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INTRODUCTION

Leprosy is an infectious, chronic, neglected dis-
ease, whose etiological agent is Mycobacterium lep-
rae. It is an obligate intracellular parasite with an 
affinity for the skin and peripheral nerves, causing 
dermatological and neurological lesions and deformi-
ties, depending on the immunogenic potential of the 
bacillus and the human organism’s response time1.

Brasil holds the first place worldwide in detection 
coefficient and the second place in absolute num-
ber of new registered cases, after India. In 2016, 
there were 214,783 new cases of leprosy worldwide, 
which represents a detection rate of 2.9/100,000 
population, according to the WHO. This year, Brasil 
reported 25,218 new cases, with a detection rate of 

SUMMARY

OBJECTIVE: We compared the hidden prevalence of leprosy in two Brazilian cities with distinct differences regarding geographic region 
and socio-economic development profile, namely, Juazeiro, Bahia and Joinville, Santa Catarina.

METHODS: A retrospective epidemiological study based on secondary data obtained from leprosy case notifications in the cities of 
Juazeiro-BA and Joinville-SC, 2007-2017. To calculate hidden prevalence, we used the method proposed by Gil Suárez and Lombardi.

RESULTS: Joinville had 105 cases of leprosy that went undiagnosed (addition of 42.0% to the registered prevalence). For Juazeiro, it was 
estimated that 295 cases went undiagnosed (addition of 18.9%).

CONCLUSION: Joinville presents a higher hidden prevalence than Juazeiro.
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The estimated hidden prevalence was calculated 
using the method proposed by Gil Suárez and Lom-
bardi10 and indicated by the PAHO and the WHO, 
which is based on the assumption that diagnoses of 
cases with physical disabilities indicate late detection 
and, thus, the presence of undiagnosed cases within 
a determined area. Accordingly, calculations are 
obtained using the following coefficients:

1. Annual percentage of cases with disability grades 
= cases with disability / cases evaluated.

2. Annual estimated hidden prevalence = new cases 
× percentage of cases with disabilities.

Forms used by healthcare professionals at the 
moment of patient diagnosis to evaluate the disability 
grade were filled out in accordance with the param-
eters stipulated by the Ministry of Health9. The fol-
lowing criteria were considered: grade 0, there is no 
neural involvement in the eyes, hands or feet; grade 
1, there is a decrease or loss of sensation; and grade 
2, presence of disabilities and deformities such as 
lagophthalmos, claws, bone resorption, drooping 
hands and feet, among others9.

This study did not require approval from the ethics 
committee as it used open public domain data without 
the identification of individuals.

RESULTS 

Between the years 2007 and 2017, in the city of 
Juazeiro, Bahia, 1,561 new cases of leprosy were 
notified, corresponding to an average detection coef-
ficient of 65 cases/100,000 population. The detection 
coefficient in the general population decreased from 
79.0/100,000, in 2007, to 51.9/100,000 in 2017. The 
proportion of individuals with physical disabilities was 
greater than 10% in all years of the time series, reach-
ing 27.6% in 2008 (Figure 1).

The number of new cases of leprosy showed no large 
variations during the study period, with an arithmetic 
mean of 142 cases per year. During the study period, 
208 (13.3%) patients were diagnosed with disability 
grade 1, and 81 (5.2%) were diagnosed with grade 2. 
Furthermore, 28 (1.8%) patients were not assessed for 
their disability grade at the time of diagnosis (Table 1).

When analyzing the percentage of cases of patients 
with disabilities in relation to the number of cases 
evaluated, the highest percentage of patients with 
some disability grade was observed in 2008, when 27% 
of the 159 new cases notified presented some degree 
of disability; on the other hand, in 2015, there was a 

12.2/100,000 population. The country is thus classified 
as highly endemic2,3. Over the past decades, there has 
been an effort by the Brazilian government to dimin-
ish the disease’s impact; however, in the Northeast, 
North, and Central-West Regions, epidemiological 
indicators demonstrate that the disease is far from 
being eliminated as a public health problem3,4.

When analyzing the history of leprosy in Brasil, it 
is possible to observe that, although there has been an 
important reduction in the prevalence of the disease, 
the rate of detection has not effectively diminished. 
This reality is explained by the hidden endemic, the 
deficiency of public assistance programs, the precari-
ous state of public health services, treatment abandon-
ment, low level of public awareness, late diagnosis, the 
advent of sequelae and, consequently, the high burden 
of social prejudice which accompanies the disease5. It 
is believed that, to this day in Brasil, approximately 
one-third of notified patients with leprosy receive 
irregular treatment or abandon treatment, thus devel-
oping bacilli that are resistant to medication6.

