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Abstract

Introduction: Human leptospirosis (HL) in the Federal District (DF), Brazil, is endemic and requires studies to characterize
the socio-epidemiological profile of the vulnerable population. Methods: Seventy-nine autochthonous cases of HL between
2011-2015 were analyzed based on the databases of the Epidemiological and Environmental Health Surveillance Department,
DF. Results: The male population aged 31-45 years represented 86% of the leptospirosis cases; most belonged to the social
classes D and E. Conclusions: In the DF, preventive measures should be concentrated on economically active male adults of

social classes C, D, and E with the aim of promoting health.
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Human leptospirosis affects approximately 5,000 people in
Brazil annually'. Outbreaks of the disease are associated with
climatic and environmental disasters (floods), but in many
areas, it remains endemic®*. Therefore, recognition of the
environmental conditions influencing the risk of infection and
the profile of the vulnerable human population are important
for prevention and control of the disease’.

The Federal District (DF), Brazil, has a population of
approximately three million people® in a territory of 5,789km?.
The Human Development Index indicates the population of
the DF as having a higher income per capita, greater and better
access to education and healthcare, and a high life expectancy
and quality'.

The DF is known for high temperatures and low humidity
for most of the year. The rainfall season is concentrated between
October and March, with occasional intense precipitations
that can cause flooding’. Although these environmental and
social conditions are not always favorable for the occurrence
of leptospirosis in humans, the disease rates in the DF are
worrying'.

Human leptospirosis is endemic to the region, with the
epidemiological profile practically unknown in the DF'#, This
lack of information hampers health surveillance, planning of
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preventive measures, and effective control of the disease. This
study aims to clarify the social and economic characteristics of
human leptospirosis cases in the DF, thereby providing tools
for the promotion of public health policies.

This socio-epidemiological characterization of
autochthonous human cases of leptospirosis in the DF, Brazil,
covers cases between 2011 and 2015. It was carried out based
on the information from the databases of the Epidemiological
and Environmental Health Surveillance Department of the
Federal District, part of the Ministry of Health!, and data from
the Brazilian Institute of Geography and Statistics [/nstituto
Brasileiro de Geografia e Estatistica (IBGE)]®.

The cases were confirmed using parameters set by the
World Health Organization and the Ministry of Health for
human leptospirosis according to clinical, epidemiological,
and laboratory criteria®. Their autochthony was defined by
epidemiological and environmental research carried out by the
Health Surveillance Departments of the DF. Cases of patients
residing in the DF with no probable infection place (PIP) were
declared indefinite and were excluded from the study.

The variables collected from each patient in the databases
were sex (male or female); age; socioeconomic class A, B, C, D,
and E according to family mean income by IBGE parameters®;
probable place of infection (domicile, work, leisure, or public);
and occupation or profession.

The age of the patients was divided into six groups: 0 to
10, 11 to 17, 18 to 30, 31 to 45, 46 to 60, and over 61 years.
The professional activities or occupation of the patients were
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grouped by similarity of activities and exposure to risks. The
data of the collected variables were submitted to analysis of
frequencies by Fisher’s exact test and the Pearson correlation
test. Graphpad Prism 6.01 ® software was used for drawing
figures.

In the DF, during the five years analyzed, 79 autochthonous
human cases of leptospirosis were registered, with
epidemiological and environmental investigations and
confirmation of PIP. Of the total number of patients, 86.1% were
male and 13.9% female. The age groups (Figure 1A) with the
highest number of leptospirosis cases were 31 to 45 years and
46 to 60 years; however, there were no differences between
majority of the age groups (p>0.05), except for patients in the
age group of 0 to 10 years (p<0.0001).

Workplace and home (Figure 1B) were identified as the main
sites of infection (p<0.0001) compared to leisure and public
places. There was no significant difference between acquiring
the disease at home or during work activity (p=0.3359).

Social class A presented the lowest rate of leptospirosis
infection during the analyzed period (Figure 1C) compared to
the other social strata (p<<0.0001). The disease was distributed
similarly between classes B and C (p=0.1497) and between

C and D/E (p=0.0723), and it was higher in the D/E stratum
than in class B (p=0.0014).

The frequency of leptospirosis infection was not different
among individuals with different occupations or professional
activities in the population (Figure 1D), except among
students and retirees (p=0.0467). In the DF, 46% of all cases
studied occurred among retailers, drivers, security guards, civil
construction workers, and general helpers.

Leptospirosis is considered a neglected disease due to the
absence of targeted public health policies, and it affects more
than one million people per year, worldwide'*'?. In recent
years, the number of human cases that deserve attention in
the DF has varied'. The data point to a lack of prevention and
control strategies when considering the environment of disease
development and, especially, the profile of the population
affected!’. Recognition of the socio-professional profile of
the patients presents a way to promote health among the most
vulnerable populations''.

