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ABSTRACT

OBJECTIVES: To identify the leprosy spatial distribution cases in individuals under 15 years old, in Belém, Pará State, Brazil, 
from 2005 to 2014, correlating with socioeconomic indicators. MATERIALS AND METHODS: An ecological study was 
conducted with 356 new cases registered in Belém, whose data were collected in the Information System for Notifiable 
Diseases. The following clinical and epidemiological variables were evaluated: sex, age group, operational classification, 
clinical form, degree of physical disability in the diagnosis, detection mode, and detection coefficient in individuals under 
15 years old. Georeferencing was carried out from the address registered in the notification form to produce maps with 
neighborhood divisions, and the incidence rate was correlated with the socioeconomic data of each neighborhood using 
linear regression. RESULTS: Belém was classified as hyperendemic for leprosy in individuals under 15 years old, and five 
districts with approximately 35% of cases. Of 71 neighborhoods, 22 were considered hyperendemic due to the detection 
rate, and georeferencing identified two cluster areas. The correlation of socioeconomic data showed significance for lack 
of income, absence of garbage and sewage collection. CONCLUSION: The leprosy distribution is not homogeneous in 
Belém, with the necessity to direct resources to the most vulnerable areas.

Keywords: Leprosy; Public Health Surveillance; Epidemiology; Geographic Mapping; Health Vulnerability; Minors.

RESUMO

OBJETIVOS: Identificar a distribuição espacial dos casos de hanseníase em menores de 15 anos de idade, no município 
de Belém, estado do Pará, Brasil, entre 2005 e 2014, e correlacionar a indicadores socioeconômicos. MATERIAIS E 
MÉTODOS: Estudo ecológico de 356 casos novos registrados em Belém, cujos dados foram coletados no Sistema de 
Informação de Agravos de Notificação. Foram avaliadas as seguintes variáveis clínico-epidemiológicas: sexo, faixa etária, 
classificação operacional, forma clínica, grau de incapacidade física no diagnóstico, modo de detecção e coeficiente 
de detecção em menores de 15 anos de idade. Realizou-se o georreferenciamento, a partir do endereço registrado 
na ficha de notificação, para a produção de mapas com divisão por bairros, e correlacionou-se a taxa de incidência 
com os dados socioeconômicos de cada bairro, a partir da regressão linear. RESULTADOS: O município de Belém foi 
classificado como hiperendêmico para hanseníase em menores de 15 anos de idade, sendo destacados cinco bairros 
que concentravam aproximadamente 35% dos casos. Dos 71 bairros, 22 foram considerados hiperendêmicos pela taxa 
de detecção, e o georreferenciamento identificou duas áreas de clusters. A correlação com dados socioeconômicos 
demonstrou significância para falta de renda, ausência de coleta de lixo e ausência de coleta de esgoto. CONCLUSÃO: 
A distribuição da hanseníase não é homogênea no município, havendo necessidade de direcionamento dos recursos 
para as áreas de maior vulnerabilidade.

Palavras-chave: Hanseníase; Vigilância em Saúde Pública; Epidemiologia; Mapeamento Geográfico; 
Vulnerabilidade em Saúde; Menores de Idade.
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INTRODUCTION

Over the years, the epidemiological situation of 
leprosy in Brazil has shown several challenges to public 
health sectors for the disease eradication. Approximately 
40% of leprosy cases registered in Brazil in 2016 were 
found in regions with about 15% of the population1. 
While the North and Midwest Regions registered, in 
the same year, a rate of 28.70 and 30.02 cases per 
100,000 inhabitants, respectively, the South Region 
had a number 10 times lower1, demonstrating that the 
country has areas far from reaching the elimination 
target. In this scenario, the cities located in the Brazilian 
Amazon are considered places of high endemicity for 
the disease2 and low social infrastructure.

The unequal distribution of leprosy can also be 
observed when the analysis scale increases or decreases, 
such as by municipal sectors or neighborhoods3. Thus, 
the space component becomes crucial for the leprosy 
epidemiological understanding. Space is considered 
an analysis category that is not limited to physical and 
geometric conceptions, but it is understood from a 
relational and inseparable view of a social perspective4,5. 
When a place is observed, it is known that the people 
organization in a territory does not occur arbitrarily. The 
discussion about the spatial distribution of leprosy in 
the urban area also implies discussing the urbanization 
process, the existing urban poverty, and how the 
population is distributed across space in the face of 
unmet needs5.