In the state of Bahia, in 2015, 2,548 new cases of 
leprosy were reported, with a detection coefficient 
of 16.76 new cases/100,000 population7. In the same 
year, in the state of Santa Catarina, 171 new cases were 
reported, with a detection coefficient of 2.51/100,000 
population8. In 2015, 133 new cases were notified in 
the city of Juazeiro, Bahia, with a detection coefficient 
of 60.92/100,000 population, and 20 new cases were 
notified in Joinville, Santa Catarina (3.56/100,000 
population). Thus, according to the parameters indi-
cated by the Ministry of Health, Juazeiro has not yet 
reached the goal of eliminating leprosy as a public 
health problem; whereas in Joinville-SC, leprosy 
appears to be eliminated, that is, with a prevalence 
<1.0/10,000 9.

The aim of this study is to compare the hidden 
prevalence of leprosy in the cities of Juazeiro, Bahia, 
and Joinville, Santa Catarina, 2007-2017.

METHODS

This is a retrospective epidemiological study based 
on secondary data obtained from leprosy case notifica-
tions in Brasil’s Notifiable Diseases Information Sys-
tem (SINAN, acronym in Portuguese) and DATASUS, 
in the cities of Juazeiro, Bahia, and Joinville, Santa 
Catarina, from 2007 to 2017, to calculate the detection 
coefficient, percentage of cases with disability grades, 
and hidden prevalence.
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significant drop in the number of cases of patients 
diagnosed with disabilities which were registered in 
only 11.3% of the 133 new cases (Table 1).

Making use of the method proposed by Gil Suárez 
and Lombardi10, it was estimated that approximately 
295 cases of leprosy were not diagnosed and/or 

registered between the years of 2007 and 2017, in Jua-
zeiro, Bahia. This number would represent an addition 
of 18.9% to the registered prevalence and would result 
in a real prevalence of 1,856 cases during the period. 
This result was obtained by the sum of the known 
prevalence (1,561 cases) and the hidden prevalence 

FIGURE 1. DETECTION RATE IN GENERAL POPULATION (A) AND PERCENTAGE OF DISABLED PATIENTS - DEGREE 1 
AND 2 (B) IN THE PERIOD FROM 2007 TO 2017 IN JUAZEIRO-BA AND JOINVILLE- SC.

�

TABLE 1. NUMBER AND PERCENTAGE OF NEW CASES OF LEPROSY AND DEGREE OF DISABILITY FROM 2007 TO 2017 
IN JUAZEIRO-BA AND JOINVILLE-SC.

(A) Juazeiro, Bahia

Year of diagnosis
Degree zero Degree 1 Degree 2 Not rated

Total
n (%) n (%) n (%) n (%)

2007 117 (73.6) 34 (21.4) 3 (1.9) 5 (3.1) 159
2008 113 (71.1) 29 (18.2) 14 (8.8) 3 (1.9) 159
2009 115 (79.9) 20 (13.9) 7 (4.9) 2 (1.4) 144
2010 152 (80.4) 27 (14.3) 8 (4.2) 2 (1.1) 189
2011 142 (82.1) 23 (13.3) 7 (4.0) 1 (0.6) 173
2012 129 (84.9) 14 (9.2) 7 (4.6) 2 (1.3) 152
2013 98 (76.6) 12 (9.4) 11 (8.6) 7 (5.5) 128
2014 99 (79.2) 191 (5.2) 3 (2.4) 4 (3.2) 125
2015 116 (87.2) 7 (5.3) 8 (6.0) 2 (1.5) 133
2016 72 (85.7) 8 (9.5) 4 (4.8) 0 (0.0) 84
2017 91(79.1) 15 (13.0) 9 (7.8) 0 (0.0) 115
Total 1244 (79.7) 208 (13.3) 81(5.2) 28 (1.8) 1561
(B) Joinville, Santa Catarina

Year of diagnosis
Degree zero Degree 1 Degree 2 Not Rated

Total
n (%) n (%) n (%) n (%)

