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Introduction: Knowing a disease is crucial for being able to fight it, especially in a region in which COVID-19 caused so many deaths, such as Latin America.

Objective: To determine the association between basic knowledge of COVID-19 and education level according to country of residence in Latin America.

Methodology: This is an analytical cross-sectional study. Basic level of knowledge was measured through nine close-ended questions (scale validated in Peru). The score obtained was analyzed through performing a crosstab vs. gender, age, education level, and country of residence.

Results: Of a total of 9,222 respondents, almost all of them knew the common symptoms (99%), modes of transmission (93%), and knew how to recognize which was not a specific symptom (93%). Through the multivariate model, we found that there was no association with gender (p = 0.716) or age (p = 0.059), in comparison with those who had primary or a lower education level. All the other higher education levels had statistically significant scores (all p-values p < 0.001). When comparing knowledge according to countries, and using Peru as reference for comparison, Chile, Paraguay, Mexico, Bolivia, Panama, Ecuador, Costa Rica, and Colombia had a better level of knowledge (all p-values < 0.001); however, only El Salvador had a lower level (p < 0.001).

Discussion: There was lack of knowledge of some topics, difference according to academic degree and country. As Peru was one of countries that obtained the lowest level of knowledge, it could have influenced the fact that it was the most affected country in the world.
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Introduction

COVID-19 is a disease caused by SARS-CoV-2, discovered in the city of Wuhan, China, at the end of 2019 (1). This new disease was declared a pandemic by the World Health Organization (WHO) at the beginning of 2020, and it became one of the most important in recent times (2). Nobody can deny the great impact that COVID-19 had worldwide. It caused several repercussions which affected quality of life, health of populations, the economy of families and countries, among many others (2, 3).

The information and knowledge that we currently have about COVID-19 has arisen based on the research carried out, and different topics, such as pathophysiology, clinical manifestations, and evolution have become better known (4, 5). However, despite the fact that this disease has been present in our environment for more than 2 years, it is necessary to see retrospectively what could have influenced some countries to be more affected than others. Moreover, it is important to know that mortality can also vary according to the stage of the disease, the territory or country, the population group, as well as pre-existing comorbidities (6, 7).

In other pathologies there was minimal knowledge to fight them, such as MERS and SARS (8). Therefore, effectively dealing with this disease would have meant, at least, having general knowledge, such as the modes of transmission, the main symptoms, the population at risk, among other information, which can be measured with rapid and effective tests (9, 10). Therefore, it is necessary to know how Latin America faced the disease according to its level of knowledge, as it was one of the most affected regions in the world (11). We can add also that there was a large amount of low quality information that was shared in the media in this region (12). For this reason, the objective of this research was to determine the association between basic knowledge of COVID-19 and education level according to country of residence in Latin America.



Methods


Research type and design

During June, July, and August 2020, we undertook an analytical and multicenter study with a cross-sectional observational design. We used a virtual survey, since in those months, the population was experiencing mandatory quarantine in most of the countries; hence, we had to use virtual resources in order to administer the survey.



Population and sample

We included population living in any of the countries during the pandemic and who could fill in the survey. Those who did not answer completely the questions about knowledge level and secondary variables were excluded (1,274 eliminated surveys). It should be remarked that duplicate surveys, those with incoherent responses, and those with repetitive patterns were detected through a review process by 3 different authors independently and were not taken into account at the time of debugging.

A sample size calculation was performed to find a hypothetical minimum difference of 1.5% (49% vs. 50.5%), for which a minimum of 8,719 respondents was required, with a power of 80%, a confidence level of 95% and for a single sample (due to the analytical cross-sectional design). The final sample had 9,222 respondents; this number was reached through non-random sampling.



Instruments and procedures

In order to assess the level of knowledge of the 12 Latin American countries, the COVID−19 knowledge scale was used (10). It measures knowledge about basic aspects of coronavirus, such as mortality, vulnerable populations according to mortality, and modes of transmission. This was assessed through nine multiple-choice questions. The scale was validated in Peru during the first months of the pandemic and showed good values of comprehensibility, validity, and reliability.

