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Abstract: The embrace of coronavirus disease 2019 (COVID-19) vaccine conspiracies has been linked
to vaccine hesitancy. This study aimed to investigate the relationship between COVID-19 vaccine
conspiracy theories and perceived vaccine effectiveness. The study utilized a longitudinal follow-up
study in which adults in Chile completed surveys in December 2020 (T1) and May 2021 (T2). The
psychometric properties of the five-item instrument on conspiracy theories for the COVID-19 vaccine
were evaluated using data from T1 (n = 578). A confirmatory one-factor structure with suitable
indicators of reliability was found. The longitudinal analysis (n = 292) revealed that conspiracy
theories about the COVID-19 vaccine in T1 were associated with lower beliefs in its effectiveness
in T2. However, no significant association was found between beliefs in effectiveness in T1 and
conspiracy theories in T2. The study suggests that beliefs in conspiracy theories may temporally
precede beliefs in vaccine effectiveness for COVID-19. The results have implications for strategies to
address vaccine conspiracy beliefs and their implementation at the public policy level.

Keywords: vaccine confidence; vaccine conspiracy; vaccine efficacy; vaccine effectiveness

1. Introduction

Conspiracy beliefs refer to a collection of ideas positing that a covert group or or-
ganization is secretly orchestrating events or manipulating information to account for
certain occurrences or to achieve specific objectives [1]. Although most conspiracies are
unfounded and inaccurate beliefs (a few conspiracies turned out to be true, as elaborated on
by van Prooijen and Douglas in [2]), these conspiracies can provide answers to uncertainty,
shaping people’s attitudes and behaviors [3–6]. These beliefs entail the tendency to endorse
the explanations involving clandestine plots by powerful entities with malevolent intent
rather than holding beliefs backed by credible scientific evidence that are more probable
to be true [7–9]. Conspiracy beliefs can stem from the following motives: (1) epistemic
motives to help in understanding the surrounding world; (2) existential motives to help in
feeling secure in an environment; (3) psychological motives to feel gratified by defending a
fragile ego; and (4) social motives to fulfill the need to have a positive image of self or a
group [3,10–14].

Vaccines 2023, 11, 1150. https://doi.org/10.3390/vaccines11071150 https://www.mdpi.com/journal/vaccines

https://doi.org/10.3390/vaccines11071150
https://doi.org/10.3390/vaccines11071150
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/vaccines
https://www.mdpi.com
https://orcid.org/0000-0001-7763-0148
https://orcid.org/0000-0002-0165-9670
https://doi.org/10.3390/vaccines11071150
https://www.mdpi.com/journal/vaccines
https://www.mdpi.com/article/10.3390/vaccines11071150?type=check_update&version=2


Vaccines 2023, 11, 1150 2 of 16

Conspiracy beliefs can be classified into two categories: First, the general conspiracy
beliefs (or generic conspiracy mentality), which refer to the general and vast tendency
for conspiratorial ideation that is broad in scope (e.g., beliefs that governments conceal
information about the death of public figures to deceive the public) [15–18]. Second, the
specific conspiracy beliefs that revolve around specific themes in terms of time, place, and
context (e.g., conspiracy theories related to the 7 July 2005 London bombings [19]).

Although the difference between general and specific conspiracy beliefs was not
clearly delineated in the past, recent literature pointed to the significant difference between
these two categories and their possible impact as a driver of attitude and behavior [4,18].
Specifically, Imhoff et al. conceived the concept of “content contamination”, where the
context, target, and goal of specific conspiracy beliefs can significantly affect the measure-
ment of such specific conspiracies [18]. Thus, the issue of content contamination should
be considered in any effort to study and measure the specific conspiracy beliefs, and the
distinction between the generic conspiracy mentality and specific conspiracies should be
clearly delineated [17]. However, there is robust scientific evidence indicating that specific
attitudes are better predictors of specific beliefs than general attitudes [18,19].

