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ABSTRACT 

Leptospirosis is a neglected infectious disease that affects humans and animals with a higher 

incidence in the tropics and subtropics. In that context, the aim of this study was to describe the 
temporal distribution of the epidemiology and sociodemographic factors of human leptospirosis in 

Brazil. The analysis conducted in this study was based to age, gender, area, schooling, region and 

skin colour reported by Ministry of Health from National Disease Notification System (SINAN) 
and National Survey of Household Samples (PNAD) database of Brazil, during the period 2007 to 

2014. A total of 22,889 cases were reported, the majority of which were registered in male and 

urban area, more than 70% and 80%, respectively. The greatest number of cases occur in patients 
with age group between 20-39 years. However, there was a significant increase in children between 

0 and 9 (p = 2.8×10-7), 10 e 14 (p = 0.015) e 70 e 79 (p = 0.021) years old. The North region 

highlighted in relation to the other regions of the country, with a significant increase (p = 2.4×10-

11) in the number of cases. An epidemiological surveillance of leptospirosis is important in Brazil 

once the incidence of disease is increasing in children and the elderly. We also show are essential 

efforts between medical and governmental institutions to improve the quality of data. Understand 
the disease trends can be providing insights into the prevention and control of leptospirosis in Brazil 

and others development countries.  

 

Análise da incidência de leptospirose humana no Brasil  

 

RESUMO 

Leptospirose é uma doença infecciosa negligenciada, que afeta humanos e animais com maior 

incidência nos países tropicais e subtropicais. Nesse contexto, o objetivo deste estudo foi descrever 
a tendência de análise temporal e fatores sociodemográficos da leptospirose em humana no Brasil. 

A análise realizada neste estudo foi baseada na idade, sexo, área, escolaridade, região e cor da pele. 

Os dados obtidos do Sistema Nacional de Notificação de Doenças (SINAN) organizado pelo 
Ministério da Saúde e do banco de dados da Pesquisa Nacional de Amostras de Domicílios (PNAD) 

do Brasil, durante no período de 2007 a 2014. Foram relatados 22.889 casos, sendo a maioria destes 

registrados em homens e em área urbana, mais de 70% e mais de 80% dos casos, respectivamente. 
O maior número de casos ocorreu em pacientes com faixa etária entre 20 e 39 anos. No entanto, 

houve um aumento significativo em crianças com idade entre 0 e 9 (p = 2.8×107), 10 e 14 (p = 

0.015) e 70 e 79 (p = 0.021) anos. A região Norte se destacou em relação as demais regiões do país, 
com um aumento significativo dos casos (p = 2.4×10-11). A vigilância epidemiológica da 

leptospirose no Brasil é importante, uma vez que a incidência da doença está aumentando em 

crianças e idosos. Também mostramos que são necessários esforços essenciais entre instituições 
médicas e governamentais para melhorar a qualidade dos dados. A análise de tendência temporal 

da doença pode fornecer informações sobre a prevenção e controle da leptospirose no Brasil e em 

outros países em desenvolvimento. 

 

 

 

1. Introduction  

 

Leptospirosis is a neglected zoonotic disease considered an important public health 

problem with occurrence worldwide. The estimate of the worldwide impact of 

leptospirosis predicts over 1 million cases and approximately 60,000 deaths per year (1). 
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Leptospirosis is caused by infection with pathogenic spirochetes of the genus Leptospira 

spp. that include 35 species. These are further classified by serology into more than 300 

different serovars of which more 250 are known to infect humans (2). Leptospirosis is 

strongly associated with environmental factors including heavy rainfall, flooding, 

population growth, poor sanitation and hygiene and disasters (3, 4).  

Rats and others rodents are the most important reservoirs of Leptospira spp., even 

though all mammal species can be infected. The transmission of leptospirosis occurs 

thought direct or indirect contact with the urine of infected animals with pathogenic 

species. Pathogenic Leptospira spp. penetrate the body through skin lesions or mucosal 

membranes and can cause an infection with a wide clinical spectrum that ranges from 

asymptomatic or mild febrile illness to severe disease and death. Weil’s disease, 

characterized by jaundice, renal failure and severe pulmonary haemorrhage syndrome 

represent the most severe forms, with mortality rates of >70% (5).  

