The survey was conducted for the first
time on April 23, 2020, and is conducted daily in more than 200
countries or territories translated into each country’s primary language.

2.2. Population and sample

The surveyed population included participants aged 18 and over who
were Facebook® users. For the analysis, we included the LAC partici-
pants who answered the survey from January 15 to February 1, 2021,
reaching a total number of 784,460 adults. We excluded those partici-
pants who did not have the variables of interest for this analysis, for
which we analyzed 472,521 adults from 20 LAC countries.

3. Variables
3.1. Outcomes

3.1.1. Vaccination intention

We evaluated the VI using the following question: If a vaccine to
prevent COVID-19 were offered to you today, would you choose to get
vaccinated? This question had four possible answers: yes, definitely; yes,
probably; no, probably and no, definitely. We dichotomized the variable
considering the last two alternatives to the non-VI for COVID-19 and the
first two alternatives as to the VI

3.1.2. Fear of adverse effects of vaccination

Besides, we evaluated the FAE of vaccination using the following
question: How concerned are you that you would experience a side ef-
fect from a COVID-19 vaccination? This question had four possible an-
swers: very concerned, moderately concerned, slightly concerned and
not at all concerned. We dichotomized the variable considering the first
four alternatives regarding the presence of FAE and the last alternative
as the absence.

3.2. Independent variables

3.2.1. Sociodemographic characteristics

We included gender (male, female, non-binary), age (18-24, 25-34,
35-44, 45-54, 55-64, 65-74, 75 or more years) and the residential area
of the participant (city, town, rural area).

3.2.2. COVID-19 symptoms and compliance with community mitigation
strategies

We evaluated the presence of suspicious COVID-19 symptoms,
defined as three or more of the following symptoms in the last 24 h:
fever, cough, difficulty breathing, fatigue, nasal discharge, muscle pain,
sore throat, chest pain, nausea, loss of smell, eye pain, and headache.

We included compliance with the three main community mitigation
strategies: hand washing, use of a mask, and physical distancing. We
defined the compliance with physical distancing when the participant
reported not having been in direct contact (including touching, shaking
hands, hugging, kissing) for no more than 1 min in the last 24 h and not
having been within 2 m of any person with whom you are not currently
living. We considered handwashing compliance when participants re-
ported having washed their hands at least once in the last 24 h. Besides,
we considered a mask using compliance when participants reported
wearing it in public (at least once) during the last seven days. We created
a variable considering compliance with the three community mitigation
strategies.

3.2.3. Food and economic insecurity

Food security was assessed by the following question: How worried
are you about having enough to eat in the next week? This question had
four possible answers: very worried, somewhat worried, not very
worried, and not worried at all. The variable was dichotomized,
considering the first three alternatives as food insecurity.
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Financial security was assessed by the following question: How
worried are you about your household’s finances in the next month?
This question had four alternatives: very worried, somewhat worried,
not very worried, and not worried at all. The variable was dichotomized,
considering the first three responses as economic insecurity.

3.2.4. Mental health evaluation

We evaluated the presence of depressive symptoms using the
following question adapted from the Kessler Psychological Distress Scale
(K10): In the past seven days, how often did you feel so depressed that
nothing could cheer you up? This question had five possible answers: all
the time, most of the time, some of the time, a little of the time and none
of the time [16]. We generated a dichotomous variable considering the
last alternative as the absence of depressive symptoms and the first four
alternatives regarding the presence of depressive symptoms.

We included evaluating anxiety symptoms, measured by the
following question adapted from the Kessler Psychological Distress Scale
(K10): During the last seven days, how often did you feel so nervous that
nothing could calm you down? This question had five alternatives: all
the time, most of the time, some of the time, a little of the time and none
of the time [16]. We generated a dichotomous variable considering the
last alternative as the absence of anxiety symptoms and the other four
alternatives to the presence of anxiety symptoms.

Likewise, we evaluated the participant’s fear to become seriously ill
or his fear that a family member would become seriously ill from COVID-
19, which was evaluated using the following question: How worried are
you that you or someone in your immediate family might become seri-
ously ill from coronavirus (COVID-19)? The question had the following
possible answers: very worried, somewhat worried, not too worried and
not worried at all. We created a dichotomous variable considering the
last alternative as the absence of fear of the participant or a family
member would become seriously ill from COVID-19 and the remaining
three as the presence of fear.

3.2.5. Probability of vaccination acceptance when recommended by
different stakeholders

We assessed the influence that friends and family, local health
workers, the World Health Organization (WHO), government health
officials, and politicians could have on the participants VI. That was
evaluated using the following question: would you be more or less likely
to get a COVID-19 vaccination if it were recommended to you by each of
the following. These questions had three answers: more likely, about the
same and less likely. We considered the last two alternatives as to the
lack of influence for the VI and the first alternative to influence the VI.

3.3. Statistical analysis

We downloaded the Microsoft Excel® 2010 format database and
imported it into the statistical package STATA® v14.0 (StataCorp, TX,
USA). We carried out the statistical analyses considering the complex
sampling of the survey using the svy command.