This survey was composed of other questions that would serve to characterize the population, as well as other adjustment variables for the analytical section. These variables were gender (dichotomous variable with the following possible answers: male or female), age (quantitative variable in years), the highest level of education they had (primary or lower, secondary, bachelor's degree, technical, college/university, and postgraduate), as well as each of the 12 countries where the respondents said they lived (Peru, Chile, Mexico, Paraguay, Colombia, Bolivia, Panama, Ecuador, Costa Rica, El Salvador, Honduras and Guatemala).

All these questions were uploaded to a survey on the Google Forms platform. It could be distributed to all Latin American countries, through each of the authors and the FELSOCEM-ASOMEDISS COVID-19 Latam network, which generated a research group based on their contacts in each of the countries associated with this scientific collaboration network.



Statistical analysis

For the statistical analysis, first we had to obtain the frequencies and percentages of each one of the test's answers. Then, we calculated the percentage of correct answers by each country; here we could obtain p-values (we determined if there was a difference among the percentages of answers by each country, for which the chi-squared test was used). A box-and-whisker plot was also generated to compare the scores obtained in the test according to each level of education evaluated (a p-value was also obtained here, with the Kruskal Wallis statistical test).

Finally, the crude and adjusted model was obtained (a model adjusted for sex and age was obtained, and another without these variables, since, although they were not statistically significant, we wanted to see their influence on the other variables). To this end, linear regression was used, taking the score that each respondent obtained as the dependent variable. This score was based on the test of basic level of knowledge of COVID-19. For each of the statistical crosses, a p-value < 0.05 was considered statistically significant.



Ethical aspects

The ethical precepts of the research were respected at all times. After the project was set up, it was submitted to an institutional ethics committee, which evaluated and approved the protocol (resolution of the bioethics committee N°0233-2020-UPAO). It is important to mention that it was approved only by one institution, since the project was generated in April, when almost all the countries' educational institutions were not in operation or everything was paralyzed; therefore, each site agreed to participate with the current ethics committee of the main site of the research.

A consent form was sent with each virtual survey which was signed before filling out the survey. In addition, it was indicated that they were free to participate in the research, to answer the questions they wished, and that their participation was completely anonymous.




Results

Out of the 9,222 respondents in Latin America, 59.2% (5,455) were women, with a median of 22 years old (interquartile range: 20–30 years old). Regarding education level, 101 (1.1%) had primary or a lower level of education; 1,268 (13.68%), secondary education; 750 (8.1%), a bachelor's degree; 804 (8.7%), technical studies; 5,668 (61.5%), higher education; and 631 (6.8%), postgraduate studies. Almost the total of the respondents knew the common symptoms (98.6%), the modes of transmission (92.9%), and knew how to recognize which was not a specific symptom (92.5%). However, the lowest level of knowledge was about the percentage of mortality of this disease (40.0%), how to manage the symptoms (53.6%), and the treatment of a non-severe presentation of the disease (56.3%) (Table 1).


TABLE 1 Percentage of correct answers by each one of the nine questions of basic knowledge of COVID-19 in 12 countries in Latin America.
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When the percentages of correct answers were broken down by country, it was observed that the Central American countries had the lowest percentages of correct answers. Among them, El Salvador had the lowest percentages in four of the questions, and Costa Rica had the lowest percentages in two of the questions. Other countries with low answers were Bolivia, Mexico and Guatemala (each with a low percentage) (Table 2).


TABLE 2 Percentage of correct answers by each one of the nine questions of basic knowledge of COVID-19 in 12 countries in Latin America.
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The median of the correct answers was lower among those who had primary or a lower level of education. In the other education levels, we could obtain the same median and similar interquartile ranges (p-value < 0,001 with Kruskal Wallis test) (Figure 1).
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FIGURE 1
 


When performing multivariate model for the test score, we found that there was no association of gender (p = 0.716) or age (p = 0.059), in comparison with those who had primary or lower education. All the other education levels had statistically significant scores (all p-values were < 0.001. When comparing the knowledge according to country, and using Peru as reference for comparison, Chile, Paraguay, Mexico, Bolivia, Panama, Ecuador, Costa Rica and Colombia had a better level of knowledge (all p-values were < 0.001); however, only El Salvador had a lower level p < 0.001) (Table 3).