It is worth noting that the endorsement of specific medical-related conspiracy beliefs
can drive detrimental health behavior among individuals holding such beliefs. Conse-
quently, adhering to a greater number of conspiracy beliefs longitudinally predicts a higher
likelihood of receiving a COVID-19 diagnosis. The standardized beta value of this effect
was 0.12, which corresponds to a small effect, considering a Cohen’s d value of 0.30 [20–23].
In general, the embrace of specific medical-related conspiracies can drive mistrust in health
professionals and health institutions, as well as discourage individuals from seeking medi-
cal help [24–27]. Examples of the negative consequences of conspiratorial ideas on health
behavior were manifested during the coronavirus disease 2019 (COVID-19) pandemic and
included: lower adherence to following public health preventive measures, including the
use of face masks, and reluctance or resistance to get vaccinated, defined as vaccination
hesitancy [28–32]. Thus, the harmful effect of vaccination hesitancy extends beyond the
mere holding of these beliefs to involve behavior manifested in lower vaccine uptake. In
Chile, it has been found that people who have conspiracy beliefs are less willing to receive
vaccination in the long term. The effect size of this finding was intermediate (beta = −0.28,
which is equivalent to Cohen’s effect size of 0.50). On the other hand, it has been found
in this country that as beliefs in the effectiveness of vaccines increase, people’s intention
to vaccinate also increases. This was a large effect, with a standardized beta value of 0.60,
which is equivalent to a Cohen’s effect size of 0.90 [23,33–35].

Expanding on this issue, numerous studies have observed the noticeable prevalence of
specific medical-related conspiracy beliefs, indicating their wide adoption in various popu-
lations [36–39]. The prevalence of health-related conspiracy ideas varies based on different
study settings, time, and place; nevertheless, the pervasiveness of this phenomenon during
the COVID-19 pandemic was striking [21,40]. In the context of COVID-19, conspiracies
emerged immediately and involved skepticism toward the possible explanation of the
causative agent, namely severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
questions regarding the swift availability of vaccines with the widespread prevalence of
beliefs that these vaccines were intended to implant microchips into people for surveillance
and control purposes [30,41]. For example, Freeman et al. showed that the prevalence
of COVID-19-related conspiracies among the population in the U.K. could be as high as
50% [42]. Conspiracies regarding COVID-19 were also found in a quarter of the participants
in a study from Croatia [43]. In Jordan, a study showed that 57% of the public surveyed
believed that COVID-19 resulted from biological warfare [41]. Recent studies from the
Middle East countries (Jordan and Kuwait) in the context of the recent monkeypox (Mpox)
outbreak also showed that the embrace of conspiracies toward emerging virus infections
was dominant among various subpopulations, including health professionals [44–46]. A
similar trend was observed in Latin America, where it was found that lower levels of
general trust predicted more beliefs in conspiracy theories, such as the intentional creation
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of SARS-CoV-2. The standardized beta value of this effect was 0.06, which is equivalent
to a Cohen’s d value of 0.10 and represents a developing effect according to the Sensu
Hattie interpretation [23,47]. Similarly, it has been found that beliefs about the negative
consequences of the COVID-19 vaccine (e.g., the possibility of increased virus contraction
or more complex effects than the virus itself) are one of the main predictors of intention to
get vaccinated against COVID-19 [48]. In Chile, findings indicate a negative correlation
between conspiracy beliefs and beliefs about vaccine effectiveness, as well as a positive
correlation between beliefs about vaccine effectiveness and vaccination intention [49].
Specifically, cross-sectional findings indicated that people who have higher beliefs in con-
spiracy theories tend to have less confidence in vaccine effectiveness, reflected in a large
effect size (standardized beta value was 0.61, which is equivalent to a Cohen’s d of 0.90).
Conversely, those who have a strong belief in vaccine effectiveness showed a greater will-
ingness to vaccinate, as evidenced by a standardized beta value of 0.74, which corresponds
to a Cohen’s d of 0.90, signifying a large effect [23,49].

One of the specific conspiracy beliefs surrounding vaccination in general and COVID-
19 vaccines, in particular, involves the vaccine’s effectiveness and safety aspects [40,50].
Vaccine confidence involves trust in vaccination and trust in health providers and health in-
stitutions [51,52]. Particularly, vaccine confidence refers to a person’s attitude of acceptance
and willingness to receive a vaccine based on the belief in its safety, efficacy, and benefits.
In addition, vaccine confidence can be understood as the extent to which a person believes
in the science behind vaccines and is willing to vaccinate themselves or their children
to prevent diseases and protect others from diseases [53]. Since vaccine confidence was
previously shown to be an important psychological determinant of vaccine acceptance and
uptake [54–56], the perception that vaccines are unsafe, dangerous, or lacking effectiveness
could be linked to lower intention to get vaccinated, jeopardizing the health of the self
and the community [57–59]. Mistrust in vaccine safety and effectiveness has been shown
previously in link with conspiracy ideas [52,60], with notable examples from the Middle
East for various vaccines [30,33,61,62], Latin America, and Chile [48,49]. Previous studies
have shown the pervasiveness of conspiratorial ideas that involve mistrust in COVID-19
vaccination [60,63]. These ideas entail that SARS-CoV-2 vaccination aims to implant mi-
crochips into people for control purposes, as well as the belief that COVID-19 vaccination
can result in infertility to reduce the global population size [30,61].