The population affected by the disease in the DF between
2011 and 2015 was predominantly male. The data corroborate
the national profile established by the Brazilian Ministry of
Health' and other countries in Latin America and Africa'®'.
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FIGURE 1: Human leptospirosis in the Federal District, 2011-2015. A. Age groups (years) of patients. B. Probable places of infection of autochthonous
cases. C. Socioeconomic classes affected by the disease. D. Professional activities or occupations of the patients grouped by similarity of activities and

exposure to risks.
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Because leptospirosis is a disease related to risky work and
climatic and environmental disasters!'!, the male population
is considered more vulnerable due to increased exposure and
reduced attention to preventive care'?.

Regarding the age of patients in the DF, the economically
active population, consisting of individuals between 18 and 60
years of age, represented 85% of cases. This study also confirmed
that individuals aged between 31 and 45 years were the most
vulnerable. DF data are aligned with that of other Brazilian
regions'>!*. Studies of the social cost of human leptospirosis
in areas with disease outbreaks have already indicated that the
male population older than 18 years of is vulnerable!>!'“,

The results of the research by age group also point to other
poorly understood aspects regarding leptospirosis infection.
There were no case records in the population aged 0 to 10 years
and few case records were identified in the elderly population.
These two age extremes of the population require studies and
follow-up to understand the chain of exposure, infection, and
disease development, not only in the DF. Moreover, these two
age groups are not without risk of exposure. In areas of lower
social development in the DF, it is common for children under
ten years of age to play in muddy flood water, yet no record of
the disease exists in this age group®.

Regarding the probable place of infection for the 79 cases
of this study, most of the cases were infected in the work
environment, followed by the home. The analysis of this variable
does not mirror the national profile of the disease but points to
peculiarities of the DF*#15,

The majority of DF infections appeared to have occurred
during the exercise of occupational duties. Studies on the
occupational character of leptospirosis have been carried out in
several Brazilian regions and point to neglected risk situations,
either by individuals or by employers'®. Lower productivity
due to infection and possible loss of life warrant investment in
occupational health and worker awareness regarding the proper
use of personal protective equipment'>'5.

As for infections acquired at home, the DF profile is again
distinct from the national profile. In Brazil, the population
vulnerable to the disease usually resides on the outskirts
of cities cohabiting with synanthropic rodents or in areas
with unsatisfactory environmental and sanitary aspects that
experience recurrent floods**'2. In the DF, flood conditions
for individuals with PIP at home were insignificant. From
the environmental reports of each case, it was hypothesized
that the population is exposed to synanthropic rodents,
Rattus norvegicus, as a result of repairs to the underground
sewage network located in the residential environment?®,

Leisure environments and public roads were also localities
of human leptospirosis infection in the DF, albeit at a lower
frequency. Streams and lakes have been identified as sources
of infection through fishing, bathing, and swimming. In
other countries, infection acquired in leisure environments is
insignificant'>. For infections that occurred on public roads in
the DF, patients themselves reported situations inherent to the
rainy season, such as flooding and overflow of sewage®.
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Analyses of the economic profiles of cases of leptospirosis
in the DF during the five-year study period indicated that
social classes D and E were the most vulnerable. Considering
the infected population with an average family income equal
to or less than five minimum wages (classes C, D, and E),
the proportion increased to 78% of the cases. In the DF, the
vulnerable population is economically distant from the wealthy
population, which is similar to other Brazilian regions and other
countries'?. Despite the absence of studies that directly relate
average wage income to the disease, economic vulnerability is
considered the most important risk factor for the disease rather
than social vulnerability*!!.

The economic profile of infected patients is aligned with the
general notion that the low-income population does not have
sufficient access to information about prevention. Furthermore,
they are usually subjected to occupational activities of greater
risk and lower privilege, and they reside in areas with poor
sanitation that are favorable for daily or sporadic infection®*!!.

Regarding the professional activities and occupations of
the study subjects, the results in the DF are in agreement with
the activity and occupation risks indicated by the Brazilian
Ministry of Health!. Strikingly, the DF contains a greater
percentage of professionals such as merchants, drivers, and
sellers than workers in rural areas and professionals in public
cleaning services and civil construction. Activities that comprise
direct contact with water, moist soil, and residues could
increase exposure to infection. Hence, while performing their
professional activities, individuals should be aware of the risks
and take preventive measures'>.

This survey of the socioeconomic characteristics of the
population affected by leptospirosis in the DF between 2011
and 2015 intends to provide support for a change in the current
situation and the public policies, mainly regarding disease
prevention. Owing to the socioeconomic characteristics of
human leptospirosis in the DF and its neglected importance in
the face of the limited available information, measures should
be concentrated on economically active male adults of social
classes C, D, and E with the aim of promoting health.
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