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Objective: This study aimed to analyze the spatial distribution of leprosy and disabilities in children under 15 years of age in Cuiaba.
Methods: Ecological study carried out in the city of Cuiaba, Mato Grosso, Brazil. The study population consisted of leprosy cases in
children under 15 years old notified in the Notifiable Diseases Information System, between 2008 and 2018. Based on residential
addresses, cases were georeferenced. In the analysis of the spatial distribution of the cases, the estimation of the Kernel density was
used and, later, the statistics of spatial, spatio-temporal and Spatial Variation in Temporal Trends were applied. Results: 514 cases
of leprosy were reported in children under 15 years of age in Cuiabd, with a percentage of 10.1% of cases with degree of physical
disability 1 and 2.3% with degree of physical disability 2 at the time of diagnosis. With the techniques of spatial and spatio-temporal
scanning, clusters of risk for leprosy were identified in the North, West, East and South regions of Cuiaba, and with the technique of
Spatial Variation in Temporal Trends, a cluster was identified in the West region of Cuiaba. Conclusion: In Cuiab3, cases of leprosy
in children under 15 years of age with disabilities were distributed throughout the urban area of the city, with the highest density of
cases in the North and West regions, followed by the East region. The clusters with the highest Relative Risk were identified in the East
and West regions, characterized by having low and medium income levels
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INTRODUCTION

Leprosy is a chronic infectious disease with slow evolu-
tion, characterized by high infectivity and low pathogenici-
ty, resulting in severe neuropathies, disability grading (DG),
and deformities'=.

Among the main international strategies and com-
mitments of the 21t century regarding diseases consid-
ered “neglected”, the Sustainable Development Goals
(SDG) of the 2030 Agenda of the United Nations (UN)*
and the “Global Leprosy Strategy 2021- 2030 — Towards
zero leprosy”, strategies that aim to eradicate the dis-
ease, reduce the number of children and adolescents
diagnosed with leprosy, increase early diagnosis, and
the non-occurrence of disabilities and/or deformities, in
addition to combating stigma and ensuring that human
rights are respected*®.

The occurrence of leprosy in children under 15 years
of age suggests the existence of bacilliferous household/
family index cases, with strong indications of continuous
and active transmission of the bacillus at home and in the
community’®. Often, patients and family members are un-
aware of any contact they have had with the disease, as
well as the existence of cases of leprosy in the family or
in the vicinities®. Often, index cases are not identified early
by health services, and close and prolonged contact causes
the disease to affect children and adolescents, perpetuat-
ing the disease transmission chain and making it rather dif-
ficult to be eliminated™".

Leprosy in children under 15 years of age in Brazil is a
serious public health problem, with a high occurrence of
cases'. In 2019, 27,864 new cases of leprosy were reported
in Brazil, of which 1,545 (5.5%) were reported in children
under 15 years of age and 2,351 (9.9%) presented DG at the
time of diagnosis' 4.

Through a search in the literature, it was possible to
identify few studies that proposed to analyze the occur-
rence of leprosy in children under 15 years of age in the
Brazilian context. Thus, the objective of the study was to
analyze the spatial distribution of leprosy and disabilities in
children under 15 years of age in Cuiaba.

METHODS

This is an ecological study'®, using spatial and space-
time analysis techniques, developed in the city of Cuiaba,
capital of the state of Mato Grosso, Center-West Region of
Brazil'®'8, For the study, the 140 urban Human Develop-
ment Units (HDU) in Cuiaba were considered as the ecolog-
ical analysis unit'.

Cuiabé has a territorial area of 3,266.538 km? and an
estimated population of 623,614 people in 20218, As
socioeconomic indicators, the municipality has a percent-
age of people without schooling of 4.56% for women and
4.79% for men, Human Development Index (HDI) of 0.785
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and Gini Index of 0.59. It should be noted that only 53.52%
of its territory has a sewage system'”'8,

Regarding the health system, the city has 63 Family
Health Programs (FHP), distributed in four administrative
regions: North, with 13 FHP and 10 Family Health Strate-
gies (FHS) teams; South, with 21 FHP and 20 FHS; East: with
15 FHP and 10 FHS; West, with 11 FHP and 8 FHS™®. As a
study population, all new cases of leprosy in children under
15 reported in the Notifiable Diseases Information System
(Sistema de Informacédo de Agravos de Notificacéio - SINAN) in
the period from 2008 to 2018 were considered®.