We described the qualitative variables using absolute frequencies
and weighted proportions according to the survey’s complex sampling
with their respective 95% confidence intervals (95%CI). Likewise, we
performed the bivariate analysis between the covariates of interest and
the outcome variables, using Pearson’s Chi-square test with Rao-Scott
correction. Also, we performed generalized linear models from the
Poisson family with a logarithmic link function to evaluate the factors
associated with VI and FAE. We calculated crude (cPR) and adjusted
(aPR) prevalence ratios with their 95%CI. We used a statistical criterion
(p < 0.05) to select the variables for the adjusted model. Also, we
evaluated the possible collinearity between the covariates included in
the final model.
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3.4. Ethical considerations

The participants gave informed consent before starting the survey.
The study is exempt from an institutional review board ethical approval
since it used secondary data, and the database does not contain any
sensitive data or personal identifiers. Hence, the integrity of the par-
ticipants was not compromised. We obtained the data by signing a
research data use agreement with the University of Maryland. The data
was downloaded without identifiers. The participants gave their
informed consent before starting the survey.

4. Results
4.1. Characteristics of the study sample

We analyzed a sample of 472,521 LAC adults from January 15 to
February 1, 2021. We found that 49.6% (n = 205,569) were male, 65.9%
(n = 331,835) were under 45 years of age and 79.4% (n = 390,122)
lived in a city. Likewise, 22.3% (n = 110,075) had suspicious symptoms
of COVID-19, while 49.8% (n = 236,617) complied with the community
mitigation strategies, 71.2% (n = 328,732) had food insecurity and
85.3% (n = 401,377) had economic insecurity. 95.1% (n = 453,513)
reported fear to get seriously ill or that a member of their family would
be seriously ill from COVID-19, as well as 43.9% (n = 219,796) had
anxiety symptoms. 41.6% (n = 198,556) and 60.3% (n = 298,914) re-
ported that the recommendation by family and friends, as well as local
doctors could influence their VI, respectively. We found that 80.0% (n =
391,597) reported VI and 81.2% (n = 382,507) had FAE (Table 1).

4.2. Bivariate analysis according to vaccination intention and fear of
adverse effects of the vaccine

We found statistically significant differences between the VI and the
included covariates, except for food insecurity (p = 0.554) (Table 2).
Likewise, we found statistically significant differences between FAE and
the independent variables included, except for compliance with com-
munity mitigation strategies (p = 0.530) (Table 3). The bivariate anal-
ysis, according to the outcomes, is described in Tables 2 and 3

4.3. Prevalence of vaccination intention by country

The countries with the highest prevalence of VI were Mexico
(88.4%), Puerto Rico U.S. (85.0%), Costa Rica (84.1%), Brazil (83.1%)
and Honduras (80.5%). On the other hand, those with the lowest
prevalence of VI were Haiti (43.2%), Paraguay (64.6%), Dominican
Republic (65.8%), Uruguay (65.9%) and Venezuela (68.8%) (Fig. 1).

4.4. Prevalence of fear to adverse effects of the vaccine according to
countries

We found that the countries with the highest prevalence of FAE were
Venezuela (92.7%), Bolivia (91.3%), Ecuador (90.9%), Peru (90.5%)
and the Dominican Republic (90.3%). On the other hand, those with the
lower frequency of FAE were Brazil (68.2%), Costa Rica (79.8%), Puerto
Rico, U.S. (80.8%), Argentina (84.5%) and Paraguay (84.5%) (Fig. 1).

4.5. Probability of vaccination intention when recommended by different
stakeholders

The countries with the highest prevalence of VI based on the
recommendation of friends and family were Mexico (49.1%), Puerto
Rico (47.1%) and Nicaragua (47.0%). Also, the countries with the
highest prevalence of VI based on the recommendation of local health
workers were Brazil (69.1%), Costa Rica (66.9%) and Puerto Rico
(66.1%). The countries with the highest prevalence of VI based on the
recommendation by the WHO were Brazil (73.8%), Mexico (73.6%) and
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Table 1
Descriptive analysis of the study sample (n = 472,521).
Total
Characteristics Absolute frequency Weighted
of participants proportion
surveyed according to each
category
n % 95%CI
Gender
Male 205,569 49.6  49.0-50.1
Female 263,026 49.4  48.9-50.0
Non-binary 3926 1.0 0.9-1.1
Age (years)
18-24 86,687 19.5 18.6-20.3
25-34 134,279 25.9 25.2-26.5
35-44 110,869 20.5  20.2-20.9
45-54 76,091 176 17.2-17.9
55-64 46,323 9.8 9.3-10.4
65-74 15,592 5.9 5.4-6.5
75 years or older 2680 0.9 0.8-1.0
Living area
City 390,122 79.4  75.8-82.6
Town 53,353 132  10.7-16.2
Village or rural area 29,046 7.4 6.5-8.4
COVID-19 symptomatology
No 362,446 77.7  76.6-78.8
Yes 110,075 22.3 21.2-23.4
Compliance with community
mitigation strategies
No 235,904 50.2  49.1-51.4
Yes 236,617 49.8 48.6-50.9
Food insecurity
No 143,789 28.8  27.1-30.5
Yes 328,732 71.2  69.5-72.9
Economic insecurity
No 71,144 147  14.1-15.4
Yes 401,377 85.3  84.6-85.9
Fear of becoming seriously ill or that
a family member becomes
seriously ill from COVID-19
No 19,008 4.9 4,1-6,0
Yes 453,513 95.1 94.7-95.5
Anxiety symptomatology
No 252,725 56.1 55.2-57.1
Yes 219,796 43.9 42.9-44.8
Depressive symptomatology
No 238,497 527 51.8-53.6
Yes 234,024 47.3  46.4-48.2
Probability of vaccination
acceptance when recommended by
friends and family
Less likely/about the same 273,965 58.4 57.2-59.6
More likely 198,556 41.6  40.4-42.8
Probability of vaccination
acceptance when recommended by
local health workers
Less likely/about the same 173,607 39.7 37.2-42.3
More likely 298,914 60.3 57.7-62.8
Probability of vaccination
acceptance when recommended by
the WHO
Less likely/about the same 150,856 34.4 31.9-36.9
More likely 321,665 65.6  63.1-68.1
Probability of vaccination
acceptance when recommended by
government health officials
Less likely/about the same 234,300 51.4 49.5-53.2
More likely 238,221 48.6 46.8-50.5
Probability of vaccination
acceptance when recommended by
politicians
Less likely/about the same 423,381 89.8  89.3-90.3
More likely 49,140 10.2  9.7-10.7
Vaccination intention
No 80,924 20.0 18.4-21.7
Yes 391,597 80.0 78.3-81.6
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Table 1 (continued)

