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Abstract
Background: Leprosy is endemic in Brazil, while the number of diagnosed cases of the disease has made considerable decrease since the
implementation of treatment with multidrug therapy. The objective of
this research, analyze time trends in sociodemographic and clinicalepidemiological profile of leprosy in Paraíba, in the 2001-2011 period,
and identify differences between the epidemiological trends within
the period.

Methods: Epidemiological study of time, retrospective and documentary based series, produced using secondary data and Notification
Diseases Information System.

Results: They evaluated data on 10.476 Sheets Notification single,
between the years 2001-2011, based on descriptive and inferential statistics. The results showed statistically significant differences between
the two areas evaluated time, starting with the suggestive reduction
of 42.7% of cases in P2 (2007-2011), although this timeline, the clinical
characterization refers to the most serious states or late leprosy.
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Conclusion: Leprosy remains a relevant epidemiological dilemma,
especially in view of the increase in the proportion of MB cases,
glimpsed for the period studied.
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Introduction
Leprosy continues to be regarded as an important public health problem, although the number
of diagnosed cases of the disease has presented
considerable decrease since the implementation of
treatment with multidrug therapy. The pathological
characteristics of high infectivity and low pathogenicity, its crippling power and potential for maintaining the transmission chain are pillar to the epidemiological current dilemmas.
The disease registered a prevalence of 180.464
cases in 103 countries worldwide, at the end of the
first quarter of 2014, while in the year 2013, 215.557
new cases were detected (excluding the small number of cases in Europe) and in Brazil 31.044 cases
were detected [1].
The distribution of leprosy in the country varies
according to the geopolitical regions, considering
the different aspects found in these spaces, such as
socio-economic, cultural, educational and sanitary
inequalities. In this way, high transmission areas of
the disease in Brazil are concentrated in the North,
Northeast and Center-West [2].
As regards epidemiological surveillance, the leprosy control activities should be constant strategies
and should be kept over the years [3], but its late
diagnosis is considered one of the main factors that
interfere in the effective control of the disease, due
to its transmission from infectious patients without
treatment.
Elected aspects as well as contributing to the
transmission chain maintenance are the long incubation period of the bacillus (from five to seven
years), the chronicity of the clinical manifestations,
the cases of hidden prevalence, the operational
difficulty of health services, the ignorance by the
population in relation to clinical manifestations and
prejudice [4-5].
Inserted in this context, the State of Paraíba, located in the Northeast region of Brazil, appears as
a cluster of leprosy transmission and locus of epidemiological importance for studies aimed at identi-
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fying the demographic and clinical-epidemiological
trend of cases over the years, being sure that these
cases can help to elucidate the maintenance of contagion sources on population.
In this sense, there is the relevance of this study,
which aims to analyze the temporal trends in sociodemographic and clinical-epidemiological profile
of leprosy in Paraíba, in the 2001-2011 period, and
identify differences between the epidemiological
trends within the period.
This temporal delimitation is justified because of
the programs launched by the Ministry of Health
(MOH) which established the goal of eliminating
the disease (Strategic Plan 2000-2005, 2006-2010)
[6-7] and that have not been successful.

Methods
Epidemiological study of temporal retrospective series and documentary basis, using secondary data
of the Diseases Information System and Notification (SINAN) of the Department of Health (SES) of
Paraiba. Based on the database, there were identified 10,476 Individual Sheets of Leprosy Cases Notification recorded from 2001 to 2011, distributed
among the municipalities of the State.
Then, it was performed the database refinement
to identify the variables of interest, such as: age
group, gender, race/ethnicity, education, number of
lesions and affected nerves (none, one, between
2-3, 4 or more), clinical form of the disease (indeterminate, tuberculoid, dimorphic or lepromatous),
operational classification (paucibacillary or multibacillary), degree of disability at diagnosis (0, I and
II grades), bacilloscopy results (positive or negative)
and type of discharge (cure, transfer, death, abandonment and misdiagnosis).
Data was subdivided into two periods called P1
and P2, being P1 from 2001 to 2006 and P2 from
2007 to 2011. This subdivision allowed facilitating
comparison between periods, in addition to evaluating the data oscillations.
This article is available at: www.intarchmed.com and www.medbrary.com
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Data was decoded according to the data dictionary of SINAN Net (version 4.0), being built a new
database in the Microsoft Office Excel program.
Completed this step, data was compiled for descriptive analysis in the Statistical Package for Social
Science version 18.0 software, through descriptive
statistics with absolute frequencies and percentages. For association between variables, it was used
inferential statistics, through Pearson Chi-square,
Fisher Exact, and t Student tests for average differences, considering the level of significance of 5%
(p ≤ 0.05).
The data collection period, including identification of individual sheets of notification, refinement,
decoding and compilation of statistical program
variables occurred between May and August 2013.
This study was approved by the Research Ethics
Committee of the Health Sciences Center/Federal
University of Paraiba, with Protocol No 203.485,
CAAE 11076312.1.0000.5188, in accordance to
the 466/12 Resolution of the National Council of
Health [8].
We also point out that the results presented in
this article are derived from the master's dissertation
"Epidemiological and temporal analysis of leprosy in
Paraíba", presented to the Post-Graduate Program
in Nursing at the Federal University of Paraíba, by
the main author.

