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Introduction: To protect public health, it is important that the population be vaccinated against COVID-19; however, certain factors can affect vaccine acceptance.

Objective: The objective of this study was to determine whether religious fatalism and concern about new variants have a significant effect on the acceptance of COVID-19 vaccines.

Methodology: An explanatory study was conducted with 403 adults of legal age captured through non-probabilistic convenience sampling in vaccination centers in the 13 health networks of the Regional Health Directorate of Puno, Peru. Data were collected through a brief scale of religious fatalism, a scale of acceptance of vaccines against COVID-19 and a scale of concern about a new variant of COVID-19.

Results: The proposed model obtained an adequate fit. There was a negative effect of religious fatalism on vaccine acceptance, a positive effect of fatalism on vaccine rejection, a positive effect of concern about new variants on the acceptance of vaccines, and a positive effect of concern about new variants on vaccine rejection.

Conclusion: These findings provide evidence for the usefulness of considering both religious fatalism and concern about new variants affect the intention to receive the COVID-19 vaccine in adults in southern Peru.
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1. Introduction

Faced with the rapid spread of SARS-CoV-2 (1), scientists were forced to speed up the vaccine development process (2, 3). Thanks to unprecedented scientific and financial support, they were able to successfully produce prominent results, making it possible for clinical trials to be conducted in record time (4). It was expected that the population would have full confidence and security in receiving the recommended doses (3), however, a large portion of it questioned the value of COVID-19 vaccines, influenced by conspiracy theories (5, 6) and conflicting religious beliefs (7). Additionally, the emergence of new variants further increased uncertainty among those who intended to be vaccinated, leading some to believe that only certain vaccines from a select few laboratories were effective enough in protecting against the effects of these new variations. It is important to note that the references cited are not clear and it is not possible to verify their accuracy or relevance to the statement (8).

Regarding the acceptance of COVID-19 vaccines, available scientific literature shows that in countries such as Vietnam, India, China, Denmark, South Korea, Serbia, Croatia, France, Lebanon, and Paraguay, the population demonstrated acceptance of vaccines (9); however, in many other countries, especially in Latin America, there is still an unfavorable attitude, partly due to the role played by the media (10), irrational beliefs and fatalistic ideas stemming from culture, and the lack of scientific information about the importance of vaccines (7, 11). This scenario has sparked interest among various researchers to discover the predictors of the intention to get vaccinated (12), as is the case of the present study, in which the authors focus on the concern for infection amid a new variant of COVID-19 and religious fatalism.

As for the concern about new variants of SARS-CoV-2, this phenomenon has caused great alarm in the scientific community and the general population (13), as at one point it was not clear the level of lethality and possible health sequels (14). On this topic, it is known that viruses are constantly changing through mutation (15), so some variants tend to emerge and then disappear, while others persist; and with regard to the mutations of SARS-CoV-2, to date of this report various variants of the virus have been documented (16), in response, scientists are conducting virological and epidemiological research to evaluate in depth the transmissibility, severity, risk of reinfection and the response of antibodies to these variations (17); meanwhile, the population remains alert and showing concern about the possibility of reinfection or experiencing unknown sequels (18).

Regarding religious fatalism, the literature reveals how controversial conflicting religious beliefs are in relation to the origin of SARS-CoV-2 (19). These beliefs clearly challenge public health, leading to the assumption that everything happens by the will of God, that life and death are matters of destiny, even that COVID-19 represents a deviation from faith, an idea that is contrary to what is actually healthy, as religion plays an active role in health; in this case, religious beliefs should encourage the use of health services (20). Accordingly, recent studies have framed the construct as religious fatalism in the face of COVID-19 (21, 22). Thus, fatalistic beliefs lead to thinking that one is not in control of their actions (23), leading to the assumption that fate cannot be changed and that the events of life are beyond one’s control (24). This view is why this construct is interpreted as the belief that health outcomes are inevitable and/or determined by a higher power, that is, God (25). In the context of COVID-19, this construct translates to the perception that the presence of the new coronavirus is a predetermined fact and that both infection or possible death from the virus occurs by divine will and punishment. This conception is enhanced by anti-vaccine religious leadership (26).

Based on the reviewed scientific literature, at the beginning of the health emergency, fatalism has caused a part of the population to perceive the coronavirus as a death sentence, which has generated reluctance to perform recommended preventive behaviors, such as handwashing and social distancing (27). With the emergence of vaccines, these fatalistic ideas combined with conflicting religious beliefs have caused a large part of the population to doubt the efficacy of vaccines against COVID-19 (28), because in a large part of the population, the belief that the body is a temple that should not be profaned was greater, compared to the thought that scientific advances are essential to preserve the health of the community (29). In addition, the emergence of new variants complicated the COVID-19 vaccination plan, as it is known that COVID-19 vaccines had to be updated, but emerging variants and volatile immune reactions conditioned how the new injections should be. For example, existing vaccines based on the version of the SARS-CoV-2 virus that emerged in Wuhan, China, do not match the current strains of Omicron. As a result, vaccines now only offer short-term protection against infection, but appear to be resisting severe diseases (30).