One of the major negative consequences of COVID-19-specific conspiracy beliefs is
the previous evidence showing its association with vaccine hesitancy and rejection with
robust effect sizes [35,49,50,64,65]. Prior to the COVID-19 pandemic, conspiracies impacted
the parental acceptance of childhood vaccination, particularly the measles, mumps, and
rubella (MMR) vaccine, based on the controversies surrounding the unscientific claim that
such vaccines were linked with autism, besides the feeling that vaccines are ineffective or
unimportant [66–68].

Several theoretical frameworks were utilized to decipher the issue of COVID-19
vaccine hesitancy, including the 3C, 5C, and 7C models, as well as the incorporation
of the health belief model (HBM) and theory of planned behavior (TPB) [51,69–71]. A
majority of these models suggested that vaccine confidence (including confidence in vaccine
effectiveness) is a major driving factor in the intention to get vaccinated [49].

The scientific literature has consistently shown associations between conspiracy beliefs
and negative attitudes toward vaccines. Studies have found that individuals who believe
in conspiracy theories, such as the idea that vaccines are designed to harm people rather
than protect them [48,49], were less likely to vaccinate and trust the safety and effectiveness
of vaccines [72]. It is important to note, however, that these studies were cross-sectional
and did not allow for the establishment of causal relationships. Therefore, it is unclear
whether conspiracy beliefs generate negative beliefs about vaccines or whether negative
beliefs about vaccines generate conspiracy beliefs. Moreover, it is possible that both beliefs
are mutually reinforcing, leading to a bidirectional association. Consequently, further
longitudinal research is necessary to gain a better understanding of this complex and
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multidirectional relationship. Relatedly, longitudinal research on conspiracy beliefs about
human immunodeficiency virus (HIV) and sexual risk has shown that higher levels of HIV
conspiracy beliefs were significantly associated over time with risky sexual relations. After
six months, it was associated with an increased likelihood of reporting risky sexual behavior.
Specifically, this study found that 54% of those who endorsed conspiracies reported having
had unprotected sex [73].

Since vaccine confidence and vaccine acceptance are closely intertwined, several
previous studies addressed this association with conspiracy at the center of this complex and
multifaceted area of research. Nevertheless, a majority of previous studies suffered from a
notable caveat considering the cross-sectional nature of these studies [32,74]. Additionally,
some studies lacked proper validation of the psychometric properties of survey instruments.
Thus, the current study aimed to address the aforementioned limitations by establishing
the psychometric properties of vaccine conspiracy and confidence scale as well as to
longitudinally assess the relationship between COVID-19 vaccine conspiracy and trust in
vaccination over time.

2. Materials and Methods
2.1. Participants

A sub-sample was utilized from a project carried out by the main authors, which, using
purposive non-probabilistic online sampling, reached 1497 Chilean adults. Nevertheless,
complete data were successfully collected from 1.040 participants, constituting a response
rate of 69.47%. From this group of 1.040 participants, a random sample of 578 participants
was chosen to test our hypotheses. The primary study’s inclusion criteria were: (1) residency
in Chile during the COVID-19 pandemic, (2) being at least 18 years of age, and (3) having
an Internet connection to facilitate responses to the online survey. Participants’ ages ranged
from 18 to 76 years old. Of these, 53.46% identified as female, and 46.53% had completed
university studies or more.

These participants were invited to partake in this study between December 2020
and January 2021 (T1), prior to the mass vaccination in Chile, which began in February
2021. In the survey, participants could provide their e-mail addresses, indicating that they
wished to receive more information about the current study or wished to be contacted for
a follow-up. After the mass vaccination campaign, it was decided to reach out to these
participants and invite them to a follow-up to assess the stability and directionality of
the measurements from the main research project. This second evaluation occurred in
May 2021 (T2) amidst the ongoing mass vaccination process in Chile. Only 292 agreed to
participate in this study (retaining 50.5% of the sample). Participants of T2 mostly identified
with the feminine gender (70.0%) and had a mean of 34 years old (SD = 11.23). Details of
participants’ characteristics from T1 and T2 are in (Table 1). Proportion comparison tests
were conducted for each category of the sociodemographic variables between the T1 and
T2 samples. No statistically significant differences were found. This indicates that, in terms
of sample characteristics, the T1 and T2 samples are equivalent.
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Table 1. Sociodemographic characteristics of the samples used in T1 and T2.