Total
Characteristics Absolute frequency Weighted
of participants proportion
surveyed according to each
category
n % 95%CI
Fear of adverse effects of vaccination
No 90,014 18.9  15.8-22.2
Yes 382,507 81.2 77.8-84.2

95%CI: 95% confidence intervals; WHO: World Health Organization.

Costa Rica (66.9%) and Puerto Rico (66.4%). Furthermore, the countries
with the highest prevalence of VI based on the recommendation by the
government health officials were Costa Rica (62.0%), Mexico (56.0%)
and Puerto Rico (54.5%). Finally, the countries with the highest prev-
alence of VI based on the recommendation by politicians were Puerto
Rico (17.7%), Haiti (16.4%) and Costa Rica (13.2%) (Fig. 2 and sup-
plementary material).

4.6. Factors associated with the vaccination intention

In the adjusted regression model, we found that female gender (aRP
= 0.97; 95%CI: 0.95-0.97; p < 0.001) and non-binary gender (aRP =
0.93; 95%CI: 0.90.0.95; p < 0.001), compared to males, were associated
with a lower prevalence of VI. Likewise, living in a village or rural area
(aRP = 0.96; 95%CI: 0.95-0.97; p < 0.001) was associated with a lower
probability of VI when compared to a city. Also, compliance with
community mitigation strategies (aRP = 0.99; 95%CI: 0.98-0.99; p =
0.008) was associated with a lower prevalence of VI. Likewise, being
afraid of getting seriously ill or being afraid that a family member would
get seriously sick from COVID-19 (aRP = 1.28; 95%CIL: 1.26-1.30; p <
0.001) and displaying depressive symptoms (aRP = 1.03; 95%CI:
1.03-1.04; p < 0.001), were all associated with a higher prevalence of
VI. We found that the recommendations of family and friends (aRP =
1.08; 95%CI: 1.07-1.09; p < 0.001), local doctors (aRP = 1.29; 95%CI:
1.26-1.31; p < 0.001), WHO (aRP = 1.44; 95%CI: 1.41-1.47; p < 0.001)
and government health officials (aRP = 1.10; 95%CI: 1.09-1.11; p <
0.001) were associated with a higher probability of VI, while the rec-
ommendations by politicians (aRP = 0.93; 95%CI: 0.92-0.94; p <
0.001), was associated with a lower probability of VI (Table 4).

4.7. Factors associated with fear of adverse effects of the vaccine in the
study sample

In the adjusted regression model, we found that female gender (aRP
= 1.07; 95%CI: 1.06-1.07; p < 0.001) and non-binary gender (aRP =
1.04; 95%CI: 1.01-1.06; p = 0.001), compared to the male gender, were
associated with a higher prevalence of FAE. Likewise, living in a town
(aRP = 1.08; 95%CI: 1.05-1.11; p < 0.001), village or rural area (aRP =
1.04; 95%CI: 1.02-1.06; p < 0.001), compared to a city, was associated
with a greater frequency of FAE. In addition, economic insecurity (aRP
=1.16; 95%CI: 1.14-1.19; p < 0.001), fear of getting seriously ill or that
a family member gets seriously sick from COVID-19 (aRP = 1.21; 95%CIL:
1.19-1.23; p < 0.001), having suspicious symptoms of COVID-19 (aRP
=1.02; 95%CI: 1.01-1.03; p < 0.001) and having depressive symptoms
(aRP = 1.01; 95%CIL: 1.01-1.02; p = 0.018), were associated with a
higher prevalence of FAE.

On the other hand, being between 25 and 34 years old (aRP = 1.01;
95%CI: 1.01-1.02; p < 0.001) compared to those aged 18-24 years, was
associated with a greater probability of FAE. Likewise, 45-54 (aRP =
0.99; 95%CI: 0.98-0.99; p = 0.029), 55-64 (aRP = 0.96; 95%CI:
0.95-0.98; p = 0.001), 65-74 (aRP = 0.95; 95%CI: 0.93-0.97; p <
0.001), compared to those aged 18-24 years, was associated with a
lower frequency of FAE. We found that recommendations from family
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Table 2
Descriptive and bivariate analysis of the study sample characteristics according to vaccination intention (n = 472,521).