As observed, there is evidence to assume functional relationships between religious fatalism and vaccine acceptance, or, between concern for new variants and the intention to vaccinate, however, there are still very few studies that analyze under explanatory models the determinants of the intention to vaccinate; in response, the investigators of the present study propose the following hypotheses:


1.1. Hypotheses

Under the premise that it is necessary to investigate the factors that inhibit preventive behaviors (27), the researchers propose the following research hypotheses:







	

	H1: The greater the religious fatalism is, the lower the acceptance of vaccines against COVID-19 is.










	

	H2: The greater the concern about a new variant is, the lower the rejection of vaccines against COVID-19 is.










	

	H3: The greater the religious fatalism is, the greater the rejection of vaccines against COVID-19 is.










	

	H4: The greater the concern about a new variant is, the greater the acceptance of vaccines against COVID-19 is.




Based on what has been proposed, the following research objectives are proposed:


•First: to determine whether religious fatalism generates less acceptance of COVID-19 vaccines.

•Second: to determine if a greater concern for a new variant generates rejection of COVID-19 vaccines.

•Third: Determine if a higher religious fatalism generates rejection of COVID-19 vaccines.

•Fourth: Determine if a greater concern for a new variant generates acceptance of COVID-19 vaccines.






2. Materials and methods


2.1. Design

Cross-sectional explanatory study (31).



2.2. Participants

Under non-probabilistic convenience sampling, 403 adults of both genders (61% women) between 18 and 91 years of age (ME = 35.22, SD = 12.01) participated. Participants were recruited from the vaccination centers of the 13 health networks of the Regional Directorate of Health of Puno, Peru. A total of 42.7% were married, 26.8% were cohabiting, 24.8% were single, and to a lesser extent, widowed and divorced (5.7%). Most of them had a higher level of education (73.4%), 48.1% had a dependent job, 47.6% were independently employed and 4.2% had both types of jobs. A total of 45.2% attended the vaccination center to receive their dose for reasons of travel (45.2%), work (30%), and health (24.8%). At the time of the survey, 46.7% had received their third dose (booster), 36.2%, their second dose, 11.2%, none, 5%, their first dose, and 1%, their fourth dose (booster).



2.3. Instruments


2.3.1. Concern about a new variant of COVID-19

This issue was evaluated through a scale created for Peruvian adults (32) adapted to the context of the new variants by Esteban et al. (33). It is composed of five items distributed in a single factor; in addition, the responses are scored on a 4-point Likert scale: never or rarely, sometimes, often, and almost all the time. The scale showed adequate psychometric properties in 407 adults from the three regions of Peru; content validity (V > 0.70) and construct validity were confirmed with confirmatory factor analysis (with gender invariance), convergent and divergent validity were confirmed with Pearson correlation analysis, and reliability were confirmed with the Omega coefficient (ω > 0.80).



2.3.2. Perception of the acceptance of vaccines against SARS-CoV-2

This issue was evaluated with a scale created by Mejia et al. (34) for Peruvian adults. It consists of 11 items distributed in two factors (acceptance and rejection), with responses scored on a 5-point Likert scale: completely disagree, disagree, neither disagree nor agree, agree, and completely agree. This version showed adequate psychometric properties in 3,000 citizens of 24 departments of Peru, where Aiken’s V was greater than 0.70, the construct validity was corroborated with confirmatory factor analysis, and the reliability was confirmed with Cronbach’s alpha (>0.80).



2.3.3. Religious fatalism

It was evaluated with a scale translated and adapted by Mamani-Benito et al. (7), who based his study on a scale designed by Franklin et al. (25). It consists of nine items distributed in two factors (Divine provision and plan destined) with responses scored on a 4-point Likert scale: Never or rarely, Sometimes, Often, Almost all the time. The scale showed adequate psychometric properties in 764 adults from the three regions of Peru; where Aiken’s V was greater than 0.70, the construct validity was corroborated with confirmatory factor analysis, and the reliability was confirmed with Cronbach’s alpha (0.89; CI 0.95%: 0.79–0.82).




2.4. Procedure

The study was conducted between January and February of 2022, in the middle of the third wave of infections. A questionnaire was developed to capture demographic information and included the corresponding scales. Data were collected with the questionnaire and by monitoring by one of the researchers. To recruit participants, the researchers contacted the vaccination centers authorized in the 13 DIRESA health networks of Puno, Peru. There, they had the support of health personnel who were previously trained in administering the surveys; specifically, the instruments were applied after inoculation with the respective vaccine (observation period). Informed consent was requested from all participants, who were informed of the confidential handling of the data.