Variable T1 Sample
n = 578

T2 Sample
n = 292

Proportion
Comparison T1 vs. T2

Gender identification
Feminine 309 (53.46%) 151 (51.71%) χ2 (1) = 0.23, p = 0.62
Masculine 113 (19.55%) 64 (21.91%) χ2 (1) = 0.65, p = 0.41

Other 3 (0.51%) 1 (0.03 %) χ2 (1) = 1.24, p = 0.26
Not answered 153 (26.47%) 76 (26.02%) χ2 (1) = 0.02, p = 0.88

Age (years)
Mean (standard deviation) 36.09 (13.94) 34.03 (11.23) -

Educational level
Completed high school 49 (8.47%) 22 (7.53%) χ2 (1) = 0.22, p = 0.63

Ongoing university studies 106 (18.33%) 61 (20.89%) χ2 (1) = 0.80, p = 0.37
Completed university studies 149 (25.77%) 79 (27.05%) χ2 (1) = 0.16, p = 0.68
Uncompleted and completed

graduate studies 120 (20.76%) 54 (18.49%) χ2 (1) = 0.60, p = 0.43

Not answered 154 (26.64%) 76 (26.02%) χ2 (1) = 0.03, p = 0.84

2.2. Survey Instrument

After providing their informed e-consent, participants were required to respond to the
main study’s questionnaire as well as a sociodemographic questionnaire. It is important
to note that the sociodemographic variables were assessed at the end of the main study’s
survey, which accounts for more than a 25% data loss in these variables. This approach was
used to prioritize responses to the study’s central variables. Given that this study is derived
from that broader study, only the instruments related to the fulfillment of the objectives
specified in the current research will be detailed. Specifically, participants responded to the
following scales (refer to Table 2 for the items from each of the scales):

Table 2. Items, factor loadings from confirmatory factor analysis, and within-person comparisons of
the scales.

Conspiracy Beliefs about
COVID-19

Factor Loadings
from CFA (T1)

Within-Person Comparisons

T1
(M, SD)

T2
(M, SD) Paired t-Tests

1. COVID-19 is a biological
weapon created by some
countries to destabilize the
world

0.84 2.30
(1.28)

1.77
(1.09)

t(242) = 5.18,
p < 0.05

2. COVID-19 was created to
reduce the world population 0.85 2.18

(1.24)
1.71

(1.02)
t(242) = 4.79,

p < 0.05
3. Vaccine against COVID-19

will have a microchip to
control persons

0.68 1.57
(0.87)

1.16
(0.50)

t(242) = 6.38,
p < 0.05

4. Vaccine against COVID-19
was already created, but they
are retaining it to maintain
people controlled

0.74 1.95
(1.09)

1.45
(0.86)

t(242) = 5.75,
p < 0.05

5. Big Pharma created
COVID-19 to benefit from
vaccines

0.77 2.09
(1.13)

1.74
(1.04)

t(242) = 3.71,
p < 0.05
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Table 2. Cont.

Beliefs about Vaccine
Effectiveness Scale

Within-Person Comparisons

T1
(M, SD)

T2
(M, SD) Paired t-Tests

1. By getting vaccinated, you
protect others against
diseases

- 4.18
(1.08)

4.36
(1.04)

t(225) = −1.74,
p = 0.08

2. If vaccines have been tested,
they should be utilized - 4.21

(0.99)
4.65

(0.62)
t(225) = −5.58,

p < 0.05
3. Vaccines have been a

significant mechanism for
reducing the spread of
infectious diseases

- 4.55
(0.82)

4.71
(0.73)

t(225) = −2.11,
p < 0.05

4. Vaccines increase the likelihood
of me becoming ill - 1.97

(0.98)
1.54

(0.86)
t(225) = 4.77,

p < 0.05
5. In general, vaccines have more

negative consequences than the
disease itself

- 1.73
(0.94)

1.35
(0.63)

t(225) = 5.21,
p < 0.05

6. I believe that it is better to gain
immunity naturally than
through a vaccine

- 2.00
(1.22)

1.50
(0.85)

t(225) = 4.87,
p < 0.05

Note: The items in italics are written negatively and must be recoded. M = mean, SD = standard deviation.