As people take possession of certain areas and, in 
return, are deprived of others, the different accesses to 
urban infrastructure services and the risks of falling ill 
are delimited. Therefore, space becomes a determinant 
in the health-disease process5,6, especially regarding 
leprosy, in which the low quality of life has been 
identified as a significant factor in its endemicity by 
several authors3,5,7.

Faced with this interlocution between geography and 
health surveillance, in the 1990s, new geoprocessing 
techniques emerged to create maps for understanding 
spaces and their relationship with diseases6. By enabling 
better leprosy spatial distribution cases visualization and 
epidemiological indicators, in addition to coverage for 
the treatment of the disease, this technological resource 
became a recommendation of the World Health 
Organization8. Thus, the use of this technology began to 
be encouraged, especially for areas of high endemicity, 
with wide regional differences and the need to allocate 
additional investments7,9.

Even with the importance of space for leprosy 
incidence, it is essential to recognize what these areas 
have in common and what makes them a potential 
factor in the disease acquisition. Several socioeconomic 
factors have proven to be relevant, such as precarious 
housing conditions, low education, and income and 
migratory movements2,7. Several associations indicate a 
higher prevalence of leprosy among less favored social 
strata. By recognizing the possible correlations between 
leprosy and socioeconomic circumstances, which make 
it possible for the disease to become endemic in a 

location, they collaborate to develop more effective 
combat strategies, such as implementing active search 
measures and health surveillance in the territory.

Faced with this disease, which has such a critical 
socio-spatial component, the age group of children 
and young people deserves special attention. The 
presence of leprosy in individuals under 15 years old 
is usually linked to intra-household transmission, as the 
disease has a prolonged incubation period, so these 
contacts are an important means for maintaining the 
endemic disease. Therefore, the leprosy incidence in 
this age group is an epidemiological indicator of active 
disease transmission, revealing early transmission and 
persistence of untreated bacilliferous people. In addition, 
this indicator points to high endemicity and insufficient 
actions in terms of disease surveillance, control, and 
health education, making it a significant marker. Based 
on this perspective, the reduction of cases in individuals 
under 15 years old has become a priority of the National 
Leprosy Control Program in the Heath Surveillance 
Secretariat of the Brazilian Ministry of Health, a fact 
that should be prioritized in hyperendemic locations, 
such as Pará State, which registered a rate of 17.54 
cases/100,000 inhabitants in this age group, in 201411.

This study aimed to identify the spatial distribution, 
based on georeferencing of leprosy cases in individuals 
under 15 years old in Belém City, Pará State, Brazil, 
between 2005 and 2014, and to correlate it with 
socioeconomic indicators. With this data, it will be 
possible to expand the knowledge about the leprosy 
endemic process, contribute to the city's health 
information system, and provide information for active 
search and disease control measures.

MATERIALS AND METHODS

This is an epidemiological, exploratory, analytical 
study performed in 2016. The research site was in 
Belém, the capital of Pará State, in Brazil's North 
Region. The city has 71 neighborhoods, 23 located 
on Mosqueiro island (in the far north) and Outeiro, 
comprising non-urban areas. In the present study, 
the municipality districts were used as the unit of 
analysis. In 2010, there were 1,393,399 residents, 
with a population density of 1,315.26 inhabitants/km², 
where 321,092 were under 15 years old12,13.

For the leprosy cases analysis in individuals 
under 15 years old in Belém, between 2005 and 
2014, data from the Notifiable Diseases Information 
System (SINAN) made available by the Health State 
Department of Pará (SESPA) were used. These data 
were input into databases using Microsoft Excel and 
Epi Info™ v7.2 to be selected and processed according 
to clinical-epidemiological and georeferencing 
criteria. As for the clinical-epidemiological criteria, 
the following variables were analyzed: sex; age 
group (0–4, 5–9, and 10–14 years old); operational 
classification (multibacillary and paucibacillary); 
clinical form (undetermined, tuberculoid, borderline, 
and lepromatous); degree of physical disability at 
diagnosis (0.1 and 2); and detection mode (referral, 
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spontaneous demand, collective examination, contact 
examination, and other modes), divided into active 
search (contact examination and collective examination) 
and passive search (referral and spontaneous demand). 
Leprosy monitoring indicators14 were also generated: 
the detection rate in individuals under 15 years old 
(per 100,000 inhabitants) in Belém, in 2010, and the 
leprosy proportion cases with grade 2 physical disability 
at the time of diagnosis. For georeferencing, data about 
the city, neighborhood, street address, house number, 
address complement, landmark, and year of notification 
were used.

