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Abstract: Background: Leprosy is millenary disease and still persists in several countries. 
oBjectives: To estimate the incidence of leprosy in the Brazilian states and for the country in the year 2010; to 
describe the cases reported according to the studied variables; to verify the correlation between the overall 
incidence and the studied variables. 
Methods: Ecological descriptive study, with population data from the 27 states, 2010. Information about reported 
cases were collected: gender, race, percentage of patients younger than 15 years old and living conditions. The 
analysis was performed using percentages, means, incidence rates and the Spearman correlation test. 
results: The states of Mato Grosso and Tocantins recorded the highest incidence rates; Rio Grande do Sul and 
Santa Catarina, the lowest; there was a higher incidence of leprosy among men; the incidence of leprosy increases 
proportionally with the nonwhites among the inhabitants; patients younger than 15 years; the average number of 
residents per household; and a decrease in coverage of water supply and presence of bathrooms. 
conclusion: The incidence of leprosy is related to factors as gender, race and house conditions (p<0,05 for all).
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INTRODUCTION
Leprosy is an infectious disease, with chronic 

evolution, and symptoms of skin lesions associated 
with decreased thermal, painful and tactile sensitivity, 
due to the predilection of Mycobacterium leprae in af-
fecting skin and peripheral nerve cells. The peripheral 
nervous system involvement results, in addition to the 
loss of sensation, in atrophy, paresis and muscle paral-
ysis that may progress to permanent physical disabil-
ities.1 The disease is a serious public health problem 
in Brazil, also presenting socio-economic aggravation, 
with psychological repercussions caused by the phys-
ical consequences of the disease, contributing to de-
creased self-esteem and self-segregation of patients 
with diagnosis of leprosy. In addition, the disease has 

a strong stigmatizing social impact among the affected 
people, who formely were isolated and treated with 
discrimination and segregation.2

Elimination of leprosy has been the subject of 
discussion due to its long social history and to the in-
efficiency	of	its	actions,	both	in	Brazil	and	around	the	
world.3 The member countries of the World Health Or-
ganization (WHO), among them Brazil, have commit-
ted themselves in 1991 to promote the use of all con-
trol measures for the elimination of leprosy as a public 
health problem by the year 2000, but Brazil still failed 
to meet this goal. In August 2011 the Ministry of Health 
defined	a	set	of	endemic	diseases	that	require	strategic	
actions for elimination as a public health problem or 
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for	drastically	reducing	the	burden	of	some	diseases,	
and leprosy is one of them. This integrated action plan 
for	the	period	2011-2015	is	characterized	by	prioritiz-
ing the strategy of active search of cases and timely 
provision of treatment in vulnerable populations iden-
tified	 in	geographic	areas	of	higher	 risk	and	by	pro-
posing intersectoral action in the government context. 
4	Thus,	Brazil	plans	to	eliminate	leprosy	by	2015.

For	 these	 actions	 to	 have	 positive	 effects,	 it	 is	
necessary the previous study of risk groups and pop-
ulations susceptible to leprosy by providing subsidies 
for understanding the persistence of this disease in the 
population and thus set goals for its elimination. Giv-
en that the new plan of action of Ministry of Healht 
started	in	2011,	an	analysis	of	incidence	coefficients	of	
leprosy	 in	different	Brazilian	 states	and	 in	 the	 coun-
try,	as	well	as	its	relation	with	social	factors,	in	2010,	
will	be	the	basis	for	evaluation	of	this	new	plan,	con-
sidering that the measures adopted so far have not 
achieved the expected results.

Thus	the	objectives	of	this	study	are	to	estimate	
the	leprosy	incidence	rate	for	Brazilian	states	and	for	
the	country	in	2010,	to	characterize	the	reported	cases	
by	gender,	 race,	percentage	of	 individuals	<15	years	
and	 social	 factors	 and,	 lastly,	 to	 correlate	 total	 inci-
dence	 coefficient	with	 the	variables	of	 the	 character-
ization.

METHODS
This	research	is	a	descriptive,	ecological	study,	

with population data from the 27 states of the fed-
eration,	 in	2010.	The	basis	 for	 the	population	survey	
was	the	Brazilian	Institute	of	Geography	and	Statistics	
(IBGE)	website.

Initially we calculated the leprosy incidence 
rate	 for	Brazilian	 states	and	 for	 the	country,	 in	2010,	
through	the	following	equation,	and	the	process	was	
conducted for the total population and according the 
gender.

CI	=	(number	of	new	cases/	population)*100.000
Later it was collected information on cases re-

ported	that	year,	according	to	the	variables:	race,	per-
centages of patients <15 years and living conditions 
(water	supply,	presence	of	bathroom	in	the	house	and	
mean	 number	 of	 residents	 per	 household)	 selected	
due to its availability in the IBGE database.

Information on self-reported cases of leprosy 
and age and race data were extracted from the Noti-
fiable	Diseases	Information	System	(SINAN),	in	2010.

The correlation of leprosy incidence rates was 
analyzed	with	 the	 following	variables:	percentage	of	
nonwhites,	percentages	of	patients	<15	years,	mean	of	
residents	per	household,	water	 supply	and	presence	
of bathroom in the house.