2.2.1. Conspiracy Beliefs about COVID-19 and Its Vaccine’s Scale (CBS Scale)

An instrument composed of five items was translated and adapted from Brotherton
et al. [17]. These items aimed to assess conspiracy beliefs about the origins of COVID-
19 (e.g., bioweapon to destabilize the world or reduce the world population size) and
COVID-19 vaccine conspiracies (e.g., the vaccines have already been created, the vaccines
contain a microchip to be implanted in people, the vaccines were manufactured to control
people and to obtain economic profits). These conspiracy items were measured on a 5-point
Likert scale, with participants indicating their degree of disagreement (1) or agreement
(5) with these items. Higher scores indicated a greater belief in conspiracy theories about
COVID-19 and its vaccination. This scale underwent preliminary testing using a pilot study
of 149 university students. Exploratory factor analysis (EFA) and reliability studies were
carried out to assess the structure of the CBS. The EFA results demonstrated that the data
matrix was factorizable, Kaiser–Meyer–Olkin (KMO) = 0.768, Bartlett’s test (10) = 369.162,
p < 0.050. The 5-item scale displayed factor loadings from 0.692 to 0.847 and accounted for
54.1% of the variance. The single-factor scale exhibited suitable reliability (ω = 0.870) (for
more details about the pilot study, please see Supplementary Materials File S1).

2.2.2. Beliefs about Vaccine Effectiveness Scale

Beliefs about vaccine effectiveness were assessed using an instrument that was devel-
oped by Salazar-Fernández et al. [75] and included six items that assess beliefs about the
effectiveness and usefulness of vaccines in controlling diseases. The first three items were
positively worded (e.g., “By getting vaccinated, you protect others against diseases”), and
the last three were negatively worded (e.g., “In general, vaccines have more negative conse-
quences than the disease itself”). Participants had to indicate their level of disagreement (1)
or agreement (5) with each statement for the first three items, while the last three items were
flipped in the scoring. Higher scores indicate higher beliefs about vaccine effectiveness. A
previous study [49] showed a suitable level of reliability in this one-factor scale (ω = 0.864).

2.3. Procedure

The participants provided their informed consent, indicating their willingness to par-
ticipate. The national study was conducted using QuestionPro, with the survey distributed
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between December 2020 and January 2021 (T1), prior to the onset of the mass vaccination
process in Chile. The Ethics Committee from the sponsoring university approved this
study (N◦65/20). The informed consent outlined the study’s objectives and guaranteed
the participant’s anonymity, confidentiality, and contact information. Participants who
wanted more information about the study or who were interested in being contacted for a
follow-up provided their e-mail addresses. During April and May 2021 (T2), coinciding
with the start of the mass vaccination program in Chile, the participants who had provided
their e-mail addresses were contacted and invited to participate in a follow-up study (i.e.,
panel study). Participants were assured that their e-mail addresses would only be used to
contact them and pair their responses with previously collected data.

2.4. Data Analysis

Firstly, we used confirmatory factor analysis (CFA) to evaluate the model structure of
the data. Since data were at an ordinal level, the model was estimated using the diagonally
weighted least squares (DWLS), which is more suitable for ordinal data [76]. Model
fit was assessed using the conventional fit indices: χ2 with its degrees of freedom, the
comparative fit index (CFI), the Tucker–Lewis index (TLI), the standardized root mean
residuals (SRMR), and the root mean square error of approximation (RMSEA) with its
confidence interval at 90%. According to the conventional goodness of fit criteria, these
indices were interpreted: CFI and TLI > 0.95 and SRMR and RMSEA ≤ 0.08 [77]. We
also evaluated the model’s reliability using the average variance extracted (AVE) and the
composite reliability (CR). An AVE greater than 0.50 and CR greater than 0.70 indicates
appropriate construct consistency [78].

Secondly, descriptive analyses were performed on the data of T1 and T2, and a paired
t-test was used to compare them. Then, we tested the model fit of each scale for T1 and T2
and tested longitudinal invariance. According to McKinnon, Curtis, and O’Connor (2022),
by imposing successive restrictions on parameters, we ensure that the estimation allows
meaningful comparisons between the two times [79].

