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Abstract:
							                           
Considering that COVID-19 has had a major impact on public health around the world, we aimed to elucidate the clinical and sociodemographic characteristics of non-hospitalized patients in Quirinópolis, southwest Goiás, from 2020 to 2022. We performed a cross-sectional study, using secondary data on all suspected COVID-19 visits in Basic Health Units, bivariate data analysis and logistic regression. 18,036 suspected cases were registered with 56.1% laboratory confirmed. COVID-19 was concentrated in the central regions of the city and was more associated with the vaccinated group, which may be a reflection of the vaccine's protective effect on the worsening of symptoms. The final logistic regression model showed a higher risk of COVID-19 among mixed race (1.30; CI1:20-1.42) and young people as a protective factor (0.88; CI:0.78-0.98). Gustatory (2.78; IC:2.19-3.53) and olfactory (2.83; IC: 2.18-3.66) disorders, headache (1.11; IC: 1.02-1.11), fever (1.77; CI: 1.62-1.92) and cough (1.48; CI: 1.36-1.61) were also associated with a positive diagnosis of COVID-19. Only respiratory disease was found to be a risk factor, probably due to underreporting of other factors. COVID-19 is ubiquitous among non-hospitalized patients, with easy transmission in clusters and with striking demographic and clinical characteristics: Brown population, taste and olfactory disorders, headache, fever, cough and respiratory disease as risk factors; young people apparently as a protective factor and vaccinated more related to COVID-19 may be a reflection of the profile of the sampled group (outpatients). The ubiquity of SARS-CoV-2 in the municipality may be related to public policies promoting ineffective medicines and population behavior that contribute to the spread of the virus. In contrast, vaccines have proven effective in containing the severe disease. In the future, approaches to hospitalized patients are necessary to better understand the impacts of COVID-19.
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			INTRODUCTION

			The World Health Organization (WHO) declared the end of the Public Health Emergency of International Concern for COVID-19 in May 2023. However, the disease is still considered a pandemic. This means that the virus continues to pose a serious threat to public health globally. It spreads quickly and efficiently, with new variants emerging regularly and prolonged periods of high number of cases (Focosi et al., 2023; Morawska; Cao, 2020). A significant decrease in vaccination coverage (Altman et al., 2023) has contributed to the emergence of new strains, leading to outbreaks with undefined clinical characteristics (Focosi et al., 2023; Tallei et al., 2023). Therefore, the clinical presentation of the disease varies and depends on a variety of factors.

			It is important to note that most people infected with COVID-19 develop mild clinical symptoms. These symptoms are mostly related to fever, cough, sore throat, vomiting, diarrhea, loss of smell, and loss of taste (Yan et al., 2020; Zhu et al., 2020). Additionally, a significant number of patients experience prolonged symptoms, lasting anywhere from four months for those who were not hospitalized to nine months for those who were previously hospitalized (Hanson et al., 2022). 

			In relation to the severity of COVID-19, it is widely reported that several risk factors can exacerbate the disease (Atkins et al., 2020; Wang et al., 2020). It is important to note that Black populations and ethnic minorities are disproportionately affected due to social inequities (Hopman et al., 2020). Therefore, it is crucial to consider the geographical and epidemiological diversity of a region to establish ongoing clinical and laboratory surveillance of COVID-19 (Hallal et al., 2020).

			Primary health care plays a vital role in addressing this pandemic, despite the inherent challenges in both dealing with the disease and the healthcare system itself (Patiño-Escarciña; Medina, 2022). Valuable information has been continually gathered to assist public authorities in decision-making, even within small municipalities, with the significant involvement of community health agents (Costa et al., 2021). Although Sistema Único de Saúde (SUS -Unified Health System) information systems may have issues leading to possible data inaccuracies (Farranha et al., 2022), this data remains an accessible and highly relevant tool for investigative approaches.

			This study aims to definitively determine the clinical and sociodemographic factors associated with COVID-19 in non-hospitalized patients in southwest Goiás, Brazil from 2020 to 2022. Understanding these determinants and establishing a clinical-demographic profile is crucial for identifying high-risk groups for COVID-19 and establishing mechanisms to address this vulnerability.