2.5. Data analysis

Structural equation modeling (SEM) was applied. First, in the model specification phase, it was established to include religious fatalism and concern for a new variant as variables that explain vaccine acceptance. In the second phase, before collecting the data, it was determined whether the model is correctly identified, for this, the degrees of freedom (gl) were calculated, assuming that gl ≥ 0 demonstrates an identified or over-identified model. Thirdly, in the model estimation phase, the MLR estimator was chosen, ideal for numerical variables, having the property of being robust against deviations of inferential normality (35). Fourthly, the evaluation of the model was performed through goodness-of-fit indices, such as the comparative fit index (CFI), the mean square approximation error (RMSEA) and the standardized root mean square residual (SRMR), for which the values of CFI > 0.90 (36), RMSEA < 0.080, and SRMR < 0.080 (37) were used. Fifthly, the possibility of re-specifying the model was analyzed, which, in this research, was not necessary.

As for the reliability analysis, it was carried out through the internal consistency method (Cronbach’s Alpha). All calculations were performed using the “R” software in version 4.1.2, using the “lavaan” and “semploth” libraries in version 0.6-10 (38).



2.6. Ethical considerations

The research was approved by the research ethics committee of the Universidad Peruana Unión (N° 2022-CEUPeU-025).




3. Results

The scores of the study variables were scaled with values between 0 and 30 to facilitate visualization. This procedure did not affect the values of the correlations between the variables. Table 1 shows the descriptive results, such as asymmetry (A) and kurtosis (K). In addition, the absolute values of the correlation results for the study variables are between 0.12 and 0.90. This table also shows the alpha coefficients of internal consistency, which were found to be between 0.70 and 0.92.


TABLE 1    Descriptive data and correlations of the study variables.
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The analysis of the proposed model showed that an adequate fit was obtained, χ2 = 139.10, p = 0.000, CFI = 0.998, TLI = 0.987, GFI = 0.998, NFI = 0.992, RMSEA = 0.029, 95% CI [0.048–0.06], SRMR = 0.043. Based on these results (Figure 1), H1 is confirmed since a negative effect of religious fatalism on the acceptance of vaccines is observed (β = −0.22, p < 0.001); H3 is confirmed since a positive effect of fatalism is observed on the concern about new variants (β = −0.49, p < 0.001); and H4 is confirmed since a positive effect of concern about new variants on vaccine acceptance is observed (β = −0.17, p < 0.001). On the other hand, in terms of H2, there is an effect of concern about new variants on the vaccine rejection (β = −0.23, p < 0.001), which is positive, contrary to what was proposed.
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FIGURE 1
Results of the explanatory structural model of vaccine acceptance. The standardized estimated parameters are shown, where F1 is religious fatalism, F2 is concern about new variants, S_vcns is vaccine acceptance, and N_vcns is vaccine rejection.




4. Discussion

Amid the COVID-19 pandemic, vaccination has been shown to reduce the harmful effects of COVID-19 on human health; therefore, an increase in its acceptance is expected to prevent the negative effects of the new variants that are emerging. For this reason, it is important that the population develop favorable attitudes toward vaccination with a view to mitigating infection. Accordingly, the present study sought to determine whether religious fatalism and concern about new variants affect the acceptance of COVID-19 vaccines.

Religious fatalism had a negative influence on vaccination against new variants, similar studies indicated that rejection in religious groups is due to the fact that vaccines tend to be an act of interfering with divine providence (12, 39). That is, to the extent that conflicting religious beliefs about the origin and consequences of COVID-19 prevail, the less likely vaccine acceptance will be. This result agrees with what was revealed by Justin and Vaidyanathan (40), who, after studying 12 congregations (Buddhist, Christian, Hindu, Jewish, and Muslim) in the United States, concluded that religiosity is negatively associated with vaccine acceptance. Similarly, a qualitative study conducted with Orthodox Jews from the United Kingdom and Israel found that the discourse of religious exemption and opposition impaired the intention to be vaccinated (41).

Despite the relevance of the finding, it is important to clarify that not all religious organizations are anti-vaccination since some religious groups argue that the vaccine is a gift from God (42), and their religious authorities support vaccination and reject the marginal perspectives that reject it, clarifying that vaccination does not violate their beliefs since it seeks the preservation of health (43). Even historically, some religions rejected the spread of diseases because their sacred books promoted hygiene such as distancing or quarantine for some contagious diseases, hand washing and other medical advice (44). Given this context, we believe that religious education can promote protection against chronic diseases such as SARS-CoV-2 and prevent their spread (26). Thus, it is important to identify religion as a key component in decisions; although fundamental beliefs are difficult to change, it is necessary to associate them with religious and community leader-ship to promote greater acceptance of vaccines (45).