Configural (restriction on the form), metric (restriction on factor loadings), and scalar
(restriction on intercepts) invariance models were tested. Then, using structural equation
models, we specified a cross-lagged panel model with the aim of assessing longitudinal
associations between conspiracy theories and beliefs about vaccine effectiveness. Com-
parison between the invariance model was performed by assessing changes in CFI and
RMSEA. According to Sass et al. [80] and Rutkowski and Svetina [81], if ∆CFI > 0.010 and
∆RMSEA > 0.015, we rejected model invariance.

Cross-lagged panel models estimate two parameters: (1) autoregressive paths and
(2) cross paths [82]. The autoregressive paths are the path from one variable on T1 to
the same variable on T2 (i.e., conspiracy beliefs on T1 to conspiracy beliefs on T2). The
cross-path is the path from one variable on T1 to another variable on T2 (i.e., conspiracy
beliefs on T1 to beliefs about vaccine effectiveness on T2). While autoregressive paths
inform us about the stability of the measure across time, the cross paths tell us which
variable can be considered an antecedent and which can be considered a consequence. This
antecedent-consequence relation is also known as Granger causality (see more on Hamaker
et al. [83]).

We also estimated the 95% confidence interval of each parameter (autoregressive and
cross-lagged). If the confidence interval comprehends zero, the results should be considered
non-statistically significant [84].

3. Results
3.1. Descriptive and Within-Person Comparisons

The participants’ descriptive data can be found in Table 2. These results demonstrate
that the participants have low adherence to COVID-19 conspiracy beliefs at both T1 and T2.
When performing within-person comparisons, it was found that these beliefs significantly
decreased at T2. As for the results on beliefs in vaccine effectiveness, participants showed
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high adherence to these beliefs at both T1 and T2, in both the direct and reverse items.
Specifically, in the direct items (2 and 3), beliefs in vaccine effectiveness significantly
increased at T2 versus T1, while in the reverse items (i.e., those measuring beliefs in vaccine
ineffectiveness), these beliefs significantly decreased at T2. It is important to note that for
item 1, which refers to the belief that vaccination protects others from disease, participants
did not report statistically significant differences between T1 and T2. This suggests that
these beliefs remained constant before and after the COVID-19 vaccination process.

3.2. Confirmatory Factor Analysis for Each Scale at T1 and T2

Then, we tested the factor structures of our scales at T1 and T2. CBS reported a suitable
fit to the data on both T1 and T2 (see Table 3). Specifically, T1 exhibited factors loadings
ranging from 0.68 to 0.85 (see Table 2). Construct consistency for the CBS was also found to
be satisfactory, with AVE = 0.614 and CR = 0.887. Table 3 also shows the fit indices for the
one-factor models of the Beliefs About Vaccine Effectiveness Scale. This scale also reveals
an excellent model fit at both T1 and T2.

Table 3. Fit indices for the confirmatory factor analysis of conspiracy beliefs scale and beliefs about
vaccine effectiveness at T1 and T2.

Model χ2 df p CFI TLI RMSEA
(90% CI) SRMR

Conspiracy
beliefs—T1 1443.568 10 <0.001 1.000 1.000 0.000

(0.000–0.087) 0.033

Conspiracy
beliefs—T2 676.359 10 <0.001 1.000 1.000 0.000

(0.000–0.075) 0.056

Beliefs about vaccine
effectiveness—T1 1419.704 15 <0.001 0.999 0.999 0.024

(0.000–0.080) 0.041

Beliefs about vaccine
effectiveness—T2 297.021 15 <0.001 1.000 1.000 0.000

(0.000–0.054) 0.053

Note. df = degrees of freedom.

3.3. Cross-Lagged Analysis

Before proceeding with the cross-lagged analysis, we tested the longitudinal invariance
of the model. Three models were estimated, testing configural, metric, and scalar invariance.
All changes in ∆CFI and ∆RMSEA were lower than 0.010, so longitudinal invariance was
achieved. This step is crucial to estimate the cross-lagged panel model.

