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ABSTRACT
	 
Aims: The present study aims to observe the epidemiological factors that lead to the high occurrence of Leishmaniasis cases in Brazil, highlighting the endemic area of Maranhão, the main factors involved in its transmission, the challenges for controlling the disease and the prospects for controlling this disease in the state.
Study design: This is an analytical-descriptive epidemiological study of an ecological nature.
Place and Duration of Study: Data were collected from the SINAN/DATASUS database related to the Maranhão state health network, covering the period from 2020 to 2024.
Methodology: The study analyzed data obtained from the Notifiable Diseases Information System (SINAN/SUS) through TABNET/DATASUS. Variables such as sex, age group, and education level were assessed to determine their correlation with the prevalence of cutaneous leishmaniasis in Maranhão. Ethical approval was not required due to the use of publicly available data.
Results: A total of 6,406 cases were recorded during the study period, with the highest prevalence among adults aged 20 to 59 years, predominantly male, and individuals with incomplete elementary education. The year 2024 showed a significant reduction in reported cases compared to previous years.
Conclusion:   The epidemiological profile of American Cutaneous Leishmaniasis in Maranhão is influenced by sociodemographic factors, with higher prevalence among men and individuals with incomplete elementary education. The study reinforces the importance of preventive health education policies to curb the spread of the disease.
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1. INTRODUCTION 
Cutaneous leishmaniasis is an infectious disease caused by the protozoan of the genus Leishmania. The main species capable of transmitting the disease in Brazil are: Leishmania (Leishmania) amazonensis, L. (Viannia) guyanensis and L.(V.) braziliensis. Transmission to humans occurs through the bite of infected female mosquitoes, popularly known as the sandfly or birigui, of the phlebotomine species and genus Lutzomya. (Brazil, 2025).
​The disease can manifest itself in two forms, namely Cutaneous Leishmaniasis (CL) and Mucosal Leishmaniasis (or mucocutaneous), which present with different symptoms. CL can present painless skin lesions with delimited and elevated edges and coarse granulations, while the mucosal form can present destructive lesions at the level of the mucosa, generally in the upper airways. (Conceição; Leite Morgado 2018). 
The World Health Organization (WHO) estimates that 350 million people are exposed to the risk worldwide, with approximately two million new cases of the different clinical forms recorded each year, with Cutaneous Leishmaniasis responsible for an annual record of 0.7 to 1.3 million new cases distributed across four continents (America, Asia, Africa and Europe), making it a serious public health problem. In Brazil, LT is one of the dermatological infections that deserves the most attention, due to the occurrence of deformities and psychological impairment with the clinical course of the disease. (Santos, 2018)
The proliferation is due to climatic, historical and socioeconomic factors. Thus, the disease, which is subject to compulsory notification, represents a serious national health problem, since it is intensely neglected due to the social vulnerability of those infected. (Araújo et.al, 2024)
Furthermore, the country is marked by endemic locations, of greater susceptibility, such as the state of Maranhão, which has a high number of LT cases. In 2022, 1,553 cases of the disease were registered in the state, occupying the second position in relation to the number of occurrences when compared to other states, being the state of the Northeast region with the highest coefficient of detection of LT cases in 2022, with 22.92 cases/100,000 inhabitants. (Bussinguer, 2024)
 In this context, the present study aims to observe the epidemiological factors that lead to the high occurrence of Leishmaniasis cases in Brazil, highlighting the endemic area of Maranhão, the main factors involved in its transmission, the challenges for controlling the disease and the prospects for controlling this disease in the state.

2. METHODOLOGY 
 
2.1 Type of study
This is an analytical-descriptive epidemiological study of an ecological nature, with data from the Notifiable Diseases Information System (SINAN/SUS) obtained through the Information Technology Department of the Unified Health System (TABNET/DATASUS). The data were obtained through access as an individual according to the access rights granted by Law No. 12,527, sanctioned on November 18, 2011.
     
2.2 Study population
The study population was composed of the Maranhão health network, estimated at approximately 7,010,960 people.
       
2.3 Inclusion and exclusion criteria
The descriptors sex, age group and education level were used, correlating them with characteristics favorable to the persistence of the disease in the region, considering the last 4 years (2020-2024).
 
2.4   Ethical aspects
There was no need to submit this project to the research ethics committee because the scientific information provided in it was obtained by obtaining data available in a public repository, as determined by the sole paragraph of art. 1 of CNS Resolution no. 510/2016. (Milhomem Rodrigues et al.,2024).