The Microscopic Agglutination Test (MAT) is the recognized standard test for diagnosis 

of leptospirosis, however it requires a large panel of live leptospiral cultures and a high 

level of technical expertise for interpretation of results (6). The difficulty in diagnosis is 

increased by the fact that the initial symptoms of leptospirosis are similar to other febrile 

diseases such as dengue, typhoid fever and malaria. This has contributed to the under-

diagnosis of the disease and its neglected status, particularly in developing countries (7-

9). With approximately 200 million inhabitants, Brazil is among the most populous 

countries in the world, approximately 6% of the population reside in slums and while 

poverty levels have significantly reduced, almost 10 million people live on less than US$2 

a day This population group is the most vulnerable to leptospirosis and other poverty-

related infections. Previous studies have highlighted the influence of gender and age on 

the distribution of leptospirosis in Brazil (10,11). 

In addition, another factor contributing to the increased incidence of disease at country 

is the climate, in tropical zones the heat and humidity favors the transmission of 

Leptospira spp. (3). In Brazil, notification of human leptospirosis is mandatory and 

confirmed cases are reported in the databases, In the current study, we analyzed the 

incidence of human cases of leptospirosis in Brazil.  

 

2. Materials and methods 

 

2.1 Data sources and collection 

 

An ecological study was undertaken using data obtained from the Pesquisa Nacional por 

Amostra de Domicílio (PNAD) and the Sistema de Informação de Agravos de Notificação 

(SINAN) from 2007 to 2014. The SINAN database from the Ministry of Health is 

available from the Departamento de Informática do SUS (DATASUS). This database is 

added to by health professionals and includes standard form sociodemographic and 

clinical information. PNAD is maintained through a partnership between the Ministry of 

Health and the Instituto Brasileiro de Geografia e Estatística (IBGE). PNAD was the 

source of the data on the Brazilian population, while information on cases of leptospirosis 

in Brazil was obtained from SINAN. Only leptospirosis cases diagnosed in the same year 

that symptoms occurred were included. This minimized the number of prevalent cases 

and provided a better estimate of leptospirosis incidence. Thus, the incidence was 

calculated based on the number of cases, provided by SINAN and population information 

obtained from PNAD. The PNAD does not contain data for 2010, therefore this year was 

excluded from the analysis.  
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Leptospirosis definition was based on the tenth edition of the International Statistical 

Classification of Diseases and Related Health Problems (CID 10). Reporting confirmed 

cases of leptospirosis is mandatory in Brazil. Human cases of leptospirosis are defined by 

the Brazilian Ministry of Health as presenting clinical symptoms consistent with the 

disease and must be confirmed by laboratory diagnosis (IgM ELISA or the Microscopic 

Agglutination Test (MAT)). A positive MAT must meet one of the following criteria: (i) 

seroconversion: first sample nonreactive and a second sample, collected 14-21 days later, 

with a titre ≥1:200; (ii) four-fold increase in the titre between two samples; (iii) titre of 

≥1:800 in a single sample. Leptospirosis could also be confirmed by clinical-

epidemiological criteria in this case it is considered selected symptoms with 

epidemiological history 

(http://189.28.128.100/dab/docs/publicacoes/cadernos_ab/abcad22.pdf). 

The variables collected from PNAD and SINAN included: sex (male or female), skin 

colour/ethnicity (white, brown, black, Asian ancestry or Native American), schooling (0-

3, 4-7, 8-11 or ≥12 complete years of formal education, or not applicable), area of 

residence (urban or rural), residential region (South, Southeast, Central-West, Northeast 

or North of Brazil), see Fig. 1 for details. Additionally, the case outcome (cure, death 

from the disease or death from other causes) was collected from SINAN. This data was 

collected for the following age groups: 0-9, 10-14, 15-29, 20-39, 40-59, 60-69, 70-79 and 

≥80 complete years to allow age standardization of the incidence estimates.  