On the other hand, concern for a new variant of COVID-19 was positively associated with vaccination. This result differs from what was reported by previous studies (46, 47), which indicate that rejection or hesitation to vaccination tends to increase with concern for the vaccine. This leads to understanding that the greater the concern for infection from a new variant, the more likely is the rejection of the vaccine. Leading to the understanding that the greater the concern for infection from a new variant is, the more likely vaccine rejection is. In this regard, previous studies have indicated that vaccination increased amid the appearance of some variants (48). Therefore, the result would contradict what has been reported in the scientific literature. However, it is necessary to take into account the behavior of some variables in this study. For example, the average scores for religious fatalism and vaccine rejection were 15.68 (from a minimum of 6 to and a maxi-mum of 30), and 22.73 (from a minimum of 8 and a maximum of 40), which exceed the cutoff of 50. This fact would help us understand that in the majority of participants, religious fatalism and vaccine rejection are predominant, which would influence the functional relationship between these variables.

In addition, it is necessary to recognize that although vaccines are associated with decreased viral load, their efficacy tends to decrease with the emergence of new variants; therefore, the population may have doubts founded on decreased immunity (49). On the other hand, even though the transmission of the virus persists in vaccinated populations, 44 variants have the ability to evade antibodies and transmit diseases in an improved way (50). Therefore, they require different precautions, such as monitoring the transformation of the virus through increased genomic surveillance and attitudes toward the pandemic. Given this insight, the scientific community has recommended booster doses, which have been shown to generate significant immunity against COVID-19 variants (51).

Likewise, religious fatalism had a positive influence on vaccine acceptance, this is because other religious groups argue based on the Bible that the vaccine is a gift from God (41). Similar studies have indicated that in religious groups, rejection arises because vaccines tend to represent an interference with divine providence (12). Thus, some religious groups believe that inoculation interferes with divine will since God does not allow diseases to occur, and thus, vaccination represents distrust of a higher being (42). It is important to evaluate religious factors since they prevent equitable access to vaccination and increase the risk of contracting COVID-19. In this way, religious leaders challenge the implementation of the closure of places of religious activity such as churches or sanctuaries, leading to a rapid increase in infection rates; additionally, they spread conspiracy theories claiming that the vaccines are “infidel vaccines” and that they go against their identity, beliefs and religious practices (52–54). In addition, religions that prohibit pork claim the religious deviance of the vaccine by the use of pork gelatin or tissues from human fetuses in experimentation, making the vaccines impure or religiously unlawful (44). On the other hand, it has also been suggested that vaccination is unnecessary because there are other alternatives, such as pharmacological treatments or prevention, including trust in spirituality and prayers (26). Therefore, individuals with high levels of conflictive spirituality tend to reject the vaccine based on apocalyptic ideas and defend alternative medicine (55). Finally, lack of knowledge in religious groups regarding the safety and efficacy of the new vaccine developed to combat the new coronavirus decreases the probability of vaccination (56).

Concern for a new variant of COVID-19 was negatively associated with vaccination. Thus, it is assumed that the concern for infection by a new variant is positively associated with vaccine acceptance. Although some similar studies indicate high rates of reluctance to vaccination in groups concerned about the safety of the vaccine (57–59), it is possible that perceptions and attitudes change rapidly since greater efficacy and reduced side effects are expected (12, 60). Accordingly, people agree to receive the vaccine if they recognize the advantages related to its use (61). However, the inconsistent information provided by political leaders contrasts with expert voices on vaccination issues. Additionally, vaccine technology is not familiar to the majority of the population, which may explain increased concern about COVID-19 vaccines (56). Meanwhile, it is necessary to receive all the doses of the vaccines to be completely immunized against infection (62). At this point, what is important to highlight is that in-creased awareness of severity, mortality and susceptibility enables an increase in the intention to adopt prevention measures (63). Therefore, it is important to provide information on vaccine efficacy and develop strategies to overcome concerns about vaccines and promote vaccine safety despite the accelerated development of this vaccine (64).


4.1. Implications

Our results can help to illuminate the factors that influence the dynamics of the development of vaccine acceptance, especially in developing countries where the illiteracy rate is high and people do not understand the science behind vaccine development. Therefore, communications and a greater openness to the needs of communities and the concerns of the people in that community are solid strategies to address vaccine rejection. In this case, health professionals must provide safe and reliable information to the religious community so that religious scholars can base their views on religious arguments and raise awareness of conspiracy theories. Likewise, efforts by the state, health professionals and religious leaders through social campaigns that promote vaccine acceptance by highlighting the usefulness of vaccines, are necessary.



4.2. Limitations

First, a cross-sectional design was adopted. Therefore, the capacity to determine causal inferences is limited between the predictors and the perception of vaccine acceptance. Second, the vaccine acceptance rate can fluctuate according to the current situation concerning the pandemic. Third, non-probabilistic sampling does not allow generalization of the results to the general population. Fourth, the fact that samples were not proportionately similar in gender and age may limit the scope of the results of this research, therefore, in future studies, it would be necessary to analyze by gender and age. Fifth, there is likely to have been a bias in the selection of the sample, since the sampling procedure was not random. Finally, it is also necessary to mention the possibility of the existence of confounding factors, through variables that distort the measure of the association between the other studied variables. Despite these limitations, an increase in information exchange and communication by health workers and the state with religious leaders/academics will reduce doubts about vaccination against SARS-CoV-2 variants and will promote greater dissemination of knowledge about the disease.