TABLE 3 Bivariate and multivariate models of the basic socio-educational factors associated with the score of basic knowledge of COVID-19 in 12 countries in Latin America.
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Discussion

The good implementation of sanitary measures was fundamental to control the spread of COVID-19. However, success depended largely on the mutual efforts of the population and their governments. In addition, a good level of knowledge of the population (13), as well as a good management of resources to possess the essential tools that help us face the disease was also imperative (14). In this study it was found that, although the surveyed population had good percentages of knowledge about the symptoms and route of transmission of COVID-19, the percentages of knowledge about how to act in case of suspicion of this disease, or of a non-severe presentation, were still not adequate. Thus, people considered that they should go to hospitals or health care centers, even if they had no symptoms or if these were mild. This could have led to the collapse of the health system in many countries, due to an excessive increased demand (15). It also led to self-medication with drugs that did not have sufficient scientific evidence (16), or that, in certain populations, could cause the disease to worsen (17).

On the other hand, in some countries such as El Salvador and Costa Rica, there was a lower number of correct answers, and although these results cannot be extrapolated in a conclusive way, this shows that each country should evaluate the knowledge that their population groups have at the moment of a serious event. This difference between Central American countries and the other Latin American countries may be due to the different information disseminated by the authorities of each country, as well as how they understand it (18–20). Therefore, it is important for governments and authorities to disseminate accurate information during a health crisis, such as the one produced by this pandemic, in print, social and electronic media. This information should be in the local languages of the population, because a better knowledge of the disease will allow people to take appropriate measures and remain calm (21).

In regard to educational level, it was found that those with a higher or postgraduate level of education had a better level of knowledge compared to those with only a primary or a lower level. This result is similar to what was reported by multiple studies, in which a better education level was associated with having correct ideas about COVID-19 (22–24). Therefore, governments and authorities should intensify information dissemination campaigns in the population with primary or lower educational levels, as well as implement measures to reduce the dissemination of false information. Thus, we could prevent this from hindering decision making and influencing negatively, generating excessive fear, or on the contrary, denying the existence of the disease or demanding the non-use of biosecurity measures, which favors the spread of the virus (25). This is especially true in Latin America, where there was an increase in false news as the pandemic progressed (26).

In several countries there was a better knowledge of this new disease, compared to Peru. This reality could have influenced the situation that took place in this country in July and August 2020, when it was considered the most affected country by the pandemic worldwide, according to mortality rates (27). This situation occurred despite the prevention measures adopted by the Peruvian government, such as social distancing and quarantine, and it was reported that these measures were not fully complied with by the population (28). Similarly, this study found that, in Peru, there was a lack of knowledge of COVID-19 mortality rate. This could be explained by the lack of transparency in reporting deaths from this disease, as when the number of deaths from COVID-19 was revealed, it turned out to be almost three times the number reported in the official count (29).

Regarding the low percentage of knowledge of the actions that should be taken in the event of suspected infection, these results could be explained by the deficient information provided by the Peruvian authorities regarding the management of this new disease (30). In addition, we can mention the population's fear of becoming infected, and the misinformation spread by some physicians when encouraging the use of drugs, such as Ivermectin or Warfarin, to prevent COVID-19 (31). All this was reflected in the saturation of health services in the country (32). Therefore, this evidence should be taken into account to improve the management of a health crisis, or any other type of crisis. These results could explain, partially, what was experienced. It is always necessary to inform the population adequately, since ignorance and uncertainty will always be the worst enemy in times of chaos.

The main limitation of the research was selection bias, since, due to the non-random sampling, it cannot be said that what was shown represents the knowledge of each of the countries surveyed or of the whole Latin America. However, this was already foreseen from the conception of the research, since the objective was to find specific associations (it was never to generate a research that could extrapolate the results to the territories mentioned, due to the aforementioned technical difficulties arisen during quarantine). Despite this limitation, we have a very large sample of respondents in a dozen Latin American countries, where the vast majority belong to the most affected country in the world (with the highest mortality per hundred thousand inhabitants in July and August) (27). Hence, it is considered that these results should be taken with the reservation, to show the knowledge that the surveyed populations had in the hardest months of the pandemic.

