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Abstract
Emerging and re-emerging diseases are responsible for recurrently affecting the 
health of human populations. Although people are aware of these diseases, they do 
not seem to adopt prophylactic methods to prevent them. Here, we propose to inves-
tigate the influence of religiosity/spirituality (R/S) on the frequency of the adoption 
of prophylactic behaviors and the perception of risk of vulnerability to the disease. 
We used dengue, which is a seasonal arboviral disease in Brazil, as a model. To 
measure the dimensions of religiosity/spirituality, we used the Portuguese version 
of the Brief Multidimensional Measure of Religiosity/Spirituality questionnaire. All 
data were obtained through a structured questionnaire that was answered online by 
204 volunteers living throughout Brazil. Our results indicate that R/S is predictive 
of the frequency of prophylactic behaviors (p = 0.0222, R2 = 0.025) and the percep-
tion of risk of vulnerability (p < 0.05, R2 = 0.07). We argue that the effect of R/S 
on health occurs through the promotion of salutogenic mechanisms promoted by 
socialization in religious environments. This can help understand social dynamics in 
epidemiological crises and mitigate the influence of these diseases.
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Introduction

In this study, we investigated the influence of religiosity/spirituality (R/S) on the 
perception of health risk, as well as on the adoption of prophylactic behaviors with 
respect to emerging and re-emerging diseases, using dengue as our study model. An 
emerging infectious disease is one that appears and affects a population for the first 
time or has existed before but is increasing rapidly in terms of the number of new 
cases within a population (World Health Organization, 2014). The pressure imposed 
by emerging and re-emerging diseases deserves special attention because of the 
“fluctuation” in their frequency of occurrence (e.g., Wilder-Smith et  al., 2017). 
Emerging infectious diseases include pathogens that have evolved recently spread-
ing to new geographic areas and previously unrecognized or old infections that re-
emerge due, for example, to lapses in public health measures (Clements & Casani, 
2016). The proliferation of emerging infectious diseases is favored by human behav-
ior and demographic factors (Clements & Casani, 2016). Despite being aware of 
these diseases, people do not seem to adopt prophylactic measures (Koenraadt et al., 
2006; Shuaib et al., 2010), which leads to new epidemics (Gubler, 2006).

The adoption of health-related behaviors can be guided by several factors, one of 
which is perception of risk. The ability to detect and avoid harmful environmental 
conditions is necessary for the survival of all living organisms (Glendon & Clarke, 
2018). Therefore, risk perception can be defined as the mechanism for detecting 
potentially harmful conditions (Smith et al., 2000). The perception of risk is modu-
lated by susceptibility and perceived severity (Rimal & Morrison, 2006) and can be 
influenced by previous experience with the risk (Ohman, 2017). For example, stud-
ies have shown that preventive behavior in the H5N1 virus epidemic was related to a 
higher perceived susceptibility to infection for themselves or their families, promot-
ing the adoption of prophylactic behaviors (Lau et  al., 2007). Similar studies cor-
roborate the findings of Lau et al. (2007) and suggest that in an infectious disease 
epidemic, the perception of risk related to health promotes behavior change (Brug 
et al., 2004; Sadique et al., 2007).

Thus, understanding how people perceive the risks to their health and the behav-
iors they adopt can improve our predictive capacity to direct public health actions. 
Allied to this, the seasonality of dengue makes this disease a good study model for 
risk perception and prophylactic behaviors, in addition to providing an understand-
ing of the dynamics of this type of disease. The study of emerging and re-emerging 
diseases allows the development of strategies for environmental and health educa-
tion (Mackey et al., 2014), as education has been essential to assisting the control of 
pathogens in human groups (Kelly et al., 1997; World Health Organization, 2010). 
Kiss et al. (2010) showed that when there are disease outbreaks, changes in health-
promoting behaviors are essential to limit the spread of pathogens. If there is effec-
tive dissemination of information about the pathogen, the disease will be eliminated 
quickly, and the intervention measures to favor health tend to be more effective when 
considering the theoretical scenarios of human behavior (Glanz & Bishop, 2010).
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The Evolution of Dengue in the World and Brazil

Dengue is an arbovirus that has four distinct serotypes (DENV-1, DENV-2, DENV-
3, and DENV-4) transmitted by the vectors Aedes aegypti and Aedes albopictus 
(Jansen & Beebe, 2010; Marcondes & Ximenes, 2016). The first dengue epidemics 
were reported in the seventeenth century (Murray et al., 2013; Warkentien, 2016), 
with Antarctica being the only continent that has not yet experienced documented 
cases of dengue transmission (Brady et al., 2012).