Vaccination intention

No Yes
Characteristics Absolute frequency of Weighted Absolute frequency of Weighted P-value
participants surveyed proportion participants surveyed proportion
according to each according to each
category category
n % 95%CI n % 95%CI
Gender <0.001
Male 33,117 19.1 17.8-20.4 172,452 80.9  79.6-82.2
Female 46,758 20.7 18.6-23.0 216,268 79.2  77.0-81.4
Non-binary 1049 29.8  26.9-31.8 2877 70.2  67.2-73.1
Age (years) 0.004
18-24 14,068 20.1 18.1-22.3 72,619 79.9 77.7-81.9
25-34 22,560 20.7 18.9-22.7 111,719 79.3  77.3-81.1
35-44 19,145 19.9 18.5-21.4 91,724 80.1 78.6-81.5
45-54 13,525 19.7 18.0-21.4 62,566 80.3  78.6-82.0
55-64 8274 19.0 17.7-20.4 38,049 81.0 79.6-82.3
65-74 2783 188 17.3-20.5 12,809 81.2 79.5-82.7
75 years or older 569 22.3  20.0-24.8 2111 77.7  75.2-80.0
Living area <0.001
City 64,081 19.0 17.5-20.7 326,041 81.0 79.3-82.5
Town 10,260 225 20.2-25.0 43,093 77.5  75.0-79.8
Village or rural area 6583 25.8  24.2-27.6 22,463 742  72.4-75.8
COVID-19 symptomatology <0.001
No 62,748 20.3 18.7-21.9 299,698 79.7  78.1-81.3
Yes 18,176 19.1 17.4-20.8 91,899 80.9 79.2-82.6
Compliance with community mitigation strategies 0.005
No 39,073 19.6  17.8-21.4 196,831 80.4  78.6-82.2
Yes 41,851 20.4 18.9-22.0 194,766 79.6 78.0-81.1
Food insecurity 0.554
No 23,755 19.8  17.9-21.8 120,034 80.2  78.2-82.1
Yes 57,169 20.1 185-21.7 271,563 79.9 78.3-81.5
Economic insecurity <0.001
No 12,652 21.5 19.7-23.5 58,492 785  76.5-80.3
Yes 68,272 19.7 18.2-21.4 333,105 80.3 78.6-81.8
Fear of becoming seriously ill or that a family member <0.001
becomes seriously ill from COVID-19
No 7942 44.7  42.9-46.5 11,066 55.3  53.5-57.1
Yes 72,982 18.7 17.2-20.4 380,531 81.3  79.6-82.8
Anxiety symptomatology <0.001
No 49,705 22,4  20.8-24.1 203,020 77.6  75.9-79.2
Yes 31,219 169 15.3-18.6 188,577 83.1 81.4-847
Depressive symptomatology <0.001
No 45,844 22.0 20.5-23.5 192,653 78.0  76.5-79.5
Yes 35,080 17.8  16.1-19.7 198,944 82.2  80.3-83.9
Probability of vaccination acceptance when <0.001
recommended by friends and family
Less likely/about the same 65,346 27.6 25.5-29.9 208,619 72.4 70.1-74.5
More likely 15,578 9.2 8.4-10.1 182,978 90.8  89.9-91.6
Probability of vaccination acceptance when <0.001
recommended by local health workers
Less likely/about the same 66,128 41.4 39.6-43.3 107,479 58.6 56.7-60.4
More likely 14,796 5.8 5.3-6.5 284,118 94.2  93.5-94.7
Probability of vaccination acceptance when <0.001
recommended by the WHO
Less likely/about the same 63,448 45.6 44.3-47.0 87,408 54.4 53.0-55.7
More likely 17,476 6.6 5.9-7.3 304,189 93.4  92.7-94.1
Probability of vaccination acceptance when <0.001
recommended by government health officials
Less likely/about the same 72,026 34.5 32.6-36.4 162,274 65.5 63.6-67.4
More likely 8898 4.7 4.2-5.2 229,323 95.3  94.8-95.8
Probability of vaccination acceptance when <0.001
recommended by politicians
Less likely/about the same 78,518 21.5 19.8-23.3 344,863 78.5 76.7-80.2
More likely 2406 6.6 5.7-7.7 46,734 93.4  92.3-94.3

95%CI: 95% confidence intervals, WHO: World Health Organization.

and friends (aRP = 1.04; 95%CI: 1.03-1.05; p < 0.001) were associated (Table 4).
with a higher prevalence of FAE, while recommendations by local According to the countries included, the proportion of vaccination
doctors (aRP = 0.92; 95%CI: 0.90-0.94; p < 0.001), WHO (aRP = 0.91; intention and fear to adverse effects of vaccination is available in the
95%CI: 0.88-0.95; p < 0.001), government health officials (aRP = 0.96; Supplementary Table S1. According to the countries included, the pro-
95%CI: 0.95-0.97; p < 0.001) and politicians (aRP = 0.90; 95%CI: portion of influence on the vaccination intention is described in
0.89-0.91; p < 0.001), was associated with a lower probability of FAE Table S2.
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Table 3
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Descriptive and bivariate analysis of the study sample characteristics according to the fear of vaccination’s adverse effects (n = 472,521).