Results
Of the total of 10.476 reported cases of leprosy in
the SINAN were identified 6,161 cases in P1 (20012006) and 4.315 cases in P2 (2007-2011), representing a reduction of 42.7% of cases among those
periods.
In the socio-demographic profile of the cases there was an association (p <0.05) between the selected variables (age group, gender, race, education),
but this profile differs between the temporal P1 and
P2 (Table 1) records.
Among the variables presented, the age stands
out in the periods for presenting significant fre© Under License of Creative Commons Attribution 3.0 License
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Table 1. Sociodemographic characterization of leprosy cases for temporal records (P1 and
P2). Paraíba, 2001-2011 (n = 10,476).
Variables
Age
average ±
dp

P1
n

P2
%

40.20 ± 19.64

n

%

43.07 ± 19.27

Significance
(p-value)
< 0.00013

Age group
< 15 years
old

510

8.28

276

6.40

15-19
years old

548

8.89

228

5.28

20-29
years old

1137

18.45

718

16.64

30-39
years old

949

15.40

740

17.15

40-49
years old

988

16.04

708

16.41

50 years
2029
old or more

32.93

1645

38.12

< 0.00011

Gender
Masculine

2960

48.04

2201

51.01

Feminine

3201

51.96

2114

48.99

White

1499

24.33

1243

28.81

Black

504

8.18

475

11.01

Yellow

111

1.80

55

1.27

2246

36.46

2337

54.16

Indigenous

3

0.05

21

0.49

Without
identif./
Ignored (*)

1798

29.18

184

4.26

-

-

462

10.71

Elementary
School

4845

78.63

2207

51.14

High school

483

7.84

516

11.96

Higher
education

-

-

147

3.41

Without
identif./
Ignored (*)

833

13.52

983

22.78

0.00291

Race

Medium
brown

< 0.00012

Education
Illiterate

< 0.00012

Source: SES/PB data, 2014. 1: Chi-square Association Test.
2: Fisher's Exact Test. 3: T-test for average difference.
*: The statistical tests did not consider this information.
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quency in number of cases in all age groups economically active. The age group between 20 and
29 years old has increased number of cases (1.137)
in P1, while between 30 and 39 years old (740)
stands out in P2.
The age group up to 19 years evolves with featured in number of cases in P1 (total of 1.058 cases) with significant decline in P2 (504 total cases),
occurring a reverse evolution of the number of
cases in the age group of 50 years old or more in
the period.
The education variable presents eloquent changes in its patterns, in which, in P2, the reduction
of cases with low education (illiterate and primary
school) compared to P1, while still totaling majority
(61.8%).
Allusive to the clinical-epidemiological profile (Table 2), were observed statistically significant differences (p-values < 0.05) for the temporal cutouts
P1 and P2 as for the average number of injuries,
when there is an average of 3.5 lesions in P1 and
5.5 lesions in P2, representing an increase of 57.1%
between the periods in this variable (Table 2).
Analyzed according to important scheme for the
operational classification of the Ministry of Health, it
is clear that for the P1 period, 74.6% of the cases
present up to 5 lesions; while in the P2 period, this
Table 2. C
linical and epidemiological characterization of leprosy cases for temporal records (P1 and P2). Paraíba, 2001-2011 (n
= 10,476).
Variables
Number of
injuries