The study data included clinical and sociodemo-
graphic information of the notified cases, such as date
of notification, date of birth, gender (male and female),
education, operational classification (paucibacillary (PB);
multibacillary (MB)), clinical form, evaluation of the DG at
the time of diagnosis (DG 0, DG 1, and DG 2), and res-
idence address. Access to the SINAN database was ob-
tained through authorization from the Sanitary Surveil-
lance Service of the Regional Health Management of
Cuiab4d, in November 2019.

After analyzing the consistency of the database, a de-
scriptive analysis was performed with the aim of charac-
terizing the profile of leprosy cases in children under 15
years of age.

In the spatial analysis stage, cases of leprosy in children
under 15 years of age were georeferenced based on the
geographic coordinates (latitude and longitude) of the res-
idential addresses, using the QGIS 3.14 software. For this
stage, cases whose addresses were not available (blank
and/or incomplete) were excluded, also opting for the ex-
clusion of cases from rural areas, due to the inaccuracy of
location of geographic coordinates in these areas.

After georeferencing, the leprosy cases were spatially
distributed through the digital mesh of urban HDU, made
available at the Social Vulnerability Atlas of the Institute for
Applied Economic Research (Atlas da Vulnerabilidade Social
do Instituto de Pesquisa Econémica Aplicada - IVS - IPEA)?'.

In order to verify the places with the highest occurrence
of leprosy in children under 15 years of age with disabilities
(higher density of cases), according to the HDU, the Kernel
density estimate was used, which consists of an explorato-
ry interpolation method based on the definition of circular
areas around points of occurrence of a phenomenon (cas-
es), so that it generates a density surface for the identifica-
tion of clusters?.

It is noteworthy that the search radius (bandwidth)
used was the standard of the Esri® ArcGis™ Desktop 10.8
software, based on the Silverman bandwidth estimation
formula, a non-parametric measure to estimate the proba-
bility density function of a random variable?.

In order to identify clusters in space and space-time, the
sweep statistics technique was applied?®> whose hypothe-
ses are: H,: there are no clusters of leprosy cases in the
HDU; H,: there are clusters of leprosy cases in the HDU.
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With a view to identifying purely spatial clusters?, in
which the distribution is heterogeneous and events are
rare in relation to the general population, the discrete Pois-
son model was considered; no geographic overlapping of
clusters; clusters with a maximum size equal to 50% of the
exposed population; cluster with circular shape and 999
Monte Carlo replications. In addition, the spatial scanning
technique was processed by controlling the occurrence of
leprosy cases in children under 15 years of age by the size
of the HDU population (population of children under 15
years of age) and attempts to detect clusters of high and
low relative risks (RR). Type | error set at less than 5% was
adopted as statistically significant (p<0.05).

For the space-time scan?, the same parameters men-
tioned above were used, and the maximum size of the tem-
poral cluster equal to 50% of the study period was added,
with precision in years, in the period from 2008 to 2018.

Finally, the analysis of spatial variations in temporal
trends (SVTT) was carried out, with the aim of detecting
geographic regions that present differences in relation to
their temporal trends. The method uses the period in a
fixed way, which, in this case, was considered the year unit,
and gradually searches, through spatial windows of differ-
ent sizes, the temporal trend inside and outside each one
of these, having as hypotheses: H , there are no differences
between the temporal trends inside and outside the spatial
windows; H,, time trends are different inside and outside
the spatial windows?42>.

The SVTT analysis was performed considering a linear
temporal trend from Poisson distribution: Y;j~P,(Ejj X 6;)
, where Y;; and E;; are, respectively, the observed and ex-
pected number of cases or events in a given area i and a
period j, and 0j; the relative risk in area i and period j**.

For the model in question, the expected number of
cases in each aEea was calculated using indirect standard-
ization: Ec. =p x > where E. is the expected number of cas-
es within the window under H; p is the population at the
place of interest; C and P are the total number of cases and
inhabitants, respectively.

The temporal trend was estimated using Poisson re-
gression, considering time (in years) as an independent
variable. Based on the count of occurrences of leprosy in
children under 15 years of age, a maximum likelihood cal-
culation was performed on all possible analysis windows.
This maximum likelihood was compared with that of a large
set of random data, derived from a Monte Carlo simulation,
enabling statistical inference in the analyses®.

It is important to highlight that the clusters identified in
these analyses do not indicate that the number of cases is high
or low in relation to the rest of the HDU, but only identifies their
temporal trend in comparison to the rest of the study units®.