Dengue appears to have a preferential distribution in subtropical and tropical 
areas, in which an estimated 3.6 to 4.1 billion people live (Messina et al., 2019). It is 
considered a neglected tropical disease (Huppatz & Durrheim, 2007), with an esti-
mated infection rate of approximately 390 million people per year, causing approxi-
mately 10,000 deaths per year (Stanaway et al., 2016).

In Brazil, there are records of cases since 1845, with the first epidemics occurring 
between 1846 and 1848 (Pan American Health Organization, 2001). Over the years, 
successive epidemics have affected the Brazilian population (Fares et  al., 2015). 
However, despite the long history of the disease in the country, dengue continues to 
affect the Brazilian population, with frequent and recurrent outbreaks in all states of 
Brazil (Brasil, 2016a, 2017, 2019a, b). In 2020, in Brazil, until the 10th week of the 
year, 332,000 cases of dengue were registered, with 77 deaths (Brasil, 2020).

Religion and Health

Religion is a phenomenon that arises through a “common system of beliefs and 
practices relating to superhuman beings within specific historical and cultural uni-
verses” (Silva, 2004). Some theories address the role of the origin and evolution of 
religious beliefs and practices in human evolution; however, the adaptive character 
of religions today is still discussed (Bourrat, 2015).

The system of practices and beliefs gives rise to two distinct events in religion: 
religiosity, formal or informal religious practices (Neff, 2006), and spirituality, the 
relationship of the individual with some transcendent force (Neff, 2006). However, 
religiosity and spirituality are not necessarily directly related and may vary from 
individual to individual in the same religious practice (Hill et al., 2000).

Levin (1996), for example, identified religious aspects as mediators of saluto-
genic mechanisms. Salutogenic mechanisms involve a decrease in the risk of con-
tracting diseases and better well-being, for example, by avoiding smoking, drinking, 
taking illicit drugs, and having unprotected sex. In addition to influencing physical 
health, R/S also appears to influence mental health. Yi et al. (2006) analyzed patients 
with human immunodeficiency virus (HIV) and demonstrated that lower spiritual 
well-being was related to significant depressive symptoms. Similarly, Ironson et al. 
(2016) found that people with HIV who use particular spiritual coping strategies are 
two to four times more likely to survive than those who do not use these strategies.

The mechanisms by which R/S affects health are unclear. Evidence in the litera-
ture suggests that one of the mechanisms may be through the change and adoption of 
new behaviors by people. This change can be guided by the identification of health 
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risks (Sheeran et al., 2014) and intensified by the influence of religions in promot-
ing healthcare-related behaviors (Chatters, 2000; Cochran et  al., 1992). The posi-
tive relationship between R/S and health (physical and mental) has been described 
in the literature by several studies (see Koenig, 2012; Moreira-Almeida et al., 2006; 
Powell et al., 2003). Various mechanisms of the actions of R/S on health have been 
discussed to understand this influence, and it has been suggested that R/S acts in dif-
ferent ways on mental and physical health (Aldwin et al., 2014).

The role of R/S in mental health appears to be through the promotion of a better 
way to face adverse situations, reducing stress (Ano & Vasconcelles, 2005), social 
dynamics that reduce negative emotional aspects (Nooney & Woodrum, 2002), and 
altruism (Saroglou, 2013). R/S also has a favorable influence on physical health by 
reducing stress and negative emotions and increasing social support. In physical 
health, the impact of R/S is given mainly because behaviors that have the potential to 
compromise the body’s well-being are generally discouraged (Levin, 1996; Powell 
et al., 2003). The modulation of these behaviors seems to be mediated by attendance 
at religious institutions and participation in religious services (Powell et al., 2003).

Despite evidence of the effect of R/S on prophylaxis, studies on the prophylactic 
phenomenon of R/S have mainly focused on sexual risk behaviors, drug use, and 
psychopathologies. Regarding infectious diseases, the main model studied was HIV. 
Therefore, there are gaps on the effect of R/S on the prophylaxis of arboviral infec-
tious diseases, and our study bridges this gap in the literature.