Cross-lagged panel model also showed a suitable model fit, χ2 (214) = 220.937,
p = 0.358, CFI = 0.997, TLI = 0.997, SRMR = 0.080, RMSEA = 0.012 (90% CI: 0.000–0.031).
Regarding the autoregressive paths (path in the same variable from T1 to T2), we found
that conspiracy beliefs and beliefs about vaccine effectiveness were statistically significant:
β = 0.212, p < 0.050, (95% CI: 0.039–0.236), and β = −0.261, p < 0.050, (95% CI: −0.252
to −0.059), respectively. Although both autoregressive paths were stable, they showed a
trend over time. Specifically, scores at T1 for conspiracy beliefs predicted higher scores for
conspiracy beliefs at T2, while scores at T1 for beliefs about vaccine effectiveness predicted
lower scores at T2. More importantly, we found that the path from conspiracy beliefs on
T1 to beliefs about vaccine effectiveness on T2 was statistically significant: β = −0.265,
p < 0.050, (95% CI: −0.262 to −0.057), whereas the cross-path from beliefs about vaccine
effectiveness on T1 to conspiracy beliefs on T2 was not: β = 0.138, p = 0.065, (95% CI: −0.006
to 0.183). Covariances between conspiracy beliefs and beliefs about vaccine effectiveness
were statistically significant at T1 (β = −0.730, p < 0.050, 95% CI: −0.575 to −0.460) and
at T2 (β = −0.819, p < 0.050, 95% CI: −0.251 to −0.185). This means that higher scores on
conspiracy beliefs are associated with lower scores on beliefs about vaccine effectiveness for
T1 and T2. See Figure 1 for the graphical representation of autoregressive and cross paths.
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4. Discussion

The current study offers psychometric evidence for a scale that assesses specific
conspiracy beliefs related to COVID-19 and examines the temporal relationship between
these beliefs and the perceived vaccine effectiveness using a longitudinal follow-up study.
The primary finding indicated that embracing COVID-19 vaccine conspiracy theories is a
robust predictor of perceived vaccine effectiveness and not vice versa.

Regarding the descriptive data, the within-person comparison revealed that conspiracy
beliefs about COVID-19 were initially low and then significantly decreased between T1
and T2, a period during which mass vaccination began in Chile. On the other hand, beliefs
in the effectiveness of vaccines were high at T1, and, for most of these items, these beliefs
either significantly increased at T2 or remained stably high.

In the first study, we present strong psychometric evidence concerning the conspir-
acy beliefs about the COVID-19 scale. Specifically, this 5-item scale showed appropriate
construct fit, high internal consistency, and satisfactory model reliability. These findings
suggest that the scale is a reliable and valid instrument for assessing conspiracy beliefs
about COVID-19. Consequently, researchers can use this scale to evaluate and gain a
better understanding of the prevalence of these beliefs within different populations or their
association with other health outcomes.

Then, we addressed a limitation in the vaccine literature by adopting a longitudinal
design to investigate the directionality of conspiracy beliefs on beliefs about vaccine effec-
tiveness. This represents a novel approach, as much of the literature addressing COVID-19
vaccine hesitancy has primarily relied on cross-sectional designs, which inherently possess
the limitation of not being able to infer such causal relationships [32,74]. More importantly,
we found a one-way negative longitudinal association between conspiracy beliefs and
beliefs about vaccine effectiveness. We did not find support for a reciprocal relationship,
meaning that beliefs about vaccine effectiveness did not predict subsequent conspiracy
beliefs. This result suggests that conspiracy beliefs have the potential to influence beliefs
about the vaccine’s effectiveness, but not vice versa. This is consistent with previous
literature that has demonstrated a correlation between specific medical-related conspir-
acy beliefs and perceptions regarding vaccine effectiveness, particularly in the context of
COVID-19 [20,22,85]. Studies have shown that endorsing specific vaccine conspiracy beliefs
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is correlated with a negative attitude toward vaccination, as reflected by lower intention
to get vaccinated and lower vaccine uptake [33,40,50]. This association seems reasonable
considering that specific vaccine conspiracies involve the belief that vaccines are ineffective
and are manufactured for the profit of Big Pharma.

Concerning beliefs about vaccine effectiveness as a health outcome in this study, it
is essential to note that several studies that have pointed out the importance of vaccine
confidence, including trust in vaccine effectiveness as a crucial predictor of vaccine ac-
ceptance [86–89]. In the current study, the findings revealed an association between the
embrace of conspiracy beliefs with perceived vaccine effectiveness. Thus, conspiracy beliefs
are indirectly associated with vaccine acceptance, which can have a significant impact
on public health by contributing to vaccine hesitancy and compromising safe population
immunity [37,90,91].

Identifying the longitudinal negative association between conspiracy beliefs and
beliefs about vaccine effectiveness serves as a starting point for developing targeted in-
terventions to address conspiracy beliefs, which can improve the public perception of
vaccine effectiveness. Furthermore, understating the causal mechanisms that drive this
negative association offers valuable insights for designing public health messaging and
communication strategies. These strategies can emphasize evidence-based information
about vaccine effectiveness, debunk conspiracy theories, and address public concerns.