 

2.2 Data harmonisation 

 

After data collection, the following variables were harmonised: age, schooling and area 

of residence. In PNAD, age (in complete years) was originally available as follows: 0-9, 

10-14, 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-59, 60-69, 70-79 and ≥80. 

While in SINAN, the categories were: <1, 1-4, 5-9, 10-14, 15-19 20-39, 40-59, 60-64, 

65-69, 70-79 and ≥80. The categorisation used to harmonise the datasets while 

minimising merging age groups was: 0-9, 10-14, 15-29, 20-39, 40-59, 60-69, 70-79  

and ≥80. 

Schooling was available in PNAD as complete years of formal education: 0-3, 4-7, 8-

10, 11, ≥ 12 or not applicable. In SINAN, this variable was available as: no formal 

education, complete 1st to incomplete 4th year of primary school, complete 4th year of 

primary school, complete 5th to incomplete 8th year of primary school, complete primary 

school, incomplete secondary school, complete secondary school, incomplete higher 

education, complete higher education or not applicable (NA). To harmonise this variable 

between datasets the SINAN education categories were converted to their equivalents in 

complete years of formal education: 0, 1-3, 4, 5-7, 8, 9-10, 11, 12-14, ≥15 or NA. Then, 

education in both datasets was re-categorized as: 0-3, 4-7, 8-11, ≥12 or NA. A further 

harmonisation step was necessary when the number of individuals in the NA category 

was missing. In this case, this number was estimated by subtracting the sum of the number 

of individuals in the remaining schooling categories (for a given year and age group) from 

the total number of individuals in the corresponding year and age group. 

In PNAD there were two categories for area of residence: urban and rural. However, the 

SINAN database contained three categories: urban, peri-urban and rural. For 

harmonisation, individuals in the peri-urban category were included in the urban 

category. 

 

2.3 Statistical analysis 

 

http://189.28.128.100/dab/docs/publicacoes/cadernos_ab/abcad22.pdf
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Proportions of each category of sex, age, skin colour, schooling, residential area and 

country region for each year were determined for the Brazilian population and for incident 

leptospirosis cases. Leptospirosis incidence was reported per 100,000 individuals. Age-

standardised incidence estimates were obtained by applying age-specific estimates to the 

age structure of the Brazilian population in 2014 (i.e., direct age standardisation). 

Mean annual variation in leptospirosis incidence was calculated using unadjusted and 

age-standardised leptospirosis incidence estimates using the formula below (12): 

√[1+(I2014-I2007)] I2007⁄7
, where I2007 and I2014 correspond to leptospirosis incidence in 

2007 and 2014, respectively. p-values were based on a likelihood-ratio chi-squared test 

with 1 degree of freedom from a generalised linear model (dependent variable: incidence; 

independent variable: years) with Gaussian family and natural logarithmic link function. 

Proportions of missing data in incident leptospirosis cases in each year were present for 

skin colour, schooling and disease outcome, as well as proportions of each disease 

outcome. Mean annual variation in such proportions and associated p-values were 

obtained as described above. All analyses were performed in R version 3.2.4 (www.r-

project.org).  

 

 

 
Figure 1 – Geographical location of the study area. North – purple; North-east –yellow; 

Central – green; South-east – blue; South - brown 

 

3. Results 

 

3.1 Distribution of cases, incidence and mortality 

 

Sociodemographic characteristics of the Brazilian population from 2007 to 2014. 

During the study period, 30,216 confirmed cases were registered in Brazil, see Fig. 1. In 

general, the country region with the highest number of registered cases of leptospirosis 

was the Southeast, followed by South, Northeast, North and Central-West, Table 1. There 

was an average increase of 1.3% per year in the incidence of registered cases in the North 

region of Brazil (p = 2.4×10-11), Table 2. The number of cases/year ranged from 3,120 to 

4,845 and incidence varied from 1.6 to 2.4 per 100,000 individuals, Table 1 and Fig. 2. 