Fear of adverse effects of vaccination

No Yes
Characteristics Absolute frequency of Weighted Absolute frequency of Weighted P-value
participants surveyed proportion participants surveyed proportion
according to each according to each
category category
n % 95%CI n % 95%CI
Gender <0.001
Male 45,310 21.9 18.9-25.2 160,259 781  74.8-81.1
Female 44,083 156  12.6-19.3 218,943 84.4  80.7-87.4
Non-binary 621 16.7 13.8-20.1 3305 83.3  79.9-86.2
Age (years) <0.001
18-24 15,320 16.9 14.3-19.8 71,367 83.1 80.2-85.7
25-34 23,231 16.1  13.5-19.2 111,048 89.9  80.8-86.5
35-44 21,131 183 15.3-21.8 89,738 81.7 78.2-84.5
45-54 15,388 20.0 16.8-23.7 60,703 80.0  76.3-83.2
55-64 10,632 233 19.5-27.6 35,691 76.7  72.4-80.5
65-74 3667 256  221-295 11,925 74.4  70.5-77.9
75 years or older 645 245 20.8-28.6 2035 75.5  71.4-79.2
Living area <0.001
City 78,884 20.1 16.8-23.9 311,238 789  76.1-83.2
Town 6668 12.2  11.4-13.0 46,685 87.8  87.0-88.6
Village or rural area 4462 15.8 14.3-17.6 24,584 84.2  82.4-85.7
COVID-19 symptomatology <0.001
No 72,735 19.7 16.6-23.3 289,711 80.3 76.7-83.4
Yes 17,279 15.5 13.0-18.3 92,796 84.5 81.7-87.0
Compliance with community mitigation strategies 0.530
No 44,971 18.8 15.7-22.4 190,933 81.2 77.6-84.3
Yes 45,043 18.7 15.8-22.0 191,574 81.3 78.0-84.2
Food insecurity <0.001
No 41,840 29.4  25.4-33.7 101,949 70.6  66.3-74.6
Yes 48,174 145 12.1-17.2 280,558 85.5  82.8-87.9
Economic insecurity <0.001
No 22,045 31.5 27.7-355 49,099 68.5 64.5-72.3
Yes 67,969 16.6  13.8-19.8 333,408 83.4  80.2-86.2
Fear of becoming seriously ill or that a family member <0.001
becomes seriously ill from COVID-19
No 6375 339 321-356 12,633 66.1  64.4-67.9
Yes 83,639 18.0 14.9-21.6 369,874 82.0 78.4-85.1
Anxiety symptomatology <0.001
No 52,593 20.7 17.8-23.9 200,132 79.3  76.1-82.2
Yes 37,421 16.3 13.1-20.0 182,375 83.7  80.0-86.9
Depressive symptomatology <0.001
No 49,055 20.6 17.7-23.7 189,442 79.4  76.3-82.3
Yes 40,959 16.7 13.5-20.5 193,065 83.3  79.5-86.5
Probability of vaccination acceptance when <0.001
recommended by friends and family
Less likely/about the same 49,925 17.6 14.8-20.9 224,040 82.4 79.1-85.2
More likely 40,089 20.3 17.1-24.0 158,467 79.7  76.0-82.9
Probability of vaccination acceptance when <0.001
recommended by local health workers
Less likely/about the same 19,756 11.3 10.4-12.7 153,851 88.7 87.3-89.9
More likely 70,258 23.6 19.8-27.9 228,656 76.4  72.1-80.2
Probability of vaccination acceptance when <0.001
recommended by the WHO
Less likely/about the same 16,221 10.9 10.1-11.7 134,635 89.1 88.3-89.9
More likely 73,793 229 19.0-27.3 247,872 77.1  72.7-81.0
Probability of vaccination acceptance when <0.001
recommended by government health officials
Less likely/about the same 32,012 13.4 11.3-15.8 202,288 86.6 84.2-88.7
More likely 58,002 244  20.7-28.6 180,219 75.6  71.4-79.3
Probability of vaccination acceptance when <0.001
recommended by politicians
Less likely/about the same 74,713 17.4 14.5-20.7 348,668 82.6 79.3-85.5
More likely 15,301 31.0 27.3-35.0 33,839 69.0  65.0-72.7

95%CI: 95% confidence intervals; WHO: World Health Organization.

5. Discussion

5.1. Main findings

This work aimed to evaluate the prevalence and factors associated
with VI and FAE. The findings show that approximately eight out of ten

participants had VI; however, there was a similar FAE frequency.
Furthermore, we found that female and non-binary participants had a
lower probability of VI. On the other hand, the fear of becoming seri-
ously ill or that a family member becomes seriously ill from COVID-19,
having depressive symptoms, and the recommendations from family and
friends, local health workers, WHO and government health officials
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Fig. 1. Prevalence of vaccination intention and fear of adverse effects of the vaccine according to Latin American and the Caribbean.
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Fig. 2. Prevalence of the vaccination intention after the recommendation by: (A). Friends and family; (B). Local health workers; (C). The World Health Organization;

(D). Government health officials; (E). Politicians.

were associated with a higher prevalence of VI. However, recommen-
dations from politicians were associated with a lower probability of VI.