The following parameters for the SVTT analysis were
specified: type | error set at less than 5% (p<0.05), max-
imum spatial window size of the risk area of 50% of the
study population; circular shape of the spatial window;
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maximum of 999 replications in Monte Carlo simulation;
no geographic overlapping to report hierarchical clusters.
Choosing the maximum size of the geographic cluster for
50% of the population was the usual recommendation for
this type of analysis.

It should be noted that, for the spatial, space-time, and
VETT analysis, the population of each HDU in Cuiaba (popu-
lation of children under 15 years of age) was considered as
the reference population (denominator) according to the
last Demographic Census'’.

For the analyses, the SaTScan software, version 9, was
used, with choropleth maps (maps prepared with quantita-
tive data using colors to establish a relationship between
what is shown on the map and the caption), through the
software Esri® ArcGis™ Desktop 10.8 and QGIS 3.14.

RESULTS

Between 2008 and 2018, there were variations in the
detection rates of leprosy in children under 15 years of age
in Cuiaba, with rates ranging from one to eight cases per
100,000 inhabitants in the period.

With the exclusion of duplicate notifications, 514 cas-
es of leprosy were reported in children under 15 years of
age in Cuiaba. Most cases were females (50.9%), mostly MB
(52.5%), with dimorphic clinical form (46.3%). As for DG,
52 cases (10.1%) had DG 1, 12 (2.3%) had DG 2, and 148
cases (28.8%) were not evaluated at the time of diagnosis.
Table 1 brings the main characteristics of the cases in the
investigated period.

For the georeferencing stage of the cases, from the total
(514) three notifications whose addresses belonged to the

Table1.Clinicalandsocialepidemiologicalcharacteristics
of cases diagnosed with leprosy in children under 15
years of age, in an endemic municipality in the Brazilian
Center-West (2008-2018).

F
Characteristics requency %
(n=514)
Male 252 49.1
Gender
Female 262 50.9
Operational Paucibacillary 244 47.5
classification Multibacillary 270 52.5
Undetermined 104 20.2
Tuberculoid 144 28.0
eliiniteall Gt Dimorphous 238 46.3
Virchowian 22 4.3
L_Jnclassmed/ 6 12
incomplete
Grade 0 302 58.8
Disability Grade 1 52 10.1
grading Grade 2 12 2.3
Not rated 148 28.8
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rural area of Cuiaba and three that had a blank and/or in-
complete address were excluded, making a total of 508 re-
maining cases. Of the 508 cases, 462 were georeferenced,
with a total of 90.9% of georeferencing.

Figure 1 shows the spatial distribution of the density of
leprosy cases in children under 15 years of age in the HDU of
Cuiaba, where it was found that the highest densities of cases
are found in the northeast region of the municipality. Regard-
ing cases with DG 0 (276 cases), the highest density of cases
was identified in the central, north, and south areas of the mu-
nicipality, while for cases with DG 1 (40 cases), the areas with
the highest density were identified in the north and south,
while the highest densities of DG 2 (10 cases) were located in
the north region. Finally, regarding the cases not assessed for
DG at the time of diagnosis (136 cases), a higher density of cas-
es was found in the north, central, and south areas.

Using purely spatial scanning, four risk clusters were iden-
tified, cluster 1 with RR=15.71 (95%CI| 11.90-20.74), cluster 2
with RR=2.47 (95%Cl 2.03-3.00), cluster 3 with RR=8.28 (95%Cl
4.43-14.56), and cluster 4 with RR=2.19 (95%CI| 1.64-2.91).

With the space-time scan, the conformation of three
high-risk clusters can be observed, being cluster 1 with

Grade 0

276 cases

HDU: human development unit.

Total cases

[ cuiaba HDUs

Kernel

- High : 289647

- Low : 0

https://doi.org/10.1590/1980-549720230006

RR=36.08 (95%Cl 24.14-53.92) in the period between 2015
and 2016, cluster 2 with RR=3.36 (95%CI 2.55-4.42) in the
period between 2014 and 2016, and cluster 3 with RR=87.74
(95%Cl 32.91-233.87) in 2012.

Finally, with the application of SVTT, a cluster with an
internal temporal trend of -30.86%/year and an external
temporal trend of -2.28%/year was identified. The internal
temporal trend represents the degree of growth or reduc-
tion in the number of leprosy cases over the years within
the cluster, being compared with the external trend, that
is, the trend throughout the city of Cuiaba not belonging
to the same cluster. It was possible to observe that, in the
identified cluster, the internal trend of reduction was more
intense than the external trend, expressing a greater re-
duction in the number of leprosy cases, compared to the
rest of the municipality.