Georeferencing was initially carried out through 
geocoding using Google Earth Pro software. The 
latitude and longitude data generated were then entered 
into the Epi Info™ v7.2 to produce thematic maps in 
the choropleth model. In maps design, the digital mesh 
outlining the districts of Belém from the Development 
and Administration Company of the Belém Metropolitan 
Area was used, made available by the Evandro Chagas 
Institute Georeferencing Laboratory.

The geocoding method started from the addresses 
registered in SINAN, which were input in Google 
Earth Pro for automatic search, prioritizing the street 
and, when possible, the house number. In cases of 
doubt regarding the residence position in relation 
to the neighborhood, the Street View feature of the 
same software was used. When locating the street 
address failed, or the record was incomplete, only the 
neighborhood registered at the time of notification was 
used. In order to compare the spatial distribution over 
the years, two thematic maps were generated to analyze 
leprosy spatial distribution in individuals under 15 years 
old, with five-year subperiods. Thus, observing the 
disease's progression in Belém and potential patterns 
and variations over the years was possible.

A correlation was performed using multivariate 
linear regression statistical analysis between the leprosy 
incidence rate in individuals under 15 years old and 
socioeconomic data in each neighborhood to verify 
possible risk factors for higher disease incidence in 
these territorial units. To this end, population data were 
obtained from the Belém city statistical yearbook13, and 
municipal sanitation data were provided by the General 
Coordination of Planning and Management Municipal 
Secretary (SEGEP), both from 2010.

The following socioeconomic variables were 
computed by city district: residents proportion per 
household; people percentage aged 10 or over, 
by nominal monthly income class; illiterate people 
percentage aged 10 or over; percentage of households 
without water supply from the general network; 
percentage of households not connected to the general 
sewage network or that did not have a septic tank; and 
percentage of households without garbage collection.

The present study was conducted following the 
bioethics basic principles, recommended in international 
standards and Resolution nº 466/12 of the National 
Health Council, guaranteeing the privacy of its contents 
and preventing the information use for other purposes.

RESULTS

From 384 cases of leprosy in individuals under 
15 years old reported in the period, only new cases 
were included, totaling 356 records. As described in 
table 1, the epidemiological picture of leprosy in Belém 
in this age group for the analyzed period showed 
predominance among males (proportion of 1.2 cases) 
and the age group from 10 to 14 years old (64.9%). 
Most cases were classified as paucibacillary (59.6%) 
and tuberculoid clinical form (37.9%); two cases 
were not classified. As for the degree of disability, 
10.1% (36 notifications) cases had some disability at 
the diagnosis time, 11 (3.1%) with disability level 2, 
and 43 (12.1%) were not classified. Referral was the 
most recurrent mode of detection (62.4%), followed 
by spontaneous demand (29.2%). The collective 
examination occurred in four (1.1%) cases, while the 
contact examination occurred in 24 (6.7%). Thus, the 
active search constituted 7.9% of the cases, while the 
passive search represented 91.6%.

Table 1 – �Leprosy characteristics in new cases of 
individuals under 15 years old in Belém, Pará 
State, Brazil, between 2005 and 2014

Variables
Registered cases

N = 356 %

Sex

Male 194 54.5

Female 162 45.5

Age range (years)

0–4 16 4.5

5–9 109 30.6

10–14 231 64.9

Operational classification

Multibacillary 144 40.4

Paucibacillary 212 59.6

Clinical form

Undetermined 74 20.8

Tuberculoid 135 37.9

Borderline 117 32.9

Lepromatous 28 7.9

Not classified 2 0.5

Degree of physical disability

0 277 77.8

1 25 7.0

2 11 3.1

Not classified 43 12.1

Detection mode

Referral 222 62.4

Spontaneous demand 104 29.2

Collective examination 4 1.1

Contact examination 24 6.7

Other modes or ignored 2 0.6

Source: SINAN/SESPA, 2016.
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Considering the Belém population under 15 years 
old in 2010, the new cases annual detection rate 
indicator in this age group for that year was 10.28 
cases/100,000 inhabitants. In addition, it was possible 
to establish an approximation of 11.09 cases/100,000 
inhabitants, considering the average number of cases 
between 2005 and 2014 and the population of 2010. 
There was one leprosy case in every 9,017 individuals 
under 15 years old. The proportion of leprosy cases 
with grade 2 physical disability at diagnosis was 3.5% 
among new cases detected and evaluated in the year.