Considering the premise that the adoption of health-related behaviors can be 
guided by several factors, such as risk perception, and that R/S has an adaptive 
function regarding the information on epidemiological and medical relevance, we 
hypothesize that R/S promotes the adoption of prophylactic behaviors in emerging 
diseases and the perception of risk of vulnerability in emerging diseases.

Methods

Sample Selection

The recruitment of people took place through social networks, such as Facebook, 
WhatsApp, and Instagram, from May to September 2019. Participants were invited 
to answer four questions on (1) religiosity/spirituality, (2) knowledge about dengue, 
(3) perception of risk of vulnerability, and (4) prophylactic behavior. Questionnaires 
were available on the online digital platform, Google Forms. To participate, volun-
teers had to participate be over 18 years old, residing in Brazil, and provide informed 
consent. We obtained a total of 204 volunteers, aged between 18 and 73 years, and 
including 138 women and 66 men from 17 different states in Brazil.

Religiosity/Spirituality

To collect data about R/S, the volunteers answered the Portuguese version of 
the Brief Multidimensional Measure of Religiosity/Spirituality questionnaire 
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(BMMRS-p). This questionnaire was created by the Fetzer Institute (Fetzer Institute 
& National Institute on Aging, 2003), and the Portuguese version was validated by 
Curcio et al. (2015) based on the work of Idler et al. (2003). The questionnaire has a 
total of 38 questions (one of which is categorical, to which religious denomination 
the volunteer belongs) that refer to 11 dimensions of R/S (see Table 1). We adapted 
the BMMRS-p to obtain a single score that would reflect the degree of religiosity/
spirituality of an individual.

The dimensions do not have the same number of equally distributed questions, 
meaning that the dimensions have different minimum and maximum scores. The 
dimensions of the BMMRS-p can be analyzed together or separately, which allows 
analysis of general or specific scores for each dimension of R/S. In our study, we 
used the general score resulting from the sum of all responses (Table 1).

The questionnaire responses were ordered from the most frequent item to the 
least frequent. The answers were then ordered (except for the categorical question) 
on a decreasing scale so that the first response option had the highest value and the 
last the lowest value (Curcio, 2013). The scale assumes the maximum value of the 
total number of alternatives; for example, a question that has six alternatives has a 
maximum value of 6.

The questionnaire included questions that evaluated the frequency of negative 
R/S individual relationships, such as frequency of divine punishment (question 20), 
divine abandonment (question 21), distrust of the superior entity (question 22), criti-
cism from the religious community (question 27), and significant loss of faith (ques-
tion 30).

Therefore, for questions that assess the frequency of negative individual R/S rela-
tionships, values were ordered such that the first response option (most frequent) 
had the lowest value, and the last (least frequent), the highest value (Curcio, 2013). 
Finally, the degree of R/S was calculated using the scores of respondents on the 

Table 1  Dimensions and 
distribution of the scores of the 
Multidimensional Brief Measure 
of Religiousness and Spirituality 
(BMMRS)

*Categorical dimension

Dimension Minimum Maximum

Daily spiritual experiences 9 36
Values/beliefs 2 8
Forgiveness 3 12
Private religious practices 5 37
Religious and spiritual coping 7 28
Religious support 4 16
Religious/spiritual history 3 6
Commitment 1 7
Organizational religiousness 2 12
Religious preferences*
Overall self-ranking –
2 –
8
Total 38 170
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BMMRS, determined by the sum of the scores for each dimension, ranging from 38 
to 170.

Knowledge of Dengue Fever and Perception of Risk of Vulnerability

The online questionnaires on dengue consist of ten questions that asked about previ-
ous experience with the disease, knowledge about the disease, and understanding of 
the epidemiological stages of dengue (Appendix1). In this study, previous experi-
ence was considered concerning whether the individual had a history of the disease.

The questionnaire on the perceived risk of vulnerability (Appendix2) consists of 
ten questions that address the consequences of the disease on the person’s routine, 
control over contracting the disease, treatment, concern, understanding, perceived 
severity, perceived vulnerability, duration of disease, and the number of symptoms.