Besides, we found that female or non-binary gender living in a town,
village or rural area was associated with a higher FAE prevalence. On the
other hand, being over 35 years of age was associated with a lower
probability of FAE and, in contrast, economic insecurity, fear of
becoming seriously ill, or a family member becoming seriously ill from
COVID-19 and depressive symptoms with a greater probability of FAE.
Finally, friends and family’s recommendations were associated with a
higher probability of FAE. In contrast, recommendations by local health
workers, WHO, government health officials, and politicians were asso-
ciated with a lower frequency of FAE. The current study is one of the first
aiming to evaluate the VI in the LAC region; the findings can help
identify higher-risk groups to design targeted strategies to increase VI
and reduce FAE.

5.2. Comparison with previous studies

To date, most studies have been conducted in North America
[17-20], Europe [11,21,22], Asia [23,24] and Australia [25]. In general
terms, our results show a higher prevalence of VI in the LAC region
compared to its peers. However, some studies have found that almost
84% of Chinese adults were willing to receive a COVID-19 vaccine [23].
This prevalence is higher than the reported in our study for Brazil and

Honduras, which were in our top five countries with the highest VI.
Regarding the associated factors, our study shows that women were less
likely to accept a COVID19 vaccine as in Europe [11,22], Australia [25],
and the US [17]. Similarly, fear or perceived severity of COVID-19 [18,
19] and healthcare providers’ recommendations also increased the
probability of VI in some studies conducted in US adults [19].

On the other hand, even though the fear of adverse effects has been
described as an essential barrier to vaccination for COVID-19 [26], we
found few studies assessing this topic [27,28]. Although associated
factors were not evaluated, it has been reported that fear of adverse
effects was the leading cause for rejecting the COVID-19 vaccine. Similar
conclusions were reported during and after outbreaks of
vaccine-preventable diseases [29-31]. Recently in another
cross-sectional study in Colombia, assessing perceptions of COVID-19
vaccination among physicians found that around 91% of them are
willing to get vaccinated [32].

5.3. Interpretation of the results

We found that female and non-binary genders, compared to males,
were associated with a lower probability of VI and a higher probability
of FAE. This finding goes in line with previous studies [10,18,33-35],
where males had a greater frequency of VI; this might be explained by
several factors such as the exposure that mothers have to anti-vaxxer
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Crude and adjusted generalized linear models of the Poisson family with a logarithmic link to evaluate the factors associated with vaccination intention and the fear of

adverse effects of vaccination in the study sample.

Vaccination intention

Fear of adverse effects of vaccination

Crude Adjusted Crude Adjusted

Characteristics cPR 95%CI Pvalue aPR 95%CI Pvalue cPR 95%CI Pvalue aPR 95%CI P value
Gender
Male Reference - - Reference - - Reference - - Reference  — -
Female 0.98 0.96-0.99 0.026 0.97 0.95-0.97 <0.001 1.08 1.07-1.09 <0.001 1.07 1.06-1.07 <0.001
Non-binary 0.87 0.84-0.90 <0.001 0.93 0.90-0.95 <0.001 1.07 1.03-1.10  <0.001  1.04 1.01-1.06  0.001
Age (years)
18-24 Reference  — - Reference - - Reference - -
25-34 0.99 0.98-1.00  0.059 1.00 1.00-1.02  0.002 1.01 1.01-1.02  <0.001
35-44 1.00 0.99-1.01  0.622 0.98 0.97-0.99  0.001 1.00 0.99-1.01  0.707
45-54 1.01 0.99-1.02  0.394 Not included” 0.96 0.95-0.98  <0.001  0.99 0.98-0.99  0.029
55-64 1.01 1.00-1.03  0.075 0.92 0.90-0.94 <0.001  0.96 0.95-0.98  0.001
65-74 1.02 1.00-1.04  0.088 0.89 0.87-0.92  <0.001  0.95 0.93-0.97  <0.001
75 years or older 0.97 0.94-1.00  0.059 0.91 0.88-0.94  <0.001 0.97 0.94-1.00  0.077
Living area
City Reference  — - Reference  — - Reference  — - Reference  — -
Town 0.96 0.93-0.98  0.001 1.00 0.98-1.01  0.659 1.10 1.06-1.14  <0.001  1.08 1.05-1.11  <0.001
Village or rural area 0.92 0.90-0.93 <0.001 0.96 0.95-0.97 <0.001 1.05 1.02-1.09 0.001 1.04 1.02-1.06 <0.001
COVID-19

symptomatology
No Reference - - Reference  — - Reference - - Reference - -
Yes 1.02 1.01-1.02  <0.001  1.00 1.00-1.01  0.148 1.05 1.04-1.07 <0.001  1.02 1.01-1.03  <0.001
Compliance with

community

mitigation strategies
No Reference  — - Reference Reference  — - Not included®
Yes 0.99 0.98-0.99  0.003 0.99 0.98-0.99  0.008 1.00 1.00-1.01  0.541
Food insecurity
No Reference  — - Not included” Reference  — - Not included”
Yes 1.00 0.98-1.01  0.549 1.21 1.17-1.25  <0.001
Economic insecurity
No Reference  — - Reference  — - Reference - - Reference - -
Yes 1.02 1.01-1.03  <0.001  0.99 0.99-1.00 0.072 1.22 1.19-1.25 <0.001 1.16 1.14-1.19  <0.001
Fear of becoming