Table 2 shows the clusters identified through purely
spatial, spatio-temporal, and SVTT scanning techniques.

In Figure 2, it is evident that, with the results of
applying the purely spatial scan, the cluster with the
highest RR was located in the west and east regions
(15.71), followed by a cluster located in portions of the

N Not evaluated

136 cases

462 Cases

Grade 1

40 cases

Grade 2

10 cases

Figure 1. Spatial distribution and density of leprosy cases in children under 15 years old according to the Human

Development Unit, Cuiaba (MT), Brazil, 2008-2018.
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west and north regions (8.28), with the cluster with the
lowest RR located in the north and south regions (2.47
and 2.19) of the city. The same figure also shows the
clusters identified through the space-time scan, with
the cluster with the highest RR located in the south-
ern region (87.74), followed by a cluster located in the
western region (composed of a HDU with 36.08), and
the cluster with the lowest RR located in the north and
west regions (3.36). Finally, with the application of
SVTT, a cluster located in the western region of Cuiaba
was identified.

https://doi.org/10.1590/1980-549720230006

DISCUSSION

In Cuiaba, the spatial distribution of leprosy in children
under 15 years of age is heterogeneous, with regions that
have a higher concentration of cases and clusters of risk.
Leprosy cases with physical disabilities were distributed
across practically the entire urban area of Cuiaba, while the
highest risk clusters were located in regions characterized
by low socioeconomic indicators. The spatial analysis indi-
cated the regions with the highest occurrence of leprosy in
Cuiaba, bringing evidence that the municipality faces oper-

Table 2. Results of spatial scanning, spatiotemporal, and spatial variations in temporal trends to identify problematic
territories for the occurrence of childhood leprosy and its vulnerabilities in the Center-West of Brazil.

Analysis Cluster Numberof | Number of Population Period p-value Relative risk (95%_) Confidence
cases HDU interval
1 56 1 4,021 2008-2018 <0.01 15.71 11.90-20.74
i 2 155 32 78,418 2008-2018 <0.01 2.47 2.03-3.00
spatial 3 10 1 1,232 2008-2018 <0.01 8.28 4.43-15.46
4 54 10 26,366 2008-2018 <0.01 2.19 1.64-2.91
1 25 1 4,021 2015-2016 <0.01 36.08 24.14-53.92
spatiotemporal 2 58 29 69,416 2014-2016 <0.01 3.36 2.55-4.42
3 4 1 505 2012-2012 <0.01 87.74 32.91-233.87
SVTT 1 22 6 12,962 2008-2018 0.03 -30.869%* -2.281%'

* Cluster internal time trend; "Cluster external time trend. SVTT: spatial variation in time trends; HDU: human development unit.

Z

Purely spatial
[ To

I RR=15.71(11.90 - 20.74)
I RR=6 28 (4.43-15.46)

[ ] RR=2.47 (2.03-3.00)

I rR=2.19 (1.64-2.91)

1Km

Space-time
[ Jo
Il RR=567.74 (32.91-233,87)
Il RR=36.08 (24.14-53,92)
I RR=336 (2.55-4.42)

C N

SVTT
L_Jo

Il T1=-30.86% a. a/ TE=-2.28% a. &

1Km

45 9 18

1Km

]

SVTT: spatial variations in temporal trends.

4.5 9 18

Figure 2. Spatial and spatiotemporal scan, and spatial variations in temporal trends of leprosy cases in children

under 15 years of age in Cuiaba (MT), Brazil, 2008-2018.
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ational difficulties in controlling the disease, especially in
early diagnosis.

Leprosy in children under 15 years of age in Cuiaba clas-
sifies the municipality as a scenario of very high endemicity
for the disease, being one of the Brazilian cities that most
notified the disease in the period from 2008 to 20182.

Most cases were classified as MB and with a dimorphic
clinical form. Studies indicate that people affected by the
MB forms of the disease are more likely to develop physical
disabilities, especially the involvement of hands and feet, im-
pairing self-care and the functionality of the affected limb32"

As for DG, in Cuiaba, 10.1% had DG 1; and 2.3% had
DG 2 at the time of diagnosis, so that the percentage of
disabilities was 12.4%. Comparing with Brazil, in the peri-
od from 2009 to 2018, the observed proportion of DG 1
was 3.1%, whereas, for DG 2, the observed proportion was
2.7%?8. These epidemiological data confirm that Cuiaba has
a percentage of DG higher than the national average, espe-
cially DG 1, suggesting deficiencies in the early diagnosis of
leprosy in the population studied?.