P1
n

P2
%

n

%

average ± dp* average ± dp*
3.52 ± 6.26
5.57 ± 7.66

None

1638

26.59

111

2.57

One to five
More than
five
Without
identif./
Ignored*

2960

48.04

2532

58.68

1190

19.32

1465

33.95

373

6.05

207

4.80

4

Significance
(p-value)
< 0.00013

< 0.00011

Variables
Number of
affected
nerves

P1
n
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P2
%

n

%

average ± dp* average ± dp*
0.44 ± 1.09

0.78 ± 1.53

Significance
(p-value)
< 0.00013

None
4544 73.75 1254 29.06
One
573
9.30
272
6.30
Between 2
503
8.16
264
6.12
and 3
< 0.00011
4 or +
168
2.73
109
2.53
Without
373
6.05
2416 55.99
identif./
Ignored*
Disability evaluation
Grade zero
1814 42.04
Grade I
2529 41.05
440 10.20
Grade II
270
4.38
169
3.92
< 0.00012
Without
3362 54.57 1892 43.85
identif./
Ignored*
Operating rating
Paucibacillar 3343 54.26 2051 47.53
Multibacillar 2789 45.27 2260 52.38
< 0.00011
Without
29
0.47
4
0.09
identif./
Ignored*
Clinical form
Undeter1419 23.03 682 15.80
mined
Tuberculoid 1952 31.69
990 22.95
Dimorphic
1660 26.94 1087 25.20
< 0.00011
Leproma989 16.05 649 15.04
tous
Without
141
2.29
907
21.01
identif./
Ignored*
Bacilloscopy
Positive
748
12.14
576
13.35
Negative
1367 22.19
801
18.56
< 0.00011
Without
4046 65.67 2938 68.09
identif./
Ignored*
Source: SES data, 2014. 1: Chi-square Association Test.
2: Fisher's Exact Test. 3: T-test for average difference.
*: The statistical tests did not consider this information.
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value decreases to 61.2%, which represents 21.8%
in reduction of cases, thus the cases of more than
5 lesions increased significantly (75.7%) in P2.
The disability assessment at diagnosis is noteworthy, with a view to its epidemiological importance
for the leprosy control program in the State, verifying that P1 records 373 cases (54.5%) and P2 records 2416 cases (43.8 %) of disability unidentified
or ignored. There are approximately 2 times fewer
cases with grade I or II of incapacity.
Concerning the neural damage, the number of cases without affected nerves demand attention both
in P1 (4.544 cases) and P2 (1.254 cases). Although
the number of cases has decreased considerably
for P2, there was an increase among the neglected
data (not rated/ignored).
The analysis of the characteristics on a clinical and
bacilloscopy form shows the increased number of
cases with ignored/not reported information in P2.