seriously ill or that a

family member

becomes seriously

ill from COVID-19
No Reference  — - Reference  — - Reference  — - Reference  — -
Yes 1.47 1.43-1.51 <0.001 1.28 1.26-1.30  <0.001 1.24 1.21-1.27  <0.001 1.21 1.19-1.23  <0.001
Anxiety

symptomatology
No Reference  — - Not included® Reference  — - Not included®
Yes 1.07 1.06-1.08  <0.001 1.06 1.05-1.06  <0.001
Depressive

symptomatology
No Reference  — - Reference  — - Reference  — - Reference - -
Yes 1.05 1.05-1.06 <0.001 1.03 1.03-1.04 <0.001 1.05 1.04-1.06 <0.001 1.01 1.01-1.02 0.018
Probability of

vaccination

acceptance when

recommended by

friends and family
Less likely/about the Reference - - Reference - - Reference - - Reference - -

same
More likely 1.25 1.23-1.28  <0.001  1.08 1.07-1.09  <0.001  0.98 0.96-0.98  <0.001  1.04 1.03-1.05  <0.001
Probability of

vaccination

acceptance when

recommended by

local health workers
Less likely/about the Reference  — - Reference  — - Reference  — - Reference  — -

same
More likely 1.61 1.57-1.65 <0.001 1.29 1.26-1.31 <0.001 0.86 0.83-0.90  <0.001  0.92 0.90-0.94  <0.001
Probability of

vaccination

acceptance when

recommended by

the WHO
Less likely/about the Reference  — - Reference  — - Reference  — - Reference - -

same
More likely 1.72 1.68-1.76  <0.001  1.44 1.41-1.47 <0.001  0.87 0.83-0.91 <0.001 091 0.88-0.95  <0.001

(continued on next page)
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Vaccination intention

Fear of adverse effects of vaccination

Crude Adjusted

Crude Adjusted

Characteristics cPR 95%CI Pvalue aPR 95%CI

Pvalue cPR 95%CI Pvalue aPR 95%CI P value

Probability of
vaccination
acceptance when
recommended by
government health
officials

Less likely/about the
same

More likely

Probability of
vaccination
acceptance when
recommended by
politicians

Less likely/about the
same

More likely

Reference - - Reference  —

1.46 1.42-1.49  <0.001 1.10 1.09-1.11

Reference  — - Reference  —

1.19 1.17-1.21 <0.001 0.93 0.92-0.94

- Reference - - Reference - -

<0.001  0.87 0.85-0.90  <0.001 0.96 0.95-0.97  <0.001

- Reference  — - Reference - -

<0.001 0.83 0.82-0.85 <0.001 0.90 0.89-0.91 <0.001

95%CI: 95% confidence intervals; cPR: Crude prevalence ratio; aPR: Adjusted prevalence ratio; WHO: World Health Organization.
# Not included due to not having a statistically significant association in the crude model.

b Not included due to collinearity with economic insecurity.

¢ Not included due to collinearity with the fear of becoming ill or that a family member could become seriously ill from COVID-19.

groups, the exclusion of pregnant and lactating women in the COVID-19
vaccine trials and the, as well as men having a lower acceptance of
conspiracy beliefs about the disease [10,34,36]. In LAC, man’s role as
family chief has been described [37,38]; besides, to a growing financial
crisis given the pandemic’s economic insecurity, the most vulnerable
groups require urgent access to the vaccine to be able to sustain their
households [9]. Economic insecurity was associated with a higher
prevalence of FAE; in contrast, high vaccination coverage would be
necessary to reactivate economic activities. Therefore, it urges to design
and implement effective communication strategies to increase the pop-
ulation’s confidence in COVID-19 vaccination while refuting falsehoods
about the vaccine effects and other conspiracy theories [18]. Other
possible causes of a low VI frequency could be the belief that vaccines
are unnecessary and the unknown or short duration of immunity [12].

Furthermore, we found that living in towns, village or rural areas was
associated with a greater FAE frequency, a finding that seems to be
consistent with previous studies [10]. Distrust in vaccines and conspir-
acy beliefs are more robust in people with lower education levels and
regions with higher poverty rates [39-41], such as LAC’s rural regions.
In these areas, health promotion activities do not have adequate
coverage increasing the risk of misinformation; therefore, increasing
resistance to immunization strategies and community mitigation stra-
tegies. It is necessary to reinforce and adapt communication strategies
towards these populations [39].

LAC is one of the most affected regions by the pandemic; some of
these countries rank among the countries reporting the most
coronavirus-related deaths per inhabitant in the world. The pandemic
effects have been devastating for their health systems, which in many
cases are fragmented and nowadays have collapsed [40]. The collapse of
the healthcare system leads to fear of suffering severe COVID-19 disease,
for which vaccination represents the hope of being able to defeat the
pandemic and reduce the high mortality rates [41]. After witnessing the
positive outcomes of experiences such as the Israeli one [42], the mes-
sage on the need for LAC countries of a high coverage campaign for
COVID19 has been reinforced, which would explain the high frequency
of VI. However, this occurs with a high frequency of FAE, which persists
in the population due to mistrust regarding vaccines’ safety and the
short time these products were developed [43].