5. Conclusion

It is concluded that religious fatalism has shown a negative effect on the acceptance of the SARS-CoV-2 vaccine. Despite the fact that in scientific literature religious practices are interpreted as determinants of health, conflicting religious beliefs about the origin and consequences of COVID-19 have clearly generated distrust in the effectiveness of vaccines. On the other hand, the emergence of new variants has had a significant effect on the intention to vaccinate against COVID-19, as manifestations of uncertainty, fear, and fear of the new effects that they could cause have sensitized the general population so that they can protect themselves from adverse effects.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by the Ethics Committee of the Universidad Peruana Unión (N° 2022-CEUPeU-025). The patients/participants provided their written informed consent to participate in this study.



Author contributions

OM-B, RF-S, and ET conceived and designed the experiments, performed the experiments, analyzed and interpreted the data, and wrote the manuscript. MH-M, MT-B, and WM-G contributed to the reagents, materials, analysis tools or data, and wrote the manuscript. All authors contributed to the article and approved the submitted version.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Cruz M, Santos E, Cervantes M, Juárez ML. COVID-19, a worldwide public health emergency. Rev Clin Esp. (2020) 221:55–61. doi: 10.1016/j.rce.2020.03.001

2. Hodgson S, Mansatta K, Mallett G, Harris V, Emary K, Pollard A. What defines an efficacious COVID-19 vaccine? a review of the challenges assessing the clinical efficacy of vaccines against SARS-CoV-2. Lancet Infect Dis. (2021) 21:e26–35. doi: 10.1016/S1473-3099(20)30773-8

3. Karlsson L, Soveri A, Lewandowsky S, Karlsson S, Karlsson L, Karlsson H, et al. Fearing the disease or the vaccine: the case of COVID-19. Pers Individ Differ. (2021) 172:110590. doi: 10.1016/j.paid.2020.110590

4. Lefebvre M, Vignier N, Pitard B, Botelho-Nevers E, Wyplosz B, Cohen R, et al. COVID-19 vaccines: frequently asked questions and updated answers. Infect Dis Now. (2021) 51:319–33. doi: 10.1016/j.idnow.2021.02.007

5. Caycho-Rodríguez T, Tomás J, Carbajal-León C, Vilca L, Reyes-Bossio M, Intimayta-Escalante C, et al. Sociodemographic and psychological predictors of intention to receive a COVID-19 vaccine in elderly peruvians. Trends Psychol. (2022) 30:206–23. doi: 10.1007/s43076-021-00099-7

6. Caycho-Rodríguez T, Carbajal-León C, Vivanco-Vidal A, Saroli-Araníbar D. Intention to vaccinate against COVID-19 in Peruvian older adults. Rev Esp Geriatr Gerontol. (2021) 56:245–6. doi: 10.1016/j.regg.2021.03.005

7. Mamani-Benito O, Esteban R, Chaparro J, White M, Gonzales D. Translation, validity and reliability of the scale of religious fatalism before the COVID-19 in Peruvian adults. Rev Cubana Enferm. (2020) 36:e4162.

8. Padilla-Santos M, Bravo-Fernández V, Grijalva-Vasquez F, Flores-Catiri R, Peña A. COVID-19 vaccine refusal among university students in Peru. Rev Med Chil. (2022) 150:133–4. doi: 10.4067/S0034-98872022000100133

9. Wouters O, Shadlen K, Salcher-Konrad M, Pollard A, Larson H, Teerewattananon Y, et al. Challenges in ensuring global access to COVID-19 vaccines: production, affordability, allocation, and deployment. Lancet. (2021) 397:1023–34. doi: 10.1016/S0140-6736(21)00306-8

10. Mejia C, Ticona D, Rodriguez-Alarcon F, Campos-Urbina A, Catay-Medina J, Porta-Quinto T, et al. The media and their informative role in the face of the coronavirus disease 2019 (COVID-19): validation of fear perception and magnitude of the issue (MED-COVID-19). Electron J Gen Med. (2020) 17:em239. doi: 10.29333/ejgm/7946

11. Mejia C, Quispe-Sancho A, Rodriguez-Alarcon F, Ccassa-Valero L, Ponce-Lopez V, Varela-Villanueva E, et al. Factors associated with fatalism in the face of COVID-19 in 20 Peruvian cities in March 2020. Rev Habanera Cienc Med. (2020) 19:e3233.