The leprosy georeferencing carried out from the 
neighborhoods excluded 27 of the 356 cases due 
to lack of necessary data, totaling 329 mapped 
cases. Three cases were detected outside the city limits, 
and 10 cases did not fit the neighborhood boundaries, 
being considered residents in rural areas of the 
municipality. In view of this, 316 cases were within the 
limits of Belém neighborhoods, and, of these, 49 were 
georeferenced only from the neighborhoods. From the 
address analysis, 53 cases of discrepancy between the 
self-declared neighborhood and the one found from 
the street georeferencing (street, house number, and 
perimeter) were observed.

Figure 1 shows the distribution of 316 leprosy cases 
in individuals under 15 years old in the 71 districts of 
Belém. Neighborhoods with more than 5% of mapped 
cases were considered clusters, representing more than 
16 cases. The neighborhoods included in this category 
were Guamá (41 cases), Jurunas (24 cases), Tapanã 
(23 cases), Montese (20 cases), and Benguí (18 cases). 

These five neighborhoods represented approximately 
35% of all cases registered. Thus, it was possible to 
observe two groups of neighborhoods by physical 
proximity, the Montese-Guamá-Jurunas region and the 
Tapanã-Benguí region.

Due to the districts' population difference, the 
map in figure 2 shows the leprosy detection rate by 
neighborhood. The categories were organized according 
to the detection endemic parameters rate indicator. It 
was observed that 22 of the 71 neighborhoods were 
considered hyperendemic. The neighborhoods Bonfim 
(119.92 cases/100,000 inhabitants) and Praia Grande 
(105.82 cases/100,000 inhabitants), both located on 
Mosqueiro Island (island at the extreme north of the 
map), presented the worst epidemiological scenarios, 
followed by the Val-de-Cães (82.22 cases/100,000 
inhabitants), Fátima (46.12 cases/100,000 inhabitants), 
Guanabara (23.31 cases/100,000 inhabitants), and 
Carananduba (23.30 cases/100,000 inhabitants), the 
latter also located on Mosqueiro Island.

Figure 3 contains the georeferencing maps based 
on the number of cases divided into periods of five 
years, the first (on the left) from 2005 to 2009 and the 
second (on the right) from 2010 to 2014. There was 
a 32% decrease in the second period compared to 
the first, going from 188 cases to 128. The number of 
neighborhoods with nine or more cases went from six, 
in the first five years, to three in the second half of the 
analyzed decade. Half the number of cases in figure 
1 was used as an extension of the values to obtain a 
proportional comparison to the analyzed period.

Figure 1 – �Thematic map of Belém City, Pará State, Brazil, according to the number of leprosy cases in individuals under 
15 years old between 2005 and 2014
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Figure 2 – �Thematic map of Belém City, Pará State, Brazil, according to the leprosy 
incidence rate in individuals under 15 years old between 2005 and 
2014
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On the left, the map rate from 2005 to 2009 with 188 registered and georeferenced cases. On the right, the map rate from 2010 to 2014 with 128 
registered and georeferenced cases.

Figure 3 – �Thematic maps of Belém City, Pará State, Brazil, according to the number of leprosy cases in individuals under 15 years 
old, between 2005 and 2014
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Regarding the socioeconomic characteristics, table 2 
shows the neighborhoods with the highest frequency in 
the analyzed indicators. The Sucurijuquara neighborhood 
was recorded in five indicators; Bonfim and Caruara, 
in three; and Ariramba, Aurá, Natal do Murubira, and 
São Francisco, in two indicators each. Of these seven 
neighborhoods, six belong to Mosqueiro Island.

Finally, linear regression was performed between the 
mentioned socioeconomic variables and the incidence 
rate of the neighborhoods (Table 3). Statistical analysis 
showed a significant correlation value (p < 0.05) for 
the variables income (0.0327), sewage (0.0144), and 
garbage collection (0.0369). As for the correlation 
coefficient of the significant variables, the income 
variable had the highest value (124.628).