The number of cases peaked in 2011 with 4,843 cases (an incidence of 2.4 per 100,000 

individuals) and then again in 2014 with 4,619 cases (incidence of 2.3 per 100,000 

individuals). Although the number of cases increased in recent years, the proportion of 

deaths from leptospirosis changed 0.94% per year on average (p = 0.001). 

 

3.2 Infection according to sex and age groups  

http://www.r-project.org/
http://www.r-project.org/
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From 2007 to 2014, more than 70% of the registered cases were males, Table 1. The 

incidence of registered cases increased 1.06% per year in females (p = 0.004) on average. 

Such trend was not observed in males (p = 0.547), Table 2. Analyses within age groups 

showed that the most cases were individuals with 20-39 years (about 40%) and 40-59 

years of age (about 30%). The least common age was the 80 or older group. Of note, the 

mean variation in incidence of leptospirosis was 1.12%, 1.11% and 1.03% per year during 

the study period in age groups 0-9 years (p = 2.8×10-7), 10-14 years (p = 0.015) and 70-

79 years (p = 0.021), respectively. All other age groups presented directionally-consistent 

estimates of mean variation in incidence but failed to achieve conventional levels of 

statistical significance.  

 

3.3 Additional Demographical Data 

 

More than eight out of ten of registered cases of leptospirosis in Brazil occurred in urban 

areas (Table 1). None of the analysis of incidence time trends within residential areas 

achieved conventional levels of statistical significance (Table 2). Regarding skin colour, 

the proportion of cases that self-classified as white decreased from 61.7% in 2007 to 

41.3% in 2014. An opposite trend was observed for brown individuals, with an increase 

from 30.2% to 52.9% in the same period, Table 1. The incidence increased in 1.12% per 

year on average among brown individuals (p = 0.003). No important trends were observed 

in the other skin colour groups, Table 2.  

Regarding schooling (Table 1), more than 70% of registered cases occurred in 

individuals with 4-7 years of education (32.1% to 44.2%) and with 8-11 years of 

education (34.4% to 39.6%). There was an average increase in incidence of 1.11% per 

year in individuals with 0-3 years of age (p = 0.048), but the test failed to achieve 

conventional levels of statistical significance in the crude (i.e., age-unadjusted) estimate 

(p = 0.120). Such failure also occurred in all other schooling groups, but all presented 

directionally-consistent estimates. 

 

3.4 Missing data 

 

We also analysed missing data patterns regarding skin colour, schooling and disease 

outcome in the leptospirosis cases registered in SINAN (Table 3). These proportions 

ranged from 11.9% to 14.2% for skin colour, 29.7% to 37.7% for schooling and 6.4% to 

8.1% for disease outcome. In all cases, none of the analyses achieved conventional levels 

of statistical significance (mean annual variations of 0.98 and 1.00; p > 0.250). 
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Figure 2 – Number of incidence leptospirosis cases and leptospirosis incidence (per 

100,000 individuals) in Brazil from 2007 to 2014. 

 

Table 1 – Description of leptospirosis cases in Brazil from 2007 to 2014. According to 