The response options to the questions were arranged on a scale of 0 to 5, where 
0 represented the lowest evaluation category and 5 represented the largest category, 
except for two questions that had categorical answers regarding the duration of the 
disease and quantities of symptoms.

Among the ten questions, three required scale inversion for analysis purposes: 
perceived control (question 2), treatment efficiency (question 3), and understanding 
of the disease (question 5).

Among the ten questions, three required scale inversion for data analysis: per-
ceived control (question 2), treatment efficiency (question 3), and understanding 
of the disease (question 5). These three questions were inverted because the scale 
evaluates from the smallest dimension (e.g., a score of 0 corresponding to “no con-
trol,” “inefficient,” and “I understand little”) to the most significant dimension (e.g., 
a score of 5 values corresponding to “total control,” “totally efficient,” and “I fully 
understand”). Respondents having a higher perception of risk of vulnerability would 
respond with a lower option, for example, "no control,” “inefficient” or “I under-
stand little.”

Regarding questions with categorical answers, we consider that a higher per-
ceived duration and a greater number of perceived symptoms indicate a higher per-
ception of risk of vulnerability. The responses were then ranked increasingly from 1.

The responses of each participant were added to generate an individual risk per-
ception vulnerability index (RPV), which can vary from 2 to 47.

Prophylactic Behavior

The questionnaire on prophylactic behavior included 11 questions (Appendix 3). Of 
these, eight questions dealt with the frequency of adoption of behaviors that varied 
from 1 (never) to 5 (always), and two dichotomous questions (yes or no) about the 
adoption of behaviors. The dichotomous responses were transformed into numeric 
values with “Yes” = 1 and “No” = 0. The responses were added to generate an index 
of the frequency of adoption of prophylactic behaviors (FAPB) for each volunteer, 
ranging from 8 to 43.
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The distribution of values is shown in Table 2, where for each variable, we have 
the minimum and maximum values obtained by the participants, as well as the aver-
age of the measured values, the median, mode, and standard deviation.

Data Analysis

We hypothesize that R/S: (1) promotes the adoption of prophylactic behaviors and 
(2) promotes the perception of risk of vulnerability. To test this, we built linear 
mixed models (LMM) with a Gaussian distribution. We then proceeded to adjust the 
model by sequentially removing the variables that did not show a significant effect 
until we obtained the model with the lowest AIC value (Agresti, 2015).

For the first hypothesis, we adopted the frequency of adoption of prophylactic 
behaviors of each participant as a dependent variable and as a predictor of the index 
of religiosity/spirituality and previous experience. In our model, we also included 
the location where the volunteer resides as a random factor. The analysis of our most 
complex model (AIC = 1318.697) demonstrated that previous experience did not 
influence the frequency of participants’ adoption of prophylactic behaviors. For bet-
ter adjustment of the model (AIC = 1318.33), the previous experience variable was 
excluded.

For the second hypothesis regarding perception, we built a model similar to the 
previous one, replacing the frequency of adoption of prophylactic behaviors with 
the perception of risk of vulnerability. The more complex model (AIC = 1267.023) 
demonstrated that previous experience did not influence the participants’ perception 
of the risk of vulnerability. After excluding the previous experience variable, we 
obtained a better model (AIC = 1266.64).

The LMMs (see Table 3) were constructed using the Rlme4 package (Bates et al., 
2015), and the effect size of the variables was measured using the R MuMIn package 
(Bartoń, 2019). All tests were performed using R (version 3.5.3) (R Development 
Core Team, 2019), and all results with a p-value < 0.05 were considered significant.

Table 2  Descriptive statistics of the variables related to dengue

BMMRS-p: Multidimensional Brief Measure of Religiousness and Spirituality—Portuguese
FAPB: frequency of adoption of prophylactic behaviors
RPV: perception of risk of vulnerability

Variable Minimum 
score

Maximum score Average Median Mode Standard 
Devia-
tion

BMMRS-p 42 165 102.73 107 108 and 131 34.19
FAPB 8 42 25.67 26 23 6
RPV 13 43 29.82 30 30 5.36
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Results

Demographic characteristics of the volunteers are presented in Table  4. The final 
model generated to assess the effect of R/S on prophylactic behavior (Table  3) 
showed a significant relationship between BMMRS-p and FABP (p = 0.0222), 
indicating that more religious/spiritual people adopted more frequent prophy-
lactic behaviors (Fig.  1). The effect size of this model explained 2.5% (marginal 
R2 = 0.025) of the variation related to the frequency of prophylactic behaviors.