We found that the recommendation by friends and family increased
the VI, but also the FAE. This situation could be due to the immediate
environment’s information to contain fake news or non-corroborated

information that would generate mistrust [43,44]. Likewise, excessive
exposure to false and fatalistic news can generate resistance to vacci-
nation and lead to vaccination rejection [39]. However, given the need
to return to daily activities and observing that the number of people
vaccinated increases in developed countries, the desire to have vaccines
soon could become more assertive.

Also, we found that a recommendation from local health workers,
government health officials and WHO increases the VI and decreases the
FAE. That is important to identify groups that could potentially serve as
communication agents to increase vaccination acceptance in the popu-
lation. Due to the health systems’ inadequate response capacity during
the pandemic, the self-medication practice gained popularity [45].
There is a vast culture of self-medication in the LAC region, which is
even promoted by communication media. Besides, in countries as Peru
and Bolivia, the use of unproven therapies such as chlorine dioxide
became relevant, increasing the popularity of extremist anti-vaccine
groups [46]. It is relevant to have community strategies based on sci-
entific information and adapted according to the population group of
interest [47,48]. The health personnel and the minister of health of each
country must provide confidence to the population and communicate
the vaccination benefits [43,49].

We find that politicians recommendations decreased the VI and FAE.
This situation could be due to the population believes that the measures
taken to combat the pandemic have been affected by political decisions
or by personal pursuits objectives by political groups [43]. In this way,
there was a politicization of the pandemic, which generates distrust in
the population at a government’s sanitary recommendation [18].
However, due to the constant corruption scandals to which the LAC
political class has been linked, including clandestine vaccination,
outside the context of a clinical trial and influence traffic such as Peru
and Argentina [50,51]. These events would generate rejection towards
vaccination but the loss of FAE.

We found differences in the prevalence of VI and FAE among coun-
tries. Likewise, the high frequency of VI was not consistent with the low
frequency of FAE in all countries. Only Puerto Rico U.S., Costa Rica and
Brazil had the highest VI with the lowest FAE presence among the
countries. These countries were also the ones with the highest frequency
of VI after a recommendation of the WHO, local health workers and
government officials. Thus, it is likely that sociocultural factors, the
dissemination of information campaigns by the government, the
strength of the anti-vaxxer movements and the politicization of
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vaccination can influence the differences in VI and FAE in other coun-
tries [12,36].

5.4. The relevance of our findings

It is important to identify groups that may have less VI or greater FAE
to intervene rapidly. The best strategy to control the pandemic is mass
vaccination; many countries have already started the vaccination pro-
cess, prioritizing vulnerable groups [52]. Although the VI prevalence is
high, the FAE frequency is similar, which could compromise LAC
countries’ national immunization strategies. Besides, LAC countries
have a more substantial vaccination scheme than European or North
American countries [15]; therefore, vaccination campaigns and strate-
gies could be successful, and the population could accept them.

During the COVID-19 pandemic, due to the disease’s fear, the pop-
ulation used multiple information resources, including television, radio,
social media, local doctors and scientists who did scientific divulgation
[43]. However, due to the pandemic’s spread, the lack of adequate and
accessible treatment, and the media’s contradictions, the population
achieved an “infodemic” [53,54]. This situation led to the belief in un-
corroborated information that could generate mistrust or rejection of
COVID-19 vaccines. In this way, it is crucial to work on disseminating
transparent and adequate information regarding vaccines’ safety and
efficacy with local doctors, health officials, and scientists who can pro-
vide confidence to the population [43,47]. Likewise, it is crucial to
prevent political corruption acts concerning vaccines’ proper use from
generating rejection in the population. International health agencies,
including the WHO, and especially the Pan American Health Organi-
zation (PAHO), should consider these results to promote vaccination in
the region of the Americas.

5.5. Strengths and limitations

The study has limitations. Although the data collected from a
multinational study with a significant sample was analyzed, the par-
ticipants are users of a network, which implies that the data obtained
comes from a sample with internet access and social media users, not
representing a population without these characteristics. Likewise, the
variables included for this analysis and its definition are subordinated to
the survey. Additionally, there may be other confounders for the asso-
ciation between the variables studied and the VI or FAE, which were not
measured by the survey and should be included in future studies. Be-
sides, the data was obtained by self-report, so there may be a sub-record
of information. Finally, due to the study’s design, causality between the
variables evaluated cannot be established. Despite this, this study has
strengths such as the large sample that includes 20 LAC countries, which
characterizes the study’s problem for this population. Likewise, the re-
spondents are users of social media widely known and used in LAC (and
four out of every five Internet users in this region have a Facebook
profile). Also, as a limitation, we have no access to variables such as
racial and ethnic minorities, and certainly, possible variation in uptake
based on race and ethnicity would be present, as has been previously
reported [55].

6. Conclusions

Despite the high prevalence of VI, the study found a similar FAE
frequency. The identified factors can be used to design and develop
strategies to promote vaccination, aiming to reduce the FAE. Guaran-
teeing a mass vaccination to reduce the human impact of COVID-19 is
essential. Moreover, when people are suffering the neglect in LAC, and
support the return of economic activities.
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