The proportion of new cases of leprosy diagnosed with
DG, especially DG 2, is an important indicator of late diag-
nosis, especially in children under 15 years of age, indicat-
ing that this population, from an early age, already has con-
tact with Mycobacterium leprae?’2,

It is also noteworthy that a large portion did not present
disabilities at the time of diagnosis (58.8%), but 30.7% were
not evaluated, results that suggest fragility in health services
as well asin the performance and qualification of health pro-
fessionals, which may be linked to the management of the
disease, and non-existence or non-adherence to protocols.

With the Kernel density estimator, it was possible to verify
that the cases of leprosy with disabilities were distributed in
practically the entire urban area of Cuiaba, however, areas with
a higher concentration of cases were identified in the north
and west administrative regions, followed by the east region.

Through spatial scanning, the highest RR were identi-
fied in the east and west regions with 15.71 and 8.28, re-
spectively. It is worth mentioning that, in these regions, in-
come varies between low, medium-low, and medium, with
the fact that the highest rates related to demographic den-
sity are also found in these regions, suggesting a relation-
ship between the occurrence of leprosy in children under
15 years of age and social vulnerability?>,

Social vulnerabilities are an important aspect in leprosy,
and the difficulty of accessing health services, the gaps in
knowledge about the disease, often explained by the low
quality and time of education/literacy, and the participation
of people in society strongly generate the maintenance of
the disease chain?°. Malnutrition and incomplete immuni-
zation show risks for acquiring the disease®.

With the space-time scan, three clusters of risk for lep-
rosy were identified, involving the years 2012 to 2016. In
Cuiab4, in 2015, local health services were mobilized to car-
ry out actions related to active search for cases, focusing
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on schoolchildren aged 5 to 14 years, with campaigns to
examine and treat this population and their possible con-
tacts®%2. The aforementioned campaign may have had an
impact on the studied region, however, during the previous
or subsequent years, no other strategy linked to the active
detection of leprosy was found in public archives.

Based on the SVTT analysis, a cluster with an internal
temporal trend of -30.86%/year and an external temporal
trend of -2.28%/year was identified, located in the west-
ern region of Cuiaba. This result indicates that, within the
agglomeration, the internal trend of reduction was more
intense than the external trend, expressing a greater re-
duction in the number of leprosy cases, compared to the
rest of the municipality.

It is noteworthy that the western region of Cuiaba has
the lowest number of family health units in the municipal-
ity, so it is questionable whether the active search for cas-
es is being carried out effectively, as well as whether this
decreasing temporal trend is real or rather a reflection of
underreporting/underdiagnosis of cases.

One can hypothesize that the municipality faces difficul-
ties in the early diagnosis of the disease and, consequently, to
prevent its continuous transmission. Studies carried out with
leprosy cases in the same age group have already identified
that early exposure to the pathogen led to a late diagnosis®3.

The fact that there is DG 2 in children and adolescents
is worrying, showing that it is far below the goal of reaching
zero status of the disease%. Leprosy is highly disabling
when not properly treated, especially in this population,
which can influence school performance and cause prob-
lems related to social limitations, discrimination, self-es-
teem, and stigma®’. Classically, the presence of the disease
is also related to stigma, especially when deformities oc-
cur'. A comprehensive assessment of children under 15
years of age needs to be increased within the scope of Pri-
mary Health Care (PHC)®,.

Effective actions to overcome leprosy involve more in-
vestments in health and the development of different in-
tervention strategies in the community, both in research
and surveillance in the community or critical territories
and in the provision of individual care to children, adoles-
cents and their families®. Education and communication in
health with the community is fundamental for the mobili-
zation, awareness, and empowerment of people, especially
in the age group of children under 15 and adolescents*®42,

An ally in the fight against leprosy is chemoprophylaxis.
According to World Health Organization (WHO) guidelines, sin-
gle-dose rifampicin (SDR) as post-exposure prophylaxis (PEP)
can be used in children and adolescents®. SDR-PEP can be
studied by policy makers and/or health managers based on
WHO recommendations and effectiveness and feasibility364344,

One of the limitations in this study was related to the
database used, with secondary data, which may contain in-
consistent information regarding quantity and quality, with
the presence of ignored and/or incomplete data. Another
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limitation involves georeferencing, which allows identi-
fying a certain number of locations in urban areas and is
not accurate for rural areas. Finally, it should be noted that
the analyses were processed by year, so that oscillations
in case detection considering smaller units (months, days)
could not be captured.