		

		
			MATERIALS AND METHODS

			The study is a cross-sectional analysis based on data from the Quirinópolis City Hall database for the years 2020 - 2022. It includes clinical, demographic and laboratory information obtained from ESUS notifies. The study was approved by the Ethics and Research Council of Universidade Estadual de Goiás under protocol 4,737,576/2021.

			The data excluded variables with inconsistent information, such as an unusually low number of occurrences, for analysis. The collected data was exported to an Excel® spreadsheet, and then analyzed using the Epi Info 7.2.2 computer program. Measures of frequency, significance and association were also calculated using this program.

			Spatial analyses were conducted using spatial autocorrelation techniques, specifically the Global and Local Moran's I indexes (Anselin, 1995). The Global Moran's I offers a broad measurement of spatial association for the dataset, which can range from -1 to +1, indicating spatial independence (when the variable’s value is zero and the null hypothesis of no spatial dependence is confirmed), positive spatial dependence (when the value is positive), or negative spatial dependence (when the value is negative) (Câmara et al., 2004). However, the single value provided by this index’s autocorrelation function may obscure local (or regional) patterns that are encompassed with this single global value. So, we decided to use a method called Local Indicators of Spatial Association (LISA) or Local Moran's I, which was first suggested by Anselin (1995). The aim was to identify specific areas where the indicator shows strong spatial relationships and tends to form clusters. Using LISA helped us identify spatial patterns that we could then compare later on. We analyzed the Global and Local Moran's I indices along with a pseudo significance test, which is crucial for determining whether the data is random (stationary) or has spatial dependence. In this study, we rejected the null hypothesis of data randomness with a 99% confidence level in the mentioned test.

			The data was analyzed using the Moran scatter plot. This diagram consists of four quadrants: Q1 (High-High) and Q2 (Low-Low) represent positive spatial autocorrelation between the values ​​of a variable and the mean of the neighbors. This means that the values ​​of a given indicator in a location are similar to the values ​​of neighboring locations, forming clusters. Quadrants Q3 (High-Low) and Q4 (Low-High) indicate negative spatial autocorrelation, meaning that the values ​​of a variable in a given location are not related to the values of the neighbors. These cases are commonly evaluated as situations of spatial stationarity, as they indicate locations whose value of a given indicator is opposite to that presented by the nearby locations. These atypical spatial situations are represented as outliers (Câmara et al., 2004).

			The GeoDa 1.22 program was used to perform statistical operations and spatial representation of the data. The cartographic base, on a scale of 1:25,000,000, was taken from IBGE. Census sectors of the municipality of Quirinopólis-GO were considered to calculate the incidence rate of COVID-19 by sector, based on the IBGE Demographic Census of the year 2022. The data analysis involved the following steps:

			
				

	
						Checking data consistency;

					

	
						Frequency distribution of all researched variables, characterizing the studied population according to demographic aspects, comorbidities, symptoms and clinical signs;

					

	
						Bivariate analysis: for comparisons of two proportions, the Chi-square test (α= 5%) was used. For continuous variables, the non-parametric Wilcoxon-Mann-Whitney test (abnormal variables) or Student's t-test (normal variables) (α= 5%) was used. The association between possible associated factors was qualified using the Odds Ratio (OR) with a 95% confidence interval. 

					



			

			The process included using logistic regression to create dummy variables for categories with more than two variables. Multivariate analysis was then conducted using the logistic regression in the following steps:

			
				

	1. 
						Initially, variables with p < 0.20 were selected for bivariate analysis;

	2. 
						Intermediate logistic models were constructed using two subgroups -demographic variables and clinical variables. Variables with p < 0.15 were retained in these models;

	3. 
						A final model was created, which only included variables with p < 0.05.



			

		

		
			RESULTS

			Our study looked into all suspected cases of COVID-19 in patients treated at the Basic Health Units of Quirinópolis, GO, over three consecutive years: 2020, 2021 and 2022. During this period, there were 18,036 suspected cases of COVID-19, out of which 56.1% (10,124 patients) were confirmed through laboratory tests. There was a progressive increase in cases over the three years: 17.6% in 2020, 34.4% in 2021 and 48.0% in 2022. Concurrently, the number of confirmed negative cases decreased annually: 49.8% in 2020, 36.4% in 2021, and 13.8% in 2022. 