sociodemographic characteristics (information obtained from SINAN). Values are 

percentagesa. 
Variable 2007 2008 2009 2011 2012 2013 2014 

Sex        

Males 78.6 80.4 83.6 79.6 76.2 76.4 74.8 

Females 21.4 19.6 16.4 20.4 23.8 23.6 25.2 

Age        

0-9 3.3 3.8 3.4 3.0 4.5 4.0 4.5 

10-14 5.7 7.0 6.0 6.0 6.6 5.9 7.4 

15-19 11.0 10.5 10.3 9.7 8.6 10.0 9.8 

20-39 42.5 42.6 44.1 40.7 40.6 40.8 40.7 

40-59 30.6 29.8 29.2 32.6 30.7 30.7 29.2 

60-69 4.8 4.6 5.0 5.8 6.6 5.7 5.7 

70-79 1.8 1.4 1.7 1.8 2.2 2.4 2.2 

≥80 0.3 0.3 0.3 0.4 0.3 0.5 0.4 

Skin colour        

White 61.7 60.1 53.5 55.6 51.6 47.8 41.3 

Brown 30.2 32.0 39.4 37.6 40.9 44.4 52.9 

Black 6.4 7.2 6.4 6.0 6.6 6.8 4.7 

Asian ancestry 1.1 0.6 0.6 0.4 0.6 0.7 0.7 

Native American 0.5 0.1 0.2 0.4 0.3 0.3 0.4 

Schooling        

0-3 16.4 19.1 20.3 19.3 16.2 19.0 18.9 

4-7 44.2 39.1 38.5 35.3 35.4 33.5 32.1 

8-11 34.4 35.7 34.8 37.5 39.2 39.5 39.6 

≥12 3.0 3.8 3.6 5.3 5.4 4.7 5.3 

N/A 2.1 2.3 2.9 2.5 3.8 3.4 4.1 

Area        

Urban 83.6 86.5 80.4 84.7 84.5 83.2 85.8 

Rural 16.4 13.5 19.6 15.3 15.5 16.8 14.2 

Region        

South 38.0 44.5 27.6 34.6 28.5 27.0 22.8 

Southeast 37.0 28.0 38.0 36.2 40.5 35.5 27.4 

Central-West 1.0 1.4 1.1 0.5 1.6 1.6 1.3 

Northeast 16.7 17.2 24.1 18.8 12.9 12.9 12.1 

North 7.3 8.9 9.0 9.9 16.4 22.9 36.5 

Total number of 

cases 
3,198 3,365 3,749 4,845 3,120 3,972 4,619 

aIndividuals with missing data for a given variable were excluded from both the numerator and the denominator. 
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Table 2 – Unadjusted and age-standardised mean annual variation in leptospirosis 

incidence in Brazil from 2007 to 2014 within groups of sociodemographic variables. 
Variable Unadjusted Age-standardised 

 Mean annual 

variation (%) 
p-valuea 

Mean annual 

variation (%) 
p-valuea 

Sex     

Males 1.04 0.496 1.03 0.547 
Females 1.07 0.004 1.06 0.005 

Age     

0-9 1.12 2.8×10-7 - - 
10-14 1.11 0.015 - - 

15-19 1.03 0.524 - - 

20-39 1.04 0.325 - - 
40-59 1.02 0.584 - - 

60-69 1.03 0.310 - - 

70-79 1.03 0.021 - - 
≥80 1.01 0.695 - - 

Skin colourb     

White 1.00 0.785 1.00 0.783 

Brown 1.13 0.002 1.12 0.003 
Black 0.98 0.299 0.98 0.270 

Asian ancestry 1.00 0.660 1.01 0.486 

Native American 0.98 0.664 1.00 0.431 

Schooling     

0-3 1.10 0.120 1.11 0.048 

4-7 1.02 0.979 1.02 0.724 
8-11 1.05 0.268 1.05 0.248 

≥12 1.07 0.314 1.07 0.288 

N/A 1.17 1.4×10-8 1.17 3.8×10-9 

Area     

Urban 1.04 0.285 1.04 0.306 

Rural 1.04 0.263 1.04 0.322 

Region     
South 0.97 0.283 0.97 0.278 

Southeast 1.00 0.563 1.00 0.580 

Central-West 1.08 0.181 1.08 0.197 
Northeast 1.00 0.545 0.99 0.522 

North 1.31 7.7×10-12 1.30 2.4×10-11 

Brazil 1.04 0.227 1.04 0.285 
aP-values based on a likelihood-ratio chi-squared test with 1 degree of freedom from a generalised linear model (dependent 

variable: incidence; independent variable: years) with Gaussian family and natural logarithmic link function. 
bFor age standardisation of leptospirosis incidence within skin colour categories, the oldest age group (≥80 years) was 

excluded due to missing information in this age group regarding the number of Native American individuals. 