12. Morales-García W, Huancahuire-Vega S, Saintila J, Morales-García M, Fernández-Molocho L, Mamani P. Predictors of intention to vaccinate against COVID-19 in a peruvian sample. J Prim Care Community Health. (2022) 13:2. doi: 10.1177/2150131922109225

13. Sanyaolu A, Okorie C, Marinkovic A, Haider N, Abbasi AF, Jaferi U, et al. The emerging SARS-CoV-2 variants of concern. Therapeutic Adv Infect Dis. (2021) 8:20499361211024372. doi: 10.1177/20499361211024372

14. Zhao Y, Huang J, Zhang L, Chen S, Gao J, Jiao H. The global transmission of new coronavirus variants. Environ Res. (2022) 206:112240. doi: 10.1016/j.envres.2021.112240

15. Le M. Threats from new variants. New Sci. (2021) 249:8–9. doi: 10.1016/S0262-4079(21)00003-8

16. Perez-Abeledo M, Sanz JC. SARS-CoV-2 variants, a still unfinished story. Vaccines. (2021) 22:173–9. doi: 10.1016/j.vacun.2021.06.003

17. Fontanet A, Autran B, Lina B, Kieny M, Karim S, Sridhar D. SARS-CoV-2 variants and ending the COVID-19 pandemic. Lancet. (2021) 397:952–4. doi: 10.1016/S0140-6736(21)00370-6

18. Alvarez-Antonio C, Mesa-Sanchez G, Calampa C, Casanova W, Carey C, Alava F, et al. Seroprevalence of anti-SARS-CoV-2 antibodies in Iquitos, Peru in July and August, 2020: a population-based study. Lancet Global Health. (2021) 9:e925–31. doi: 10.1016/S2214-109X(21)00173-X

19. Broadbent A. Factor analysis of theological constructs related to fatalism and free will. Reli Psychother. (2000) 25:15–26.

20. Leyva B, Allen J, Tom L, Ospino H, Torres M, Abraido-Lanza A. Religion, fatalism, and cancer control: a qualitative study among Hispanic Catholics. Am J Health Behav. (2014) 38:839–49. doi: 10.5993/AJHB.38.6.6

21. Nageeb S, Vu M, Malik S, Quinn M, Cursio J, Padela A. Adapting a religious health fatalism measure for use in Muslim populations. PLoS One. (2018) 13:e0206898. doi: 10.1371/journal.pone.0206898

22. Bobov G, Capik C. The reliability and validity of the religious health fatalism scale in Turkish language. J Relig Health. (2018) 59:1080–95. doi: 10.1007/s10943-018-0731-y

23. Parra C. Apuntes para una definición del fatalismo. Cuad Filos Latinoam. (2007) 96:71–7.

24. Abraído-Lanza A, Viladrich A, Flórez K, Céspedes A, Aguirre A, De La Cruz A. Commentary: fatalismo reconsidered: a cautionary note for health-related research and practice with Latino populations. Ethn Dis. (2007) 17:153–8.

25. Franklin M, Schlundt D, Wallston K. Development and validation of a religious health fatalism measure for the Afri-can-American faith community. J Health Psychol. (2008) 13:323–35. doi: 10.1177/1359105307088137

26. Perveen S, Akram M, Nasar A, Arshad-Ayaz A, Naseem A. Vaccination-hesitancy and vaccination-inequality as challenges in Pakistan’s COVID-19 response. J Community Psychol. (2022) 50:666–83. doi: 10.1002/jcop.22652

27. Jimenez T, Restar A, Helm P, Cross R, Barath D, Arndt J. Fatalism in the context of COVID-19: perceiving coronavirus as a death sentence predicts reluctance to perform recommended preventive behaviors. SSM Popul Heal. (2020) 11:100615. doi: 10.1016/j.ssmph.2020.100615

28. Stamm T, Partheymüller J, Mosor E, Ritschl V, Kritzinger S, Eberl J. Coronavirus vaccine hesitancy among unvaccinated Austrians: assessing underlying motivations and the effectiveness of interventions based on a cross-sectional survey with two embedded conjoint experiments. Lancet Regional Health. (2022) 17:100389. doi: 10.1016/j.lanepe.2022.100389

29. Gabay G, Tarabieh M. Science and behavioral intentions among Israeli jewish ultra-orthodox males: death from COVID-19 or from the COVID-19 vaccine? a thematic study. Public Understanding Sci. (2022) 31:410–27. doi: 10.1177/09636625211070500

30. Callaway E. Fast-evolving COVID variants complicate vaccine updates. Nature. (2022) 607:18–9. doi: 10.1038/d41586-022-01771-3

31. Ato M, López-García J, Benavente A. A classification system for research designs in psychology. Ann Psychol. (2013) 29:1038–59.

32. Mamani P, Morales-García W, White M, Marquez-Ruiz M. Properties of a scale of concern for COVID-19: exploratory analysis in a Peruvian sample. Med Clin. (2020) 155:535–7. doi: 10.1016/j.medcli.2020.06.022

33. Esteban R, Mamani-Benito O, Mamani P, Mejia C. Scale of concern about infection with a variant of COVID-19 (EPCNVCov-19). Rev Cuba Med Mil. (2021) 51:e02201714.