Another relevant result was the finding that both beliefs (conspiracy and vaccine
effectiveness) increased over time. This could reflect that the spread of conspiracy theories
increased during the pandemic, particularly with non-traditional media such as social me-
dia platforms [92,93]. In this regard, it is important to consider that the longitudinal sample
had an average age of 34 years, making it the second most frequent age group in Chile
for social network consumption, following emerging adults (18 to 30 years old) [94–96].
This may represent a bias when interpreting the information regarding the pandemic
and explaining the worsening of both beliefs over time. Additionally, the fact that both
beliefs have increased could be linked to the self-confirming and generalizable nature
of social schemas, which are the basic units we use to interpret social information [97].
This phenomenon has been called the “perseverance effect” [98] and suggests that when
information is ambiguous or contradictory (a situation that could occur when exposed to
various media), the tendency is to confirm previous social schemes (e.g., beliefs about the
effectiveness of vaccines), preventing their change and even exacerbating them.

Building on this idea, the adoption of vaccine conspiracy beliefs has the potential
to undermine the perceived effectiveness of vaccines in several ways: First, conspiracies
have been linked to mistrust in health professionals and institutions [60,99,100]. Thus, the
communication of vaccine efficacy and effectiveness data would be less effective among
people who hold conspiracy beliefs. Second, conspiracy beliefs can lead to seeking infor-
mation from non-credible sources, further augmenting the perceived lack of effectiveness
of vaccination (echo chambers) [101]. Given the results obtained in this study and the
potential consequences that erroneous information can have on people’s health, regulating
the veracity of the information on social networks emerges as a significant challenge, which
involves addressing ethical and legal concerns. This not only entails preventing the circula-
tion of false information and educating the population to identify it but also promoting
the dissemination of scientific evidence among the general population emphasizing the
effectiveness of vaccines and how they are associated with less severe diseases and lower
mortality rates.

Study Limitations and Future Perspectives

Despite obtaining solid results in the present study, future research needs to address
several challenges. First, researchers should carefully consider sample characteristics to
ensure the generalizability of the results. As such, the findings presented in this study can
only be generalized to sample characteristics. Second, the COVID-19 pandemic and online
data collection have posed problems that limit the inclusion of individuals without Internet
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access. Consequently, future studies should explore data collection alternatives that allow
participation from all segments of the population. Third, it is important to note that this
study was conducted before (T1) and after the start of mass vaccination (T2), so the results
presented are applicable only to this period. Future studies should assess whether these
beliefs remain stable over time, considering the number of vaccine doses that have emerged
for protection against COVID-19. Fourth, having only two time points limits the use of
more advanced longitudinal models, such as random-intercept cross-lagged panel models.
Two times cross-lagged models have several drawbacks regarding the disaggregation of
the variance within and between persons [83]. Future studies should consider having at
least three time points.

Based on the limitations, opportunities arise to explore new areas of research. One
area should involve the investigation of other variables related to vaccination behavior.
Specifically, given the identified longitudinal association between conspiracy beliefs and
beliefs about vaccine effectiveness, future studies should delve deeper into the social
and cultural variables that might influence the development and maintenance of these
beliefs, as well as their relation to vaccination decisions and other health behaviors, such as
mask usage. Furthermore, it is essential to enhance and adapt emergency communication
strategies related to COVID-19 vaccination. The implementation of accurate and effective
communication strategies can play a pivotal role in controlling and promoting health-
related behaviors. Therefore, future studies should focus on experimental designs aimed at
testing and creating clear, accessible, and persuasive messages that counteract conspiracy
beliefs and foster trust in vaccine efficacy. Such efforts could significantly impact the
formulation of effective public health policies.

Finally, future research should focus on deepening the understating of the causal
mechanisms behind the association between conspiracy beliefs and beliefs about vaccine
effectiveness. By doing so, we can work toward fostering greater trust in vaccines and ulti-
mately safeguarding public health during the ongoing COVID-19 pandemic and beyond.

5. Conclusions

The current study provides evidence on psychometric properties for a scale that
assesses specific conspiracy beliefs related to COVID-19 and demonstrates that these beliefs
are longitudinally associated with beliefs about vaccine effectiveness but not vice versa.
These findings highlight the importance of addressing conspiracy beliefs to improve the
public perception of vaccine effectiveness and, consequently, vaccine acceptance.
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