 

Table 3 – Case-case comparisons: proportion of missing information for incident 

leptospirosis cases regarding skin colour, schooling and disease outcome, and proportions 

of each disease outcome. 
Variable Year Mean annual 

variation (%) 

p-valuea 

 2007 2008 2009 2011 2012 2013 2014  

Missing data (%)          

Skin colour 14.2 9.6 14.3 12.7 11.7 12.0 11.9 0.98 0.624 

Schooling 34.6 29.7 37.1 36.9 37.0 37.7 34.0 1.00 0.311 
Disease outcome 8.1 7.3 7.9 7.2 6.4 8.0 6.9 0.98 0.265 

Disease outcome (%)b          

Cure 87.4 89.5 89.8 89.6 89.6 89.2 91.9 1.01 0.022 
Death from leptospirosis 11.6 9.8 9.6 9.6 9.0 9.5 7.5 0.94 0.001 

Death from other causes 1.0 0.8 0.6 0.8 1.4 1.3 0.6 0.94 0.563 
aP-values based on a likelihood-ratio chi-squared test with 1 degree of freedom from a generalised linear model 

(dependent variable: proportions; independent variable: years) with Gaussian family and natural logarithmic link 

function. 
bIndividuals with missing data for disease outcome were excluded from the denominator. 
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Figure 2 – Unadjusted leptospirosis incidence (per 100,000 individuals) in Brazil from 

2007 to 2014 within subgroups of sociodemographic variables. 

 

4. Discussion 

 

Leptospirosis is a serious public health problem in Brazil and other developing 

countries. The main objective of this study was to determine the incidence of human 

leptospirosis in Brazil from 2007 to 2014. With an average of 3,837 cases reported 

annually, the true incidence is likely much higher as leptospirosis is commonly 

misdiagnosed due unreliable laboratory diagnostic testing (13). During the study period 

we found that most of confirmed cases were reported in males aged between 20-39 years 

old and that they were concentrated in urban areas (Table 1). In addition, our analysis 
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found significant increases in incidence among females, children, the elderly and 

especially in the North of Brazil (Table 2).  

The higher number of cases of leptospirosis among males is probably due to the 

tendency for males to be involved in high-risk activities including: cleaning open sewers, 

handling infected animals, scavenging in high-risk areas (e.g. rubbish dumps) and 

exposure to contaminated flood water (1). A higher incidence in males of leptospirosis 

was also reported in Italy (14), Denmark (15) Korea (16), Fiji (17), Netherlands (18) and 

Japan (19). Furthermore, these results accord with studies performed in Brazil (11,20). It 

has also been described that a significant predominance of males with severe infections 

and a high prevalence of pulmonary manifestations (21). Although most cases (23,786) 

of leptospirosis were in males, we observed a significant increase in incidence among 

females, however, the contributing factors remain to be determined.  

Since the original observation of how leptospirosis changed from a rural to an urban 

public health problem, most of the confirmed cases (24,065) occurred in urban zones as 

previously reported in other Latin-American countries (22-24). The rapid urbanization 

and the creation of urban slums, which are characterized by a high population density and 

where there is the lack of basic sanitation contribute to rodent-borne transmission (13). 

The risk for leptospiral infection in urban slums has also been associated environmental 

factors as heavy rainfall events. This factor mainly affects slum inhabitants due to flood-

risk areas and areas infested by rodents (5). Furthermore, has been suggested that there 

exist large numbers of inhabitants among slum residents who are repeatedly infected with 

leptospirosis (25). However, it is important to consider that in the rural zone probably 

more cases are underreporting due to the difficulty to access reference laboratory. 