Based on the results, it is concluded that the best knowledge of the disease was about common symptoms, mode of transmission, and recognition of which was not a specific symptom. There was no association between the knowledge score with gender or age, but there was an association with education level and country of residence.
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Age (years) <-0.01(<-001/ < 0.01) 0.118 Not included in the model <-0.01(<-0.01/ < 0.01) 0.059
Education
Primary or lower Reference category Reference category Reference category
Secondary 0.82(0.54/1.10) < 0.001 0.88(0.61/ 1.15) < 0,001 0.85(0.58/ 1.12) < 0.001
Bachelor’ degree 1010073/ 1.29) < 0.001 0.90(0.63/ 1.18) < 0.001 0.87(0.59/ 1.15) < 0001
Technical 0.74(0.46/1.02) < 0.001 0.77(0.49/ 1.04) < 0.001 0.75(0.48/ 1.03) < 0.001
Higher 1.16(0.89/ 1.42) < 0.001 1.07(0.81/1.33) < 0.001 1,04(0.78/ 1.30) < 0.001
Postgraduate 140(1.11/ 1.68) < 0.001 1.32(1.04/ 1.60) < 0.001 1.33(1.05/ 1.60) < 0.001
Country of residence
Peru Reference category Reference category Reference category
Chile 081(0.71/0.90) < 0001 0.78(0.69/ 0.88) < 0.001 0.79(0.70/ 0:89) < 0.001
Paraguay 0.89(0.79/0.99) < 0.001 0.84(0.73/0.94) < 0.001 0.83(0.73/ 0.94) < 0.001
Mexico 0.34(0.23/0.46) < 0.001 031(0.19/0.43) < 0,001 0.30(0.18/ 0.42) < 0.001
Bolivia 0.33(0.21/0.46) < 0.001 0.28(0.16/0.41) < 0.001 0.28(0.15/ 0.40) < 0.001
Panama 0.88(0.75/1.01) < 0.001 0.82(0.68/0.95) < 0,001 0.81(0.68/ 0.94) < 0.001
Ecuador 0.56(0.41/0.71) < 0.001 0.56(0.40/ 0.71) < 0.001 0.55(0.40/ 0.70) < 0.001
Costa Rica 0.25(0.08/ 0.43) 0.005 0.32(0.14/ 0.49) < 0.001 0.33(0.15/ 0.50) < 0.001
El Salvador ~0.41(~0.58/ ~0.24) < 0.001 —0.43(~0.59/ ~0.26) < 0.001 —0.42(~0.59/ ~0.25) < 0.001
Honduras 0.16(~0.02/0.35) 0.086 0.12(~0.07/0.30) 0211 0.11(~0.07/0.30) 0.240
Colombia 0.97(0.76/1.20) < 0.001 0.92(0.69/ 1.15) < 0.001 0.92(0.69/ 1.15) < 0.001
Guatemala 0.09(~0.16/0.35) 0.477 0.06(~0.20/ 0.31) 0.668 0.06(~0.20/0.31) 0.649

The models were obtained with linear regres:
of parentheses: Regres

The score of each respondent obtained with the test for the level of basic knowledge of COVID-19 was taken as a dependent variable. Left
Sonfidence interval at 95% (CI 95%). Right of parenthes

on coefficient. Inside the parenthe p-value.
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Question

irborne transmission

1. How is the coronavirus transmitted or what is the mechanism of transmission? Answer:

2. How long s the incubation period or how soon can symptoms of coronavirus manifest? Answer: Up to 14 days.

3. Which are the common symptoms that a person infected with coronavirus could have? Answer: The same symptoms as the flu/a colds.

4. Which of the following is not one of the most common symptoms of coronavirus infection? Answer: Diarrhea

5. What is the probability of dying (mortality rate) from coronavirus in the general population? Answer: Lower than 5%

6. Who are at a highest risk because of the coronavirus mortality rate? Answer: Older adults

7. What treatment should be given to a person who has initial (non-severe) coronavirus infection? Answer: Treatment should calm respiratory
symptoms.

8. What is the diagnostic method used to confirm a coronavirus infection? Answer: Nasal and/or buccal swabbing

9. What would you do if you have symptoms of a cold and suspect you are infected with coronavirus? Answer: I would stay at home until I can

recover.

Correct n(%)

8,569 (92.9 %)
7.122(77.2%)
9,091 (98.6 %)
8,529 (92.5 %)
3,686 (40.0 %)
8,113 (88.0 %)
5,192 (56.3 %)

7,990 (86.6 %)
4,939 (53.6 %)
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