34. Mejia C, Rodriguez-Alarcon F, Ticona D, Flores-Lovon K, Paredes-Obando M, Avalos-Reyes M, et al. Validation of a scale to measure the perception of SARS-CoV-2 vaccines acceptance: the VAC-COVID-19 scale. Electron J Gen Med. (2021) 18:em303. doi: 10.29333/ejgm/11012

35. Muthen L, Muthen B. Mplus User’s Guide. 8th ed. Los Angeles, CA: Muthén and Muthén (2017).

36. Bentler P. Comparative fit indexes in structural models. Psychol Bull. (1990) 107:238–46. doi: 10.1037/0033-2909.107.2.238

37. Browne M, Cudeck R. Alternative ways of assessing model fit. Sociol Methods Res. (1992) 21:230–58.

38. Rosseel Y. lavaan: an R package for structural equation modeling. J Stat Softw. (2012) 48:1–93. doi: 10.3389/fpsyg.2014.01521

39. Gao J, Hassan S, Yousaf M, Ali A, Hussain I, Malik A. How does digital media search for COVID-19 influence vaccine hesitancy? exploring the trade-off between google trends, infodemics, conspiracy beliefs and religious fatalism. Vaccines. (2023) 11:114. doi: 10.3390/vaccines11010114

40. Kasstan B. “If a rabbi did say ‘you have to vaccinate,’ we wouldn’t”: unveiling the secular logics of religious exemption and opposition to vaccination. Soc Sci Med. (2021) 280:114052. doi: 10.1016/j.socscimed.2021.114052

41. Kilic M, Ocal N, Uslukilic G. The relationship of Covid-19 vaccine attitude with life satisfaction, religious attitude and Covid-19 avoidance in Turkey. Hum Vaccines Immunother. (2021) 17:3384–93. doi: 10.1080/21645515.2021.1938493

42. Ullah I, Khan K, Tahir M, Ahmed A, Harapan H. Myths and conspiracy theories on vaccines and COVID-19: potential effect on global vaccine refusals. Vaccine. (2021) 22:93–7. doi: 10.1016/j.vacun.2021.01.001

43. Malik A, Malik J, Ishaq U. Acceptance of COVID-19 vaccine in Pakistan among health care workers. PLoS One. (2021) 16:e0257237. doi: 10.1371/journal.pone.0257237

44. Scott E, Stein R, Brown M, Hershberger J, Scott E, Wenger O. Vaccination patterns of the northeast Ohio Amish revisited. Vaccine. (2021) 39:1058–63. doi: 10.1016/j.vaccine.2021.01.022

45. El-Shabasy R, Nayel M, Taher M, Abdelmonem R, Shoueir K, Kenawy E. Three waves changes, new variant strains, and vaccination effect against COVID-19 pandemic. Int J Biol Macromol. (2022) 204:161–8. doi: 10.1016/j.ijbiomac.2022.01.118

46. Guillon M, Kergall P. Factors associated with COVID-19 vaccination intentions and attitudes in France. Public Health. (2021) 198:200–7. doi: 10.1016/j.puhe.2021.07.035

47. Awang S, De Moura E, Sin C, Sun W, Pengpid S, Tasdik M, et al. Factors affecting COVID-19 vaccine acceptance: an international survey among low- and middle-income countries. Vaccines. (2021) 9:515. doi: 10.3390/vaccines9050515

48. Fiolet T, Kherabi Y, MacDonald C, Ghosn J, Peiffer-Smadja N. Comparing COVID-19 vaccines for their characteristics, efficacy and effectiveness against SARS-CoV-2 and variants of concern: a narrative review. Clin Microbiol Infect. (2022) 28:202–21. doi: 10.1016/j.cmi.2021.10.005

49. Wagner C, Saad-Roy C, Grenfell B. Modelling vaccination strategies for COVID-19. Nat Rev Immunol. (2022) 22:139–41. doi: 10.1038/s41577-022-00687-3

50. Chavda V, Apostolopoulos V. Global impact of delta plus variant and vaccination. Expert Rev Vaccines. (2022) 21:597–600. doi: 10.1080/14760584.2022.2044800

51. Chenchula S, Karunakaran P, Sharma S, Chavan M. Current evidence on efficacy of COVID-19 booster dose vaccination against the Omicron variant: a systematic review. J Med Virol. (2022) 94:2969–76. doi: 10.1002/jmv.27697

52. Farooq F, Khan J, Khan MUG. Effect of lockdown on the spread of COVID-19 in Pakistan. arXiv. (2020) [Preprint]. doi: 10.48550/arXiv.2005.09422

53. Kanozia R, Arya R. “Fake news”, religion, and COVID-19 vaccine hesitancy in India, Pakistan, and Bangladesh. Med Asia. (2021) 48:313–21. doi: 10.1080/01296612.2021.1921963