As a conclusion of the study, in Cuiaba, through the
spatial analysis used, it was identified that leprosy in
children under 15 years of age presents heterogeneous
spatial behavior, located mainly in territories with social
vulnerability and lack of health services. Based on the
present study, a critical situation of leprosy in children
under 15 years of age and the occurrence of disabilities
can be observed, suggesting that the disease in the ana-
lyzed scenario constitutes a public health problem still far
from being solved.
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Objetivo: Este estudo teve como objetivo analisar a distribuicdo espacial da hansenfase e as incapacidades em menores de 15 anos
de idade em Cuiaba. Métodos: Estudo ecoldgico realizado na cidade de Cuiaba, Mato Grosso, Brasil. A populacdo do estudo foi
composta de casos de hanseniase em menores de 15 anos notificados no Sistema de Informacg&es de Agravos de Notificacdo, entre
0s anos de 2008 e 2018. Com base nos enderecos residenciais, os casos foram georreferenciados. Na analise da distribui¢do espacial
dos casos, foi utilizada a estimativa da densidade de Kernel e, posteriormente, aplicada a estatistica de varredura espacial, espago-
temporal e varia¢do espacial nas tendéncias temporais. Resultados: Foram notificados 514 casos de hanseniase em menores de
15 anos em Cuiaba, com percentual de 10,1% de casos com grau de incapacidade fisica 1 e 2,3% com grau de incapacidade fisica 2
no momento do diagndéstico. Com as técnicas de varredura espacial e espaco-temporal, foram identificados aglomerados de risco
para hanseniase nas regides norte, oeste, leste e sul de Cuiaba, e com a técnica de variagdo espacial nas tendéncias temporais foi
identificado um aglomerado na regido oeste de Cuiaba. Conclusdo: Em Cuiaba, os casos de hanseniase em menores de 15 anos
com incapacidades estavam distribuidos em toda a extensdo urbana da cidade, com maior densidade de casos nas regides norte e
oeste, seguida da regido leste. Os aglomerados de maior risco relativo foram identificados nas regides leste e oeste, caracterizadas
por apresentar baixo e médio niveis de renda.

Palavras-chave: Hanseniase. Salde da crianca. Vulnerabilidade social. Andlise espacial.

ETHICS COMMITTEE: The study was approved by the Research Ethics Committee, under number CAAE-30394720.3.0000.5393. There was waiver of the use of the
Informed Consent because it is a research with secondary data, in aggregate form and with the guarantee of non-identification of individuals.

AUTHORS’ CONTRIBUTIONS: Martoreli Junior, J.F.: Project administration, Formal analysis, Conceptualization, Data curation, Writing — original draft, Writing -
review & editing, Investigation, Methodology, Software, Validation, Visualization. Ramos, A.C.V.: Project administration, Formal analysis, Conceptualization, Data
curation, Writing - original draft, Writing - review & editing, Investigation, Methodology, Software, Validation, Visualization. Berra, T.Z.: Writing - original draft, Writing
- review & editing, Visualization. Nascimento, M.C.: Writing - original draft, Writing - review & editing, Visualization. Tavares, R.B.V.: Writing - original draft, Writing -
review & editing, Visualization. Moura, S.H.D.: Writing - original draft, Writing - review & editing, Visualization. Mello, D.F.: Project administration, Conceptualization,
Writing — original draft, Writing - review & editing, Investigation, Visualization. Alves, J.D.: Conceptualization, Data curation, Writing — original draft, Writing - review
& editing, Investigation, Methodology, Visualization. Arcéncio, R.A.: Project administration, Formal analysis, Conceptualization, Data curation, Writing — original draft,
Writing - review & editing, Investigation, Methodology, Software, Validation, Visualization.

FUNDING: none.

Ye]
demio

© 2023 | Epidemiois a publication of  [RSNEER

Epidemiologia

Associagdo Brasileira de Saude Coletiva - ABRASCO

epidemio. Leprosy in children under 15 years of age in Cuiaba. Rev Bras Epidemiol. 2023; 26:230006 9


http://www.scielo.br/rbepid
https://doi.org/10.1590/1980-549720230006