DISCUSSION

Leprosy in individuals under 15 years old was 
considered hyperendemic in Belém during the 
analyzed period, according to the parameters for the 
rate detection by the Brazilian Ministry of Health14. 
Nevertheless, the active search represented less than 
1/10 forms of detection. There was a low proportion 
of leprosy cases with grade 2 physical disability at 
the time of diagnosis among the new cases detected 
and evaluated in the year; however, the proportion of 
new disease cases with a degree of physical disability 
assessed at diagnosis was classified as regular (assessed 
between ≥ 75 to 89.9%), also according to the criteria 
by the Ministry of Health14.

The leprosy distribution did not demonstrate 
homogeneity throughout the municipality's territory, which 
corroborates previous studies in other cities and regions 
of Brazil15,16,17. The leprosy spatial distribution cases in 
individuals under 15 years old in Belém had cluster 
areas, with the most relevant neighborhoods being 
Guamá, Jurunas, Montese, Benguí, and Tapanã. The 
cases distribution map showed a greater concentration 
in the city's southern region, forming an expansion 
corridor towards the north, and little expression of cases 
in the southwest. This fact coincided with the town's 
socioeconomic distribution, with greater concentration of 
income areas in the southwest and population clusters 
with less financial resources in the south18. In addition, 

Table 2 – �Classification of neighborhoods in Belém 
city, Pará state, Brazil, for 2010, according to 
socioeconomic indicators

Variables Amount
Neighborhoods with residents/household ratio > 4

Sucurijuquara 4.18
Barreiro 4.13
Fátima 4.12
Condor 4.10
Baía do Sol 4.10
Jurunas 4.06
Telégrafo 4.06
Guamá 4.04

Neighborhoods with more than 50% of people 
aged 10 years or older without income

Bonfim 65.57%
Ariramba 61.37%
São Francisco 57.85%
Sucurijuquara 55.09%
Brasília 53.34%
Natal do Murubira 52.23%
Paracuri 51.66%

Neighborhoods with more than 10% illiteracy
São Francisco 59.61%
Caruara 38.77%
Benguí 13.51%

Neighborhoods with more households without 
general water supply

Marahú 100.00%
Paraíso 100.00%
Sucurijuquara 98.83%
Bonfim 98.57%
Caruara 98.52%

Neighborhoods with more households without 
access to the general sewage system or septic tank

Sucurijuquara 99.61%
Natal do Murubira 97.93%
Aurá 96.12%
Porto Arthur 87.84%
Ariramba 86.90%

Neighborhoods with more households without 
garbage collection

Bonfim 62.38%
Mangueiras 62.01%
Aurá 34.11%
Caruara 33.00%
Sucurijuquara 31.52%

Source: SEGEP, 2010.

Table 3 – �Linear regression between the incidence rate (dependent variable) and socioeconomic data of the neighborhoods 
(independent variable) in Belém City, Pará State, Brazil, between 2005 and 2014

Independent variable Estimate (β) Standard error t-test p-value

Proportion of residents per household 5.411 12.356 0.438 0.6629

Income: percentage of people aged 10 years or older without 
income

124.628 57.096 2.183 0.0327

Education: percentage of illiterate people aged 10 years or older -50.621 34.094 -1.485 0.1425

Sewage: percentage of households without access to the general 
sewage system or septic tank

-27.718 11.017 -2.516 0.0144

Garbage collection: percentage of households without garbage 54.943 25.780 2.131 0.0369

Water: percentage of households without general water supply -7.277 10.961 -0.664 0.5092

Source: SINAN/SESPA, 2016 and SEGEP, 2010.
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a reorganization of urban space has been observed in 
recent decades, with a historical expansion of settlement 
to the northern area, a movement associated with 
real estate speculation, population relocations, and 
demographic increase18.

Furthermore, the lack of notification was registered 
in 27 (38%) neighborhoods. Among these, some 
neighborhoods border those considered clusters, such as 
Cidade Velha (border with Jurunas) and São Clemente 
(border with Benguí and Tapanã). Such data may 
suggest low coverage or fragility of primary care in these 
locations, highlighting leprosy as a neglected disease 
often undiagnosed. In this sense, cases underreporting 
can mask other cluster areas, especially in regions 
with higher people concentration and lower financial 
resources.