54. Marchlewska M, Cichocka A, Łozowski F, Górska P, Winiewski M. In search of an imaginary enemy: catholic collective narcissism and the endorsement of gender conspiracy beliefs. J Soc Psychol. (2019) 159:766–79. doi: 10.1080/00224545.2019.1586637

55. Kosarkova A, Malinakova K, van Dijk J, Tavel P. Vaccine refusal in the Czech republic is associated with being spiritual but not religiously affiliated. Vaccines. (2021) 9:1157. doi: 10.3390/vaccines9101157

56. Wong L, Alias H, Hashim M, Yen H, Abubakar S, Chung I, et al. Acceptability for COVID-19 vaccination: perspectives from Muslims. Hum Vaccines Immunother. (2022) 18:2045855. doi: 10.1080/21645515.2022.2045855

57. Myers A, Ipsen C, Lissau A. COVID-19 vaccination hesitancy among Americans with disabilities aged 18-65: an exploratory analysis. Disabil Health J. (2022) 15:101223. doi: 10.1016/j.dhjo.2021.101223

58. Chandani S, Jani D, Kumar P, Kataria U, Suryawanshi S, Khubchandani J, et al. COVID-19 vaccination hesitancy in India: state of the nation and priorities for research. Brain Behav Immun Health. (2021) 18:100375. doi: 10.1016/j.bbih.2021.100375

59. Xiang X, Hollen C, Yang Q, Brumbach B, Spain R, Wooliscroft L. COVID-19 vaccination willingness among people with multiple sclerosis. Mult Scler J Exp Transl Clin. (2021) 7:20552173211017159. doi: 10.1177/20552173211017159

60. Jȩśkowiak I, Wiatrak B, Grosman-Dziewiszek P, Szeląg A. The incidence and severity of post-vaccination reactions after vaccination against COVID-19. Vaccines. (2021) 9:502. doi: 10.3390/vaccines9050502

61. Livingston E, Desai A, Berkwits M. Sourcing personal protective equipment during the COVID-19 pandemic. JAMA. (2020) 323:1912–4. doi: 10.1001/jama.2020.5317

62. Sah R, Khatiwada AP, Shrestha S, Bhuvan KC, Tiwari R, Mohapatra RK, et al. COVID-19 vaccination campaign in Nepal, emerging UK variant and futuristic vac-cination strategies to combat the ongoing pandemic. Travel Med Infect Dis. (2021) 41:102037. doi: 10.1016/j.tmaid.2021.102037

63. Irfan M, Shahid A, Ahmad M, Iqbal W, Madurai R, Ren S, et al. Assessment of public intention to get vaccination against COVID-19: evidence from a developing country. J Eval Clin Pract. (2022) 28:63–73. doi: 10.1111/jep.13611

64. Bok K, Sitar S, Graham B, Mascola J. Accelerated COVID-19 vaccine development: milestones, lessons, and prospects. Inmunity. (2021) 54:1636–51. doi: 10.1016/j.immuni.2021.07.017


OPS/images/cross.jpg
@ Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Effect of religious fatalism and concern about new variants on the acceptance of COVID-19 vaccines



		1. Introduction



		1.1. Hypotheses







		2. Materials and methods



		2.1. Design



		2.2. Participants



		2.3. Instruments



		2.3.1. Concern about a new variant of COVID-19



		2.3.2. Perception of the acceptance of vaccines against SARS-CoV-2



		2.3.3. Religious fatalism







		2.4. Procedure



		2.5. Data analysis



		2.6. Ethical considerations







		3. Results



		4. Discussion



		4.1. Implications



		4.2. Limitations







		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Publisher’s note



		References

















OPS/images/cover.jpg
’ frontiers ‘ Frontiers in Psychiatry

Effect of religious fatalism
and concern about new
variants on the acceptance
of COVID-19 vaccines












OPS/images/fpsyt-14-1071543-g001.jpg
-0.15

Religﬁous Concern about
fatalism | new variants
-0.22 0.23
0.17 0.49
Vaccine Vaccine
acceptance rejection

i

0.91 0.74





OPS/images/logo.jpg
’frontiers ‘ Frontiers in Psychiatry






OPS/images/fpsyt-14-1071543-t001.jpg
Variables | M SD | A K | «a 1 2

1. Concern 4.38| 4.38 | 1.01 0.18 | 0.89 =

about a variant

2. Religious 15.68| 6.45 | 0.21 |-0.43 | 091 | 0.14*| —

fatalism

3. Vaccine 14.33| 4.11 |—=1.02 | 0.69 | 0.92 | 0.20**| 0.25%* —
acceptance

4. Vaccine 22.73| 7.40 —0.26 |—0.89 | 0.70 | 0.16**-0.45" 0.12**
rejection

M, mean; SD, standard deviation; A, asymmetry; K, kurtosis; a, alpha coefficient; **signifi-

cance at 0.01.