2007 16 (72.7) 3 (13.6) 3 (13.6) 0 (0.0) 22
2008 11(47.8) 8 (34.8) 4 (17.4) 0 (0.0) 23
2009 16 (53.3) 11 (36.7) 3 (10.0) 0 (0.0) 30
2010 11(37.9) 17 (58.6) 0 (0.0) 1 (3.5) 29
2011 13 (48.1) 13 (48.1) 1 (3.7) 0 (0.0) 27
2012 17 (54.8) 8 (25.8) 6 (19.4) 0 (0.0) 31
2013 9 (64.3) 2 (14.3) 2 (14.3) 1 (7.1) 14
2014 17 (89.5) 0 (0.0) 2 (10.5) 0 (0.0) 19
2015 13 (65.0) 4 (20.0) 2 (10.0) 1 (5.0) 20
2016 10 (45.5) 4 (18.2) 7 (31.8) 1 (4.5) 22
2017 8 (61.5) 3 (23.1) 2 (15.4) 0 (0.0) 13
Total 141(56.4) 73 (29.2) 32 (12.8) 4 (1.6) 250

Source: SINAN leprosy database, 2007-2017.
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terms of geographic location and economic and social 
situation, present detection coefficients which are, 
respectively, very high and average, as well as a high 
proportion of cases diagnosed with some disability 
grade, especially grade 1. The evaluation of physical 
disability grade is an essential procedure in the ini-
tial approach to patients receiving healthcare services 
for leprosy11.

Considering that leprosy is an endemic disease in 
Brasil, the need for more efficient control strategies 
within national territory is clear. Examples of such 
strategies include increasing access to basic health-
care, qualifying professionals to recognize signs and 
symptoms of the pathology, and developing educa-
tional actions in healthcare that will make it possi-
ble to diagnose and treat more cases earlier11. The 
disease is usually associated with regions with low 
socio-economic indexes; however, the observation that 
Joinville presents a considerable detection rate and an 
elevated hidden prevalence is contrary to what would 
be expected, given that, according to municipal human 
development index (MHDI) data from 2012 to 2017, 
the city had a value of 0.809, which is considered very 
high by the United Nations (UN), and it held the 21st 
position in the ranking of Brazilian cities12.

Juazeiro, on the other hand, presented an MHDI of 
0.677, considered average, and it held the 2,503rd posi-
tion in the ranking, during the same period12. Keeping 
in mind that the fundamental parameters of MHDI 
are per capita income, education, and life expectancy 
(characteristics of regions that are socio-economically 
well developed), Joinville could be considered a city 
with good health conditions12. A disease related to pov-
erty would, thus, be expected to have lower rates of 
detection and hidden prevalence, in light of the high 
quality of life, more health information available to 
the public and, consequently, more access to services 
provided to the population13.

Juazeiro is a reference center for the diagnosis of 
cases of leprosy, not only in the Vale do São Francisco 
Region, but also in the state of Bahia. It has, for a few 
decades, had a Regional Reference Center, where a 
leprosy specialist, dermatologist, physical therapist, 
and epidemiological surveillance team work together 
and are responsible for a significant part of diagnoses, 
as verified by the high detection coefficient and the 
high incidence observed in this article’s data analysis 
and according to information from the local secretary 
of health7,14. As seen in the tables, the problem persists 
for a considerable percentage of patients who receive 

(295 cases). In this case, it is also possible to affirm 
that 15.9% of people affected with leprosy went undi-
agnosed and, therefore, untreated.

In Joinville-SC, 250 new cases of leprosy were reg-
istered with a detection coefficient of 4.28/100,000 
population. Throughout the time series, the detection 
coefficient decreased from 4.4/ 100,000 in 2007 to 
2.3/ 100,000 in 2017. The percentage of disabled peo-
ple reached 58.6% of new diagnoses in 2010 (Figure 
1). Additionally, during the study period, 105 (42.0%) 
patients were diagnosed with some disability grade, 73 
(29.2%) patients with disability grade 1, and 32 (12.8%) 
with grade 2 (Table 1).

When calculating the hidden prevalence in Joinville 
by the method proposed by Gil Suárez and Lombardi10, 
it was shown that 105 cases of leprosy went undiag-
nosed and/or unregistered between 2007 and 2017. 
This represents an addition of 42.0% to the registered 
prevalence and a real prevalence of 355 cases, making 
it possible to estimate that 29.6% of people affected 
with leprosy went undiagnosed and untreated during 
the period (Figure 2).