			The findings from the global Moran's I Index indicate that the spread of COVID-19 in the municipality of Quirinopólis is spatially correlated. The positive spatial autocorrelation values ​​for the years 2020, 2021 and 2022 were I = 0.266, I = 0.348, and I = 0.210, respectively. Additionally, the results of the Global Moran's Index led to the calculation of local autocorrelation indicators (LISA) were calculated (see Figure 1). Over the three years studied, a significant concentration of high COVID-19 cases was observed in the central region of the municipality, while low case clusters were found in the surrounding areas (see Figure 1).
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Figure 1



Spatial distribution of confirmed COVID-19 cases in the municipality of Qurinópolis, southeast of Goiás, from 2020 to 2022.







OR: odds ratio; IC95%: Confidence interval 95%. Source: The authors (2024).






			

			We found that vaccinated individuals were five times more likely to test positive for COVID-19 compared to those who were not vaccinated (OR 5.27, CI 4.88-5.70).

			In our analysis of sociodemographic data, we found no difference in the occurrence of COVID-19 based on gender (table 1). However, we observed that brown individuals were twice as likely to have the disease compared to white individuals, and black individuals were almost 1.5 times more likely. 

			
				

Table 1




Association between demographic variables and positivity FOR COVID-19, Quirinópolis, Goiás, 2020-2022.
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 OR: odds ratio; IC95%: Confidence interval 95%. Source: The authors (2024).






			

			The risk of contracting the disease was higher among elderly people, with 65.1% of cases occurring in this age group. They were 1.5 times more likely to have COVID-19 compared to adults.

			Certain symptoms such as taste and smell disorders, headache, sore throat, fever and cough were significantly linked to a positive COVID-19 diagnosis (see table 2). Patients experiencing these symptoms were 1.76 to 2.52 times more likely to have had COVID-19. 

			
				

Table 2




Association between the presence of symptoms and positivity for COVID-19, Quirinópolis, Goiás, 2020-2022.
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 OR: odds ratio; IC95%; Confidence interval 95%; n: number of cases. Source: The authors (2024).






			

			In our analysis, we found that previous respiratory diseases had a strong relationship with positive cases of COVID-19. Specifically, 98.2% of positive cases had this comorbidity (OR 76.13; 95% CI 61.04-94.98; p<0.001).

			We also observed other comorbidities, but they were less common: 163 cases of heart disease, 112 cases of diabetes, 60 cases of kidney disease, 37 cases of immunosuppression, and 29 cases of obesity. Due to uncertainties about the accuracy and completeness of the data on these variables, we did not conduct inferential statistical analysis on them.

			Furthermore, we used logistic regression to examine the relevance of clinical and sociodemographic variables for COVID-19, as shown in table 3. 

			
				

Table 3




Intermediate logistic regression models performed separately for each set of previously analyzed factors (variables that remained statistically significant), Quirinópolis, Goiás, 2020-2022.
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 *p<0.001; OR: odds ratio; IC95%: Confidence interval 95%. Source: The authors (2024)






			

			The demographic data showed that individuals of brown and black ethnicities, as well as elderly people, remained risk factors for COVID-19 (OR 2.01, CI 1.88-2.15; OR 1.48, CI 1.17-1.87; OR 1.53, CI 1.38-1.69, respectively). These results were consistent with the bivariate analysis. In terms of symptoms, taste and olfactory disorders, along with headache, cough and fever continued to be associated with COVID-19 in cases that did not require hospitalization (services in Basic Health Units). However, the statistical significance of most symptoms decreased in the intermediate logistic regression model. The final logistic regression model confirmed that individuals of brown ethnicity were 30% more likely to have COVID-19 within the scope of care at Basic Health Units (see table 4). Additionally, the age group corresponding to younger people was found to be a protective factor against COVID-19 (OR 0.88, CI 0.78-0.98).

			
				

Table 4




Final logistic regression model performed with the variables that remained statistically significant in the intermediate regression models, Quirinópolis, Goiás, 2020-2022.
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 *p<0.001; **p<0.05; OR: odds ratio; IC95%: Confidence interval 95%. Source: The authors (2024).






			

			The final regression model showed that symptoms such as taste and smell disturbances, headache, fever and cough were found to be associated with COVID-19 in cases of mild to moderate disease. The odds ratio (OR) ranged from 1.11 to 2.87 for headache and smell disturbances, respectively. However, runny nose and dyspnea were not associated with COVID-19.