Our study is in accordance with the literature showing that the most cases of 

leptospirosis occurred in individuals aged from 20-39 years old, followed by those aged 

40-59 years old (18,26). Adults in these age groups are at increased risk due to 

occupational exposure such as miners, farmers, and abattoir and sewer workers (27). We 

also identified that from 2011-2014, individuals aged between 0-9, 10-14 and 70-79 years 

old were significantly more likely to develop leptospirosis. The highest incidence in the 

0-14 years old could be considered, for being unusually for leptospirosis. However, age 

has been described as a risk factor for leptospirosis and likely relates to age-specific 

behaviors (17). The increased incidence in children living in slums is probably due the 

them spending more time playing in contaminated environments or with infected pets 

(17).  

There was an increased incidence in the North region of the country between the years 

2012 and 2014. Leptospirosis is known to be seasonal, and associated with rainfall in 

other countries (22,26) and Brazil (3, 28). According to Research Company of Mineral 

Resources (CPRM), the agency responsible for monitoring rainfall, in 2012 there was an 

exceptional level of flooding recorded in the state of Acre, in the North of Brazil. This 

phenomenon, which was responsible for the largest flood on record for the last 15 years 

could be at least partly attributed to an increased incidence in the North region in 2012. 

Moreover, in 2011, some of the Central Laboratories for Public Health (LACEN) started 

to use an ELISA-IgM as screening for the diagnosis of leptospirosis, positive or 

indeterminate results were confirmed by the MAT. Although improvement in diagnostic 

in the north is a plausible hypothesis to explain the increasing incidence in this region, 

given the total lack of data on literature about other factors that can also contribute to it, 

is particularly difficult to determine why this happened. 

This is the first report of an analysis of the trend patterns of human leptospirosis in 

Brazil. A total of 30,216 cases of leptospirosis were reported in Brazil and the incidence 

range of 1.6 to 2.4 per 100,000 individuals between the years 2007 and 2014. These 
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incidences are higher than those reported by other countries in studies performed in the 

same years as Korea that incidence range of 0.10 to 0.42 per 100,000 individuals during 

the years 2007 and 2011 (16) and in Mexico incidence rate range of 1.1 to 0.5 per 100,000 

individuals between the years 2007 and 2010 (22).  

Our data additionally show that during the study period there was a significant reduction 

in the number of deaths due to leptospirosis in Brazil. On the other hand, we also 

evidenced the leptospirosis incidence increased among brown individuals (p-0.003). 

Inequity in health among non-white skin color was previously described in Brazil (29). 

While information from national health databases is an important source of secondary 

data, missing date can be a major problem. When we analyzed missing data for skin 

colour, education and disease outcome there was no significant difference between the 

data available from 2007 and 2014. This suggests that there has been no improvement in 

the quality of the data obtained for leptospirosis during these seven years. Improving the 

quality of the data is important towards better understanding the disease and the health 

indicators in Brazil. A major limitation in any study of leptospirosis is the lack of a quality 

laboratory diagnosis. The clinical symptoms of leptospirosis infection are similar to those 

of other febrile illnesses including dengue (1). Combined with poor laboratory diagnosis 

this means that it is difficult to determine the true incidence of the disease. The significant 

increase in the incidence of leptospirosis in the North of Brazil maybe explained by 

increased vigilance and notification of cases during the study period, although this is not 

reflected in the literature. Another important consideration is that due to the limitations 

in the information available in the National secondary data sources, an approximation 

was used to compute the incidence estimates. However, this problem was likely 

minimized by conservatively limiting cases to those whose disease was confirmed in the 

same year that the first symptoms were reported. Another limitation was that the PNAD 

was not conducted in 2010; therefore, this year were not included in the incidence time 

trend analyses. Although there were significant differences the incidence of registered 

leptospirosis cases in females during the study period, we did not find information in the 

literature to explain this observation.  

 

5. Conclusions 

 

Our study demonstrates that the most cases of leptospirosis are reported in young adult 

males. However, there was a significant increase in incidence among females, elderly, the 

children and in the North region of the country. The observations of the current study 

should provide useful information to guide public health interventions. Time trend 

analyses are important because leptospirosis incidence may vary temporally due to local 

variability e.g. in rainfall and flooding. In addition, socio-demography factors are 

essential towards understanding the epidemiology of any disease.  
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