In the final model to assess the effect of R/S on risk perception (Table  3), we 
obtained a similar result (p < 0.05), indicating that more religious/spiritual people 
feel more vulnerable to dengue (Fig.  2). In this model, the effect size explained 
approximately 7% (marginal R2 = 0.07) of the variation in perceived vulnerability.

Discussion

Our findings suggest that R/S may have a direct influence on the behavior of epi-
demiological relevance, although this influence was weak. This finding reinforces 
the idea that there are likely other variables that can explain this phenomenon. We 
analyzed previous experience with dengue to control for possible bias. People who 
had previous contact with dengue could have a higher frequency in the adoption of 
prophylactic behaviors or altered perception of risk of vulnerability. However, we 
did not find any influence from previous experience on the adoption of behaviors or 
perception of risk, indicating that R/S promotes the highest frequency of prophylac-
tic behaviors and a greater perception of vulnerability.

The health promotion mechanisms of R/S seem to be associated with a strong 
social component, in which there is also a promotion of cooperation/pro-sociality 
(Midlarsky et al., 2012; Norenzayan & Shariff, 2008; Norenzayan et al., 2016). Pro-
social behavior can be defined as voluntary behavior designed to benefit individuals 

Table 3  Linear mixed model exploration

BMMRS-p, Multidimensional Brief Measure of Religiousness and Spirituality—Portuguese; FAPB, fre-
quency of adoption of prophylactic behaviors; RPV, perception of risk of vulnerability

Response variable Predictor variables Random variable Explanatory model

FAPB BMMRS-p + Previous 
experience

Location AIC = 1318.697 t-value p-value
p-BMMRS 2.255 0.0252
Previous experience 0.065 0.9478

FAPB BMMRS-p Location AIC = 1318.333 t-value p-value
BMMRS-p 2.304 0.0222

RPV BMMRS-p + Previous 
experience

Location AIC = 1267.023 t-value p-value
BMMRS-p 3.373  < 0.05
Previous experience 0.258 0.796

RPV BMMRS-p Location AIC = 1266.464 t-value p -value
BMMRS-p 3.464  < 0.05
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or groups (Eisenberg et al., 2013). For example, reviews (Ellison et al., 2010; Levin 
& Vanderpool, 1987) have observed that people connected to social networks who 

Table 4  Demographic 
characteristics of the volunteers

*Expressed as Brazilian “minimum wage” unit. The conversion 
(updated as of 05/27/2021) from real to dollar is shown below
1 and 2 minimum wages (1–2): < US$ 362.00
2–4 minimum wages (> 2 < 4): US$ 363.00- 725.00
4–7 (> 4 < 7): US$ 726.00- 1269.00;
 > 7 minimum wages (> 7): > US$ 1270.00

Participants M SD

Age 38.99 10.73
N %

Gender
 Male 66 32.35
 Female 138 67.65

Schooling
 Elementary school 0 0
 High school education 72 35.29
 Graduation 66 32.35
 Post-graduation 66 32.35

Religion
 Catholic 68 33.33
 Protestant 28 13.73
 Atheist 4 1.96
 Agnostic 9 4.41
 Buddhism 4 1.96
 Christianism 9 4.41
 Lutheranism 1 0.49
 Not religion 50 24.51
 Others 11 5.39
 Spiritism 13 6.37
 Umbandism 5 2.45
 Candomblecism 2 0.98

Family income*
 1 and 2 minimum wages 48 23.53
 2–4 minimum wages 50 24.51
 4–7 minimum wages 51 25.00
 More 7 minimum wages 55 26.96

Sample per regions of Brazil
 Midwest 2 0.98
 North 6 2.94
 Northeast 95 46.57
 South 13 6.37
 Southeast 88 43.14
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had a degree of religious involvement could benefit from salutogenic effects through 
religious assistance. In this sense, by identifying with each other in the religious 
sphere, social support among people has positive effects on their health. This effect 
can still be intensified, as people who attend religious services tend to have more 
extensive social networks (Ellison & George, 1994). Moreover, those who have a 
higher frequency of attendance benefit from more exceptional support than those 
who attend less frequently (Ellison & George, 1994). In addition, religious lead-
ers can have a great influence on health-related decision-making and interventions 
(Ahmed et al., 2006; Anshel & Smith, 2014; Toni-Uebari & Inusa, 2009).