			Furthermore, previous respiratory diseases were identified as a significant risk factor for COVID-19, with the highest association found in this study (OR: 64.24). This variable was not included in an intermediate regression model, as data referring to other comorbidities were not analyzed due to concerns about their reliability, particularly underreporting.

		

		
			DISCUSSION

			Our study looked at all suspected and confirmed cases of COVID-19 reported by ESUS from 2020 to 2022 in a small Brazilian municipality. Our data provides a snapshot of how the pandemic has evolved from the beginning to the present day, including the period when vaccines became available. This gives us strong indicators about the clinical profile of COVID-19 overall. However, some of the information about certain factors may not be complete or reliable, and we believe that some issues, like diabetes, heart disease, and obesity, may have been underreported. Nonetheless, the results clearly show the clinical profile and some demographic aspects of the disease in mild and moderate cases of care in Basic Health Units.

			According to our study, the vast majority of patients treated in Basic Health Units showed clinical symptoms, which was to be expected because COVID-19 primarily causes symptoms (Wang et al., 2020). Additionally, more than half of the recorded cases were confirmed through laboratory tests, indicating the widespread presence of the virus in the population and the high frequency of the disease in mild and moderate cases. Seroprevalence and laboratory surveillance studies have also revealed the high frequency of viral circulation in the general population, both regionally or locally (Baethgen et al., 2023; Costa et al., 2021). Furthermore, the high number of cases seen in Basic Health Units (Struyf et al., 2022) emphasizes the pervasive nature of COVID-19.

			During the 2020-2022 period, there was a gradual increase in COVID-19 cases, while cases resulting from other unidentified pathogens but confirmed as negative for COVID-19 decreased. This change may be linked to the introduction of social distancing, which reduced the transmission of other viruses, subsequently altering the epidemiological landscape of these other agents later on (den Hartog et al., 2023; Stein; Zar, 2023). Despite social distancing measures, SARS-CoV-2 continued to spread and became the predominant virus, likely due to its high contagiousness (Morawska; Cao, 2020). Additionally, although vaccination platforms were available from 2021 onwards, there may not have been sufficient vaccination adherence to significantly reduce viral circulation (Gomes et al., 2022).

			This factor is related to challenges to the COVID-19 vaccine, arising from anti-vaccine movements and as a result of harmful public policies, mainly affecting children and adolescents (Bivar et al., 2021; de Lima et al., 2024; Nehab et al., 2023). Our georeferencing data shows an increase in cases over the years. We believe that the inadequate implementation of social distancing rules, combined with a portion of the population not getting vaccinated, failure to use masks, and the highly infectious nature of the virus, may have contributed to the ongoing spread. Furthermore, the local public authorities recommended distributing a “covid kit” (containing chloroquine and ivermectin) for preventive treatment throughout the pandemic. In this context, a sense of well-being was found to be associated with an increased risk of disease (Cipolletta et al., 2022). This feeling arises from the false perception that early treatment was effective against the virus. In addition, the concentration of cases in the central regions of the municipality reflects the epidemiological nature of viral spread in a densely populated area with high virus exposure.

			The data shows that vaccinated individuals were more likely to test positive for COVID-19 compared to those who were not vaccinated (OR 5.27, CI 4.88-5.70). This could be due to the fact that vaccines do not completely prevent SARS-CoV-2. However, it is possible that the vaccinated individuals experienced milder symptoms as our study focused on non-hospitalized patients. We cannot rule out the possibility that unvaccinated individuals may have experienced more severe disease, although this was not confirmed in our study. Vaccines are known to reduce the severity of symptoms and the likelihood of transmission within the community (Mohammed et al., 2022; Stokel-Walker, 2022). Additionally, it is important to note that long COVID appears to be more severe and persistent in unvaccinated people compared to vaccinated people (Hanson et al., 2021). Finally, we believe that the vaccine may have affected the results of laboratory tests, leading to false-positive results, especially for those who were tested only by serological tests (Mouliou; Konstantinos, 2021).