DISCUSSION

One of the problems which programs for con-
trolling and combating leprosy face is that of deter-
mining the magnitude of the disease within their area 
in order to establish public policies capable of deal-
ing with this serious problem. This study has shown 
evidence that the cities of Juazeiro, Bahia, and Join-
ville, Santa Catarina, although distinctly different in 

FIGURE 2. PERCENTAGE OF HINDDEN LEPROSY IN 
JUAZEIRO, BAHIA, AND JOINVILLE, SANTA CATARINA, IN 
THE PERIOD FROM 2007-2017
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a late diagnosis when they already present a disability 
grade, likely due to the absence of investment in health 
education by public institutions and to the rotation of 
the teams that have already been trained to manage 
this disease, which entails a delay in carrying out the 
diagnosis and early treatment. This problem ends up 
negatively influencing the context in which the dis-
ease is combated and eliminated, contributing to an 
increase in the incidence and rate of detection, given 
that untreated patients are important sources of trans-
mission of the etiological agent14.

In the state of Santa Catarina, Joinville is the city 
with the highest number of cases of leprosy. The 
municipality has a Municipal Sanitary Unit Leprosy 
Program, which provides care and treatment through 
the Unified Health System. The team that provides 
regional support is composed of medical doctors, 
nurses, psychologists, physical therapists, and social 
workers. In addition to this program that has been 
made available, the population also has access to 
healthcare in the form of diagnosis and treatment 
at Basic Healthcare Units, as well as home follow-up 
by community health agents, thus guaranteeing inte-
gral care. Notwithstanding the strategies developed 
in this municipality for combating the disease, gaps 
still exist, both on public healthcare services and 
due to the population’s lack of knowledge regarding 
the disease15.

In order to evaluate the health levels of a popula-
tion, the absolute values of cases of a disease or injury 
should not be utilized, because they do not take the 
population size into consideration. For this reason, 
health indicators have been constructed in the form of 
ratios15. In this context, when analyzing the absolute 
values of the city of Joinville, a considerably lower 
number of cases was observed, with a prevalence rate 
of 0.12 per 10,000 population, which is considered 
low; in contrast, the average detection coefficient was 

4.28 per 100,000 population, which classifies it as a 
medium endemic city2,14. Despite these coefficients, 
this city has a considerable hidden prevalence, as 
shown in the observed data. These values reflect prob-
lems on the operational level, showing that, notwith-
standing efforts to eliminate the disease over the past 
decades, there have been irregularities in the work 
of the teams responsible for diagnosis and follow-up, 
both at the primary healthcare units and at the refer-
ence units14. In addition to this, many patients either 
do not know the signs and symptoms of this disease 
or they believe that it no longer exists, especially since 
this is a city with high socio-economic development. 
This, therefore, provides evidence of the need to con-
tinue investing in health policies in this region.

CONCLUSION

In relation to the panorama presented by these 
cities, we have observed a detection rate capable of 
impacting continuity of transmission in both areas, 
with a high hidden prevalence of the disease, espe-
cially in Joinville-SC. This means that it is necessary 
to undertake efforts not to relax disease control in 
these cities that have shown apparent decreases in 
the number of leprosy cases and to monitor closely 
areas where new cases with some disability grade are 
notified, given that these are, consequently, areas with 
a high hidden prevalence, in order to take steps, albeit 
at a late stage, toward the actual elimination of this 
disease as a public health problem.
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RESUMO

OBJETIVO: Comparar a prevalência oculta de hanseníase entre duas cidades brasileiras com diferenças distintas quanto à região geográfica 
e perfil de desenvolvimento socioeconômico, como Juazeiro, Bahia e Joinville, Santa Catarina.

MÉTODOS: Estudo epidemiológico retrospectivo baseado em dados secundários obtidos nas notificações de casos de hanseníase nos 
municípios de Juazeiro-BA e Joinville-SC, 2007-2017. Para o cálculo da prevalência oculta foi utilizado o método proposto por Gil Suárez 
e Lombardi.

RESULTADOS: Joinville teve 105 casos de hanseníase que não foram diagnosticados no período (adição de 42,0% à prevalência registrada). 
Para Juazeiro, estimou-se que 295 casos não foram diagnosticados (adição de 18,9%).

CONCLUSÃO: Joinville apresentou maior prevalência oculta que Juazeiro.

PALAVRAS-CHAVES: Hanseníase. Epidemiologia. Estudos transversais. Prevalência.
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