The detection rate map revealed that many 
neighborhoods (22 out of 71) were classified as 
hyperendemic, according to the Ministry of Health 
parameters14, demonstrating the city's vulnerability to 
leprosy in individuals under 15 years old. There are 
relevant places for leprosy other than areas classified 
as clusters, such as Mosqueiro Island, located in the 
extreme north. Mosqueiro has neighborhoods where 
the highest detection rate was found alongside those 
with a low or zero detection rate, which suggests the 
underreporting of several cases in the area and the 
fragility of health services. When the detection rate 
was analyzed with the socioeconomic indicators of the 
city's neighborhoods, the precarious conditions of the 
neighborhoods on Mosqueiro Island were revealed.

The clusters found and the regions with a high 
incidence rate demonstrate the need for greater 
attention by the health network and epidemiological 
surveillance. The degree of disability at the time of 
diagnosis and the method of detecting the clinical 
case are tools that reveal the quality of public health 
actions for the early search for cases, especially in 
individuals under 15 years old. Regarding these data, 
several cases were still reported with some degree of 
disability, even though the proportion of leprosy cases 
with grade 2 physical disability at the time of diagnosis 
was classified as low. In addition, the health service 
had an exceptionally low active leprosy search in 
individuals under 15 years old, a fact that may obscure 
the number of real cases among the population. These 
data align with the high endemic rate throughout 
the municipality and its fragility in containing the  
disease.

The comparison between the five years analyzed 
showed a decrease in the number of cases, more 
evident in the southern region. In contrast, in the 
neighborhoods located on Mosqueiro Island, in the 
northern region, there was an intensification. However, 
this general decrease may hide a decrease in 
notification actions in the last five years. Studies 
focused on the disability degree, the detection mode, 
and the primary care presence can clarify possible 
underreporting in this period. Furthermore, the 
maintenance of the cases corridor in the south-north 

direction in the two temporal maps indicates that the 
transmission chains are still present.

When analyzing the association between 
socioeconomic conditions and the leprosy incidence 
in individuals under 15 years old in Belém during 
the studied period, it was observed that not 
all socioeconomic variables had a significant 
influence. Significance was demonstrated for the 
variables income, sewage, and garbage collection, 
with income variation being the most impactful for the 
disease incidence in this age group. These data partially 
agree with previous studies, which analyze leprosy in the 
general population in other municipalities with similar 
socioeconomic assessments4,17,19,20,21,22. In a recent 
study in a hyperendemic city in Tocantins State, the 
authors concluded that populations with a high degree 
of vulnerability, such as low socioeconomic status and 
a higher proportion of immigrants, are associated 
with high detection rates of new leprosy cases and 
potentially the highest degree of disability21. Despite 
the lack of statistical correlation with all the variables, 
it was observed that the high incidence rate in some 
neighborhoods on Mosqueiro Island corroborates the 
precarious socioeconomic conditions analyzed.

In addition, the clusters of leprosy in Guamá, 
Montese, Jurunas, Benguí, and Tapanã neighborhoods 
are also considered areas of socioeconomic vulnerability 
in the city. Despite not being recurrently among 
the worst socioeconomic indexes (except for the 
residents/domicile indicator in which the Guamá and 
Jurunas appear, and for the illiteracy indicator in which 
the Benguí is found), such neighborhoods have low 
access conditions to basic sanitation and education23,24.

Therefore, even without statistical correlation with 
all socioeconomic variables analyzed, the combination 
of low living conditions and the leprosy occurrence in 
individuals under 15 years old cannot be excluded as 
an important criterion when identifying a priority area for 
intervention. Furthermore, the causes for this distribution 
still need to be clarified, given that several other factors, 
besides socioeconomic ones, may be correlated with 
the disease development, such as genetic factors and 
subclinical infections16,25, in addition to the absence or 
low quality of health services.

CONCLUSION

The non-homogeneous distribution of leprosy 
in individuals under 15 years old demonstrates the 
existence of more susceptible areas, indicating that 
children and young people from these locations, such 
as Mosqueiro Island or the neighborhoods located in 
the clusters, are more vulnerable to becoming ill with 
leprosy. The production of maps based on georeferencing 
with populations under the age of 15 contributes to health 
surveillance and makes it possible to direct resources to 
areas with the highest risk of transmission. Thus, it is 
suggested to train the health team for early diagnosis, 
especially through active search, and adequate 
notification, aiming to reduce transmission in the locality 
and the sequelae that leprosy not treated early can cause.
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