Discussion
The results show statistically significant differences
between the two timelines evaluated, starting with
the suggestive reduction of 42.7% of cases in P2
(2007-2011). In general, in P1 were recorded more
cases of leprosy, though with less severe clinical features, i.e. related to the paucibacillar aspects of the
disease. On the other hand, for P2, it was observed clinical characterization compatible with more
severe or late states of leprosy (increase of 75.7%
in cases with more than 5 injuries, prevalence of
multibacillary cases, namely: borderline and lepromatous).
It should be mentioned that the number of cases
recorded in P2 presented less disabilities at diagnosis (adding up the values for grade I and grade II,
there were 3.2 times less disabilities compared to
P1), however this information shows negligence in
filling neurological evaluation records of these cases, preventing an analysis of the evolution of this
variable cases.
© Under License of Creative Commons Attribution 3.0 License
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The implementation of multidrug therapy may be
considered in the elimination of leprosy, and this
goal has been achieved by many countries. However, the disease remains endemic at the present
time, by the prevalence of cases in epidemiological
clusters situated basically in tropical regions and in
developing regions.
After more than 30 years of implementation of
this treatment, discussions are still being carried
out involving actions, innovations and strategies
that extend the possibilities for effectiveness of the
leprosy's elimination goals as a public health problem in endemic countries, since the maintenance
of the methods employed for more than 25 years
has not been sufficient for the problem resolution
[9-10].
Discussions regard the maintenance of the endemic disease, its possible shortcomings, setbacks and
tiny advances. The study shows that enthusiasm inserted in multidrug therapy overcame caution about
its evidence leading to accreditation of the disease
elimination, repeatedly delayed. This mistake resulted in relaxation and contributed to the neglect of
leprosy as a public health problem [11].
The study on the occurrence of leprosy involving
148 countries highlights differences between the
findings concerning the prevalence and incidence rates of the disease over the years from 2000
to 2010. Several factors can be attributed to the
permanence of the endemic, though, questions
directed to transmission mechanisms, intracellular
reproduction metabolism and immune response to
human infection are mentioned as important means
of investigation, for the formulation of more effective interventions in public health [5].
Yet this perspective, research indicates that subclinical infection [12] and the continuous surveillance
of contacts [13], can be the key to solving the longterm leprosy incidence.
The reduction in the number of leprosy cases
presented in this study follows trend presented in
the regions of Brazil [14] and endemic countries in
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the world [15], supposedly influenced by decentralization and recommendation of settings for goals
and plans specific to each region, both established
as strategies by World Health Organization [7, 16].
In Brazil, major changes in attention to public
health that occurred from 2007-2010, as investment
in primary care-oriented decentralized health, the
encouragement in the control of disease in children
under 15 years old and contacts monitoring, were
important strategies to reach the goal of leprosy
control [17]. These changes corroborate the number
of overall cases, and in children under 15 years old,
found by this study.
The decrease in the number of leprosy cases in
the State over the period studied should not be
regarded as promising, since the transmission chain
remains with the presentation of clinical forms considered as a source of spread of the disease.
The significant difference compared to P1 (p <
0.05) regarding the clinical forms, favors the permanence of endemic disease in the region, since
infectious cases (multibacillary) are considered as a
source of infection, which reflect an ineffectiveness
of public actions of case detection.
Despite the reduction in cases of leprosy in the
2007-2011 period (P2) with physical disabilities assessed at the time of diagnosis, the percentile of
neglect on this information is misplaced, precludes
the possibility of claims and/or assumptions about
the phenomenon.
This minimization of cases reinforces the idea of a
hidden endemic, providing decrease in the number
of cases accounted for P2, and refers us to the view
that the fight against leprosy structure is working
statically. The reality described converges with other
published studies [18-21]
By affecting mainly cutaneous cells and peripheral nerves, leprosy has high incapacitating potential,
making it the object of research and social concern.
The most aggressive forms of the disease, borderline and lepromatous, are grouped in multibacillary
classification, established as those cases where the
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individual presents more than five skin lesions or
with positive bacilloscopy (in this case, regardless of
the number of injuries) [22]
Multibacillary patients are responsible for the
transmission of the disease, and are about 4 (four)
times more likely to develop into physical disability
[23]. Therefore, early diagnosis favors the increase of
chances to evolve without appearance of disabilities
and decreases the spread of the bacillus.
The studied sample is mainly limited to negligence in completing the reporting forms. What is
observed in the results is that the most important
information from the epidemiological point of view,
with emphasis on the degree of disability, are not filled in by professionals and, therefore, do not constitute the consolidated information delivered to the
Brazilian Ministry of Health.
On data reliability, few studies have proposed
to study the SINAN for leprosy, but those which
did it found flaws similar to those presented in
this study, showing them in the assessment of the
disability degree [19, 24-25]. The fragility of the
information system can be related to the filling
performed by professionals, the data processing,
its inadequate typing or even neglect and lack of
variables filling [19], but this is not the study object
of analysis.
Changes in leprosy magnitude in endemic areas,
probably, are only apparent after many years of
work, that's why it's so important to monitor its
progress [5]. However, improvements in health information systems are needed to avoid the weaknesses in these records that limit the achievement
of other studies.

Conclusion
The results found in this research converge to reduction in the number of leprosy cases, however,
with epidemiological characteristics related to more
severe stages of the disease. The presence of hidden
endemic in the region is assumed from the data,
This article is available at: www.intarchmed.com and www.medbrary.com
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reinforcing the magnitude and continuity of the
problem.
Temporal analysis of leprosy is an important indicator of the health conditions of a region, State or
country. In the case of Paraíba, the disease persists
as relevant epidemiological dilemma, especially in
view of the increase in the proportion of multibacillary cases, glimpsed for the studied period.
The results of this study can be used to help inform the healthcare services and public policy in
achieving the goals advocated by the World Health
Organization, which presents the pillar, among
other things, of formulating strategies targeted to
regional specificities, panorama which can be considered on the basis of the data submitted.
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