Based on the evidence in the literature, we believe that one of the possible mech-
anisms that can help clarify our findings is the social aspect of R/S. We believe that 
the support social dynamics promoted by R/S among more religious/spiritual peo-
ple can favor the adoption of prophylactic behaviors in relation to emerging and re-
emerging diseases. The dynamics of social support promoted by R/S could act as 

Fig. 1  Effect of religiosity/spirituality (BMMRS-p) on prophylactic behavior (FAPB)

Fig. 2  Effect of religiosity/spirituality (BMMRS-p) on perception of risk of vulnerability (RPV)
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a promoter to learn and reinforce information on prophylactic measures related to 
dengue, thus leading to greater adoption of prophylactic behaviors.

The dynamics of health-protective behaviors are also linked to the perception 
of risks (Brewer et al., 2007). The perception of risk influences concerns about the 
disease (Shiloh et al., 2013). It is an important factor in determining the ability of 
individuals to reduce their vulnerability to risk (Williams et al., 2010). In religious/
spiritual people, a phenomenon called sanctification of the body1 can influence life-
style and body care. Mahoney et al. (2005) observed that sanctification of the body 
was related to higher levels of health-protecting behaviors.

We believe that people who are more religious/spiritual when exposed to epidem-
ics of emerging and reemerging diseases such as dengue may feel that the body (pos-
sessing sacred qualities) is more likely to be damaged. The fear of having the body 
affected by the disease can cause the perception of vulnerability to increase among 
more religious/spiritualized people, and as a result, there is a higher frequency in the 
adoption of prophylactic behaviors.

R/S and its health-promoting mechanisms contribute positively to tackling emerg-
ing and reemerging diseases, as they promote a higher frequency of adoption of pro-
phylactic behaviors. We suggest that R/S may be a factor associated with a decrease 
in the frequency of emergent and reemerging diseases. Given the social mechanisms 
of R/S and their direct influence on health, our findings can be used to combat/
decrease the forms of transmission of these diseases because more religious/spiritual 
people perceive these diseases as a higher risk and there is a particular propensity of 
people with higher R/S to perform behaviors of epidemiological relevance.

Our results have a significant contribution, as in recent years other emerging/re-
emerging diseases have caused great concern among people, such as H1N1, severe 
acute respiratory syndrome (SARS), HN1, Zika virus, Dengue, Ebola (Zumla & 
Hui, 2019), and, more recently, the coronavirus disease 2019 pandemic (Liu & Saif, 
2020). These findings can contribute to understanding social dynamics in situations 
of epidemiological crisis and mitigate the effect of these diseases.

Study Limitations

We believe that the main limitation of our study was sample representativeness from 
Brazilian general population. Volunteers were recruited through the dissemination 
of the investigators’ profiles on their social networks, which may contain some kind 
of bias on participant selection. A larger group of volunteers or intentional propor-
tional selection could provide more robust inferences. Therefore, we suggest that 
future studies replicate our idea with a larger number of volunteers or control the 
sample representativeness utilize another re-emerging disease model.

1 The sanctification of the body can be understood as the attribution of sacred qualities to the body, such 
as the body being the dwelling of entities or a divine gift (Mahoney et al., 2005).
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Appendix 1

Previous Experience, knowledge and understanding of the natural history 

of dengue

1) Name (optional):_______________________________________________

2) Age:_______________

3) Sex: 

a. Male b. Female

4) Which state of brazil do you live in?  

1. Acre

2. Alagoas

3. Amapá

4. Amazonas

5. Bahia

6. Ceará

7. Distrito Federal

8. Espírito Santo

9. Goiás

10. Maranhão

11. Mato Grosso

12. Mato Grosso do Sul

13. Minas Gerais

14. Pará

15. Paraíba

16. Paraná

17. Pernambuco

18. Piauí

19. Rio de Janeiro

20. Rio Grande do Norte

21. Rio Grande do Sul

22. Rondônia

23. Roraima

24. Santa Catarina

25. São Paulo

26. Sergipe

27. Tocatins

5) Which city do you live in?