3. RESULTS AND DISCUSSION 
The data analysis involved a survey of information on cases of Cutaneous Leishmaniasis in the last five years (2020-2024) in the public health network of Maranhão and it was observed that, during the years mentioned, 6,406 cases were registered, marked by a significant number between the years 2020 to 2023, with a substantial decrease in the year 2024, with only 676 cases, with aspects and prevalence that will be addressed below.
In figure 1, the disease is related to the age group of the population of the Maranhão macro-region, showing an apparently Gaussian-style distribution, showing a higher prevalence in the ages between 20 and 39 years, with 2,617 cases and in the ages between 40 and 59 years, with 1,731 cases, divided into mucosal and cutaneous forms, totaling 67% of the total number of cases.
Figure 1 - Analysis of the distribution of notifications of confirmed cases of Cutaneous Leishmaniasis in the health network of Maranhão by age group (2020 - 2024)
[image: ]
Source: Search in the SINAN/SUS database.
In this context, the high rate at these ages may be related to the greater autonomy of this age group, with entry into the job market, generating greater exposure to these people, depending on their occupation. (Oliveira et al., 2020)  On the other hand, the elderly are the least affected, this can be explained by the fact that this population is less exposed due to greater care with their health, preventing them from being exposed, for example, to the LTA vector. (Guirro et al.,,2023). It is worth mentioning that the levels of mucous and integumentary presentations according to Araújo et al., (2024) are subordinate to the presence of certain species of parasites in endemic regions and affect the dynamics of infections and their respective presentations.
In order to also observe whether there is a higher rate of sex among confirmed cases, we also evaluated the data for this factor, tabulating the biological sex in relation to the notifications (Figure 2), in which the data show that sex is a favorable factor for the onset of the disease, with a higher prevalence in males.






Figure 2 - Analysis of the distribution of notifications of confirmed cases of Cutaneous Leishmaniasis in the public health network of Maranhão by sex (2020 - 2024). 
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Source: Search in the SINAN/SUS database.
 
These data may be related to sociocultural factors, in which men are more exposed to environments where the vector is present than women, especially in rural areas, as also observed in other studies, commonly associating the male occupation and their contact with the ATL vector in their work activities, such as mining, livestock farming, agriculture (Oliveira et al, 2022). In addition, self-care behavior tends to be less frequent among men, which may contribute to the underreporting of mild symptoms and worsening of clinical conditions (Oliveira et al.,  2020). In addition, this context reinforces the discrepancy between the socioeconomic vulnerability of the population, since many of the workers in this area work without personal protective equipment (PPE).
In order to clarify a possible correlation between education and the prevalence of Cutaneous Leishmaniasis, we analyzed the annual averages of confirmed cases based on stratification by series within the scope of data from the Maranhão health macroregion, as shown in figure 3.
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Figure 3 - Analysis of the distribution between the level of education and confirmed cases of Cutaneous Leishmaniasis in the public health network of Maranhão according to the clinical form (2020-2024).
[image: ]Source: Search in the SINAN/SUS database.
 
Figure 3 shows the prevalence of confirmed cases, mainly in individuals who have incomplete 1st to 4th grade, with approximately 953 cases, as well as incomplete 5th to 8th grade, with 965 cases, and those who have only completed high school, with 940 cases. According to Oliveira et.al, (2020) and Ferreira et al., (2023) individuals with lower educational levels tend to be more vulnerable to infectious diseases due to limited understanding of the forms of transmission, prevention, and symptoms, which delays the search for care and the initiation of treatment, as well as continuous health monitoring. Furthermore, it is even more worrying in endemic and rural areas, where there is less attention and initiatives for health education campaigns.
Thus, it is evident that individuals with incomplete elementary education had a higher incidence of confirmed cases of ACL, just as Oliveira et al., 2020 highlight that ACL disproportionately affects populations in rural and peri-urban areas, characterized by lower levels of education and income, which also leads to lower adherence to treatment.
Therefore, there is a need for health education in rural areas with the aim of informing and raising awareness among the population about the disease, and it is also important to note that areas that are less privileged from a regional development perspective may be associated with a higher level of underreporting (Alencar et al., 2023)
 

 
4. CONCLUSION 
The analysis of the data reveals an epidemiological profile of American Tegumentary Leishmaniasis that is strongly influenced by sociodemographic factors. This study indicated that the level of education was a contributing factor to the prevalence of ATL cases in Maranhão, highlighting individuals with incomplete elementary education, and also showed a predominance of males. The conclusions highlight the need for effective and preventive health education policies in order to avoid an increase in cases of this zoonosis.
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