			In order to assess the factors contributing to a higher risk of developing the disease, we employed logistic regression. Our findings indicate that black and brown individuals are more strongly linked to the risk of COVID-19 compared to white individuals, reflecting the greater social vulnerability of these groups and their increased likelihood of contracting the disease (Gariboti et al., 2022; Gaynor; Wilson, 2020; Kemei et al., 2023; Pan et al., 2020; Poteat et al., 2020; Rendon et al., 2021). However, no significant association was observed for black individuals with COVID-19 in the final regression analysis. This discrepancy might be related to the subjective self-identification of individuals as black or brown, considering that both groups are equally vulnerable across various social indicators.

			In our analysis, we found that elderly people were 1.5 times more likely to have COVID-19 compared to adults. This was evident in both our initial analysis and in intermediate logistic regression, which focused only on demographic data. Various studies (Atkins et al., 2020; Daoust, 2020; Wang et al., 2020) also point to this age group as an important risk factor for COVID-19. However, our final regression model did not show a direct relationship between the elderly and the disease. The absence of a relationship may be due to the fact that older patients are more associated with more severe clinical cases of the disease. On the other hand, the final regression model indicated that young people seemed to have some level of protection against the disease, especially in cases of non-hospitalized patients. It is important to note, though, that long COVID can still have a significant impact on young people in terms of morbidity (Hanson et al., 2022).

			In terms of clinical signs and symptoms, various studies have found that taste and olfactory disorders, along with headache, fever and cough are the most common symptoms of COVID-19 in non-hospitalized patients. These symptoms have been widely observed among non-severe patients (Struyf et al., 2022; Wang et al., 2020). Taste and olfactory disorders have been particularly strongly associated with the disease, as reported by various sources (Costa et al., 2021; Yan et al., 2020).

			Respiratory diseases are the only comorbidity strongly linked to COVID-19 in non-hospitalized patients and are considered an important predictor of vulnerability to the disease (Atkins et al., 2020; Wang et al., 2020). However, while other comorbidities are also considered significant risk factors, this study was unable to gather complete and consistent data on the majority of comorbidities such as diabetes, hypertension, and obesity from the SUS system. These non-communicable diseases are known to affect populations worldwide, and it is believed that many comorbidities were underreported: 163 cases of heart disease, 112 of diabetes, 60 kidney diseases, 37 immunosuppression, and 29 cases of obesity.

			This perception of underreporting stems from the analysis of a sample of over 18,000 records. Additionally, concerns about the accuracy of COVID-19 diagnosis and the reliability of the data collection system (Farranha et al., 2022; Struyf et al., 2022) could indicate issues with recording and capturing COVID-19 data. 

			Despite these concerns, our study provided a robust understanding of the clinical and demographic characteristics of non-hospitalized COVID-19 patients. This information is crucial for informing public health decision-making. The reliability of our findings is supported by the large sample size (over 18,000 cases) and the rigorous statistical analyses used. As a result, we were able to establish a clinical and epidemiological profile of COVID-19 in primary care settings, which can guide more accurate and timely medical interventions. Additionally, it can inform public authorities about preventive measures and vaccination campaigns as part of ongoing virus surveillance.

			It is worth noting that COVID-19 remains a pandemic, with the emergence of new variants (Focosi et al., 2023) whose clinical and epidemiological developments are still unclear.

		

		
			CONCLUSIONS

			The evidence shows that SARS-CoV-2 is a highly prevalent pathogen that easily spreads within human clusters, despite the existence of safe vaccination platforms. This could suggest that there is low adherence to vaccination among the population (Altman et al., 2023; Bivar et al., 2021; Gomes et al., 2022; Nehab et al., 2023). People with a darker skin tone seemed to have some protection against mild to moderate disease. Conversely, young people seem to have some protection against mild to moderate disease. The common clinical characteristics were cough, fever, headache, as well as olfactory and taste disorders. It was observed that COVID-19 cases among outpatients were more prevalent in the vaccinated group compared to the unvaccinated group, probably due to the specific selection of patients - those not requiring hospitalization, as well as the protective effect of vaccines against severe symptoms. For future investigations, it is important to assess the clinical and sociodemographic profiles of critically ill patients who necessitate hospitalization. Despite the data capture failures of the public health system in a developing country, it is important to emphasize the significance of this investigative approach in the context of socially excluded populations and the impact of the pandemic on these social groups. The care provided by the SUS, combined with low-cost scientific investigations and in regions with limited financial support, can help mitigate the impacts of COVID-19 on vulnerable populations and in economically disadvantaged regions within a country with significant social inequality.
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