__________________________________

6) Have you had dengue?

a. Yes b. No

7) Do you know anyone has contracted dengue?

a. Yes b. No

8) How proximate are you to that person?
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a. Very proximate (family and friends)

b. Proximate

c. No proximate

9) For you, does dengue have prevention methods?

a. Yes

b. No

If yes, please, list in order of importance:

__________________________________________

10) For you, does dengue have symptoms?

a. Yes

b. No

If yes, please, list in order of gravity:

______________________________________

11) For you, does dengue have treatment methods?

a. Yes

b. No

If yes, please, list in order of importance:

_______________________________________

12) If you have already had dengue, did you use natural products for treatment?

a. Yes

b. No

c. I never had dengue

If yes, which products?

_________________________________________

13) If you have already had dengue, did you use any of the natural products below for 

treatment? (you can check more than one)
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1. Yam

2. Eucalyptus

3. Elderberry

4. Common Sage

5. Mint

6. Propolis

7. Horseradish

8. Lemon balm

9. Rosemary

10. Mango tree

11. Chamomile

12. Papaya tree leaf

13. None

14. Another option: ____________

14) For you, does dengue have sequels?

a. Yes

b. No

If yes, please, list in order of gravity:

________________________________________

15) Which of the options below do you indicate as the most efficient means of 
information to disseminate information about dengue?

a. Family/Friends
b. Neighbors
c. TV
d. Radio
e. School

f. Pamphlets
g. Outdoor
h. Visits by health professionals
i. Doctors
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Appendix 2

Questionnaire of Risk Perception of Vulnerability

This questionnaire seeks to understand how much you see dengue as a risk to your health

Respond considering a scale of 0 to 5, with 0 being the smallest and 5 being the largest dimension of each evaluated category.

1. Consequences of the disease: How much has dengue affected/would affect 
your life?

2. Personal control: How much control do you think that you have over not getting
sick from dengue?

3. Treatment of the disease: How effective do you think dengue treatments are?

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5

Nothing Completely

No control Total control

Totally inefficient Totally efficient

4. Concern about the disease: How much do you worry about catching dengue?

5. Understanding the disease: How much do you think that you understand about 
dengue?

0 1 2 3 4 5

0 1 2 3 4 5

No concern Extremely concerned

Feel like I don't 
understand anything

Feel like I totally 
understand
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6. Perceived severity: How much do you consider dengue to be a severe disease?

7. Perceived vulnerability: How much do you feel at risk of contracting/being 
exposed to dengue?

8. Vulnerability by area: How much do you consider your place of residence an 
area of risk of having dengue? 

0 1 2 3 4 5

0 1 2 3 4 5

0 1 2 3 4 5

Nothing severe Extremely severe

I don't feel at risk I feel highly at risk

I consider a 
high-risk area

I don't consider 
it a risk area

9. Duration of the disease: How long do you think dengue takes to pass 
completely?

a. 1-7 days
b. 8-14 days
c. 15-21 days
d. 1 month or more

10. Disease identity: How many symptoms do you think dengue has??

a. 1-3 symptoms 
b. 4-6 symptoms
c. More of 6 symptoms



580 Journal of Religion and Health (2022) 61:564–585

1 3

Appendix 3

Questionnaire on Frequency of Adopting Prophylactic Behavior

How often do you take these measures to protect you from the dengue mosquito bite?

1. Wear of long sleeves as prevention:

2. Use of repellent:

3. Wear long pants as prevention:

4. Do your home windows have mosquito screens?

a. Yes
b. No

How often do you take preventive measures against mosquito proliferation?

5. Do not let water accumulate in places and objects (floor slab, tire, bottles, etc.):

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

Never Everyday

Never Everyday

Never Everyday

Never Everyday

6. Keep the toilet lid closed:

7. Use of insecticide:

1 2 3 4 5

Never Everyday
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8. Cap the trash can:

9. Do you keep your home drains capped?

a. Yes
b. No

10. Do you keep your buckets upside down?

a. Yes
b. No 

11. How often do you use natural products to protect against bites and to prevent 
mosquitoes from proliferating?e.g: citronella, eucalyptus...

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

Never Everyday

Never Everyday

Never Everyday
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