The descriptive analysis was performed us-
ing	 percentages,	 means	 and	 leprosy	 incidence	 rates	
in	 2010.	 For	 the	 inferential	 analysis,	 the	 Spearman	
correlation test between the total incidence rate and 
the	 other	 variables	 was	 performed,	 respecting	 the	
non-parametric	distribution	data,	tested	by	the	Shap-
iro-Wilk	test.	The	significance	level	adopted	was	5%.

RESULTS
The highest incidence rates were found 

in	 the	 states	 of	 Mato	 Grosso	 and	 Tocantins,	 with	
103.25/100,000	and	94.83/100,000,	respectively,	when	
compared	with	other	states.	 	In	contrast,	Rio	Grande	
do Sul and Santa Catarina presented the lowest coef-
ficients,	with	 1.64/100,000	 and	 3.79/100,000,	 respec-
tively.

Regarding	 the	 characterization,	 there	 was	 a	
higher prevalence of leprosy among men for all states. 
The highest percentage of individuals <15 diagnosed 
with	leprosy	was	found	in	Acre	(11.43%)	and	the	low-
est	in	Santa	Catarina	(0.84%).	Nonwhite	patients	were	
the	most	affected	in	most	states,	except	in	the	states	of	
Santa	Catarina	and	Rio	Grande	do	Sul,	where	the	per-
centage of nonwhite population is much lower com-
pared	with	 other	 states.	 For	 social	 factors,	 the	mean	
of residents per household ranged from 3.0 to 4.3. The 
lowest percentage of houses with water supply was 
found	 in	 the	 state	 of	Rondônia	 (38.5%)	 and	 in	Piauí	
only	80.08%	of	houses	had	bathrooms	(Table	1).

Significant	correlation	coefficients	between	the	
incidence of leprosy in the population and the vari-
ables were found: percentage of individuals <15 with 
leprosy,	percentage	of	nonwhites,	higher	mean	num-
ber	of	residents	per	household,	fewer	houses	with	wa-
ter supply and the presence of bathroom in the house 
(Table	 2).	 We	 observed	 that	 the	 highest	 coefficients	
are located in the states with the highest percentage 
of diagnosis of leprosy in individuals <15 years and 
inasmuch as the percentage of nonwhite increases. Re-
garding	the	conditions	of	the	household,	the	higher	the	
mean	number	of	residents	per	household,	the	greater	
were the incidence rates in the states. The lowest coef-
ficients	were	related	to	a	higher	number	of	households	
with water supply and higher number of bathrooms.

DISCUSSION
For	 14	 years	 Brazil	 has	 proposed	 to	 eliminate	

leprosy	as	a	public	health	problem,	however	the	data	
presented	in	this	study,	performed	in	2010,	reveal	that	
the measures adopted still did not have the expected 
effect. The incidence of reported cases of leprosy in the 
states	is	heterogeneous,	and	the	highest	are	found	in	
the	North,	Northeast	and	Midwest	regions.	The	per-
centage of cases in individuals <15 years is still high in 



some	states,	highlighting	the	deficiency	in	surveillance	
and disease control. This study also found a relation 
between	the	deficient	sanitary	conditions	and	a	higher	
incidence	of	the	disease.	As	this	survey	was	conducted	
in	2010,	just	before	introducing	the	integrated	strategic	
plan of action proposed by the Ministry of Health to 
eliminate	leprosy	and	other	diseases,	started	in	2011,	
we	suggest	that	its	findings	could	be	used	as	compar-
ative	parameters	as	one	of	the	verification	forms	of	the	
plan impacts.
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Leprosy incidence in the Brazilian states
The incidence of reported cases of leprosy in 

the	country	in	the	year	2010	was	22.18/100,000,	value	
higher	than	that	found	in	Africa	(5.92/100,000);	South	
Asia	 (12.17/100,000);	Democratic	Republic	 of	Congo	
(18.7/100,000);	and	Tanzania	(11.1/100,000)	in	2005.5

In all states there was a prevalence of lepro-
sy	 among	men	 compared	with	 women,	 as	 reported	
by literature.6	 In	Brazil,	 the	 incidence	rate	of	 the	dis-
ease	 in	men	was	 25.66/100,000	 and	 for	women	was	

Table 1: Distribution	of	incidence	rates,	age	and	race	of	patients,	mean	residents	per	household,	presence	of	
bathrooms	in	the	house	and	water	supply	according	to	state	in	the	country,	2010

State Incidence/100.000  Individuals Patients Mean of Households Households 
      residents with wit 
 Male Female Total <15 years (%) Nonwhite (%) per household Water  Bathroom (%)

       supply (%)

Rondônia 75.079510 61.518250 68.419980 4.75 65.33 3.4 38.50 98.41
Acre	 44.797520	 28.748610	 36.806860	 11.43	 90.40	 3.8	 47.27	 91.20
Amazonas	 32.740520	 16.581870	 24.713080	 7.10	 89.00	 4.3	 64.56	 94.94
Roraima 52.870980 19.402580 36.405690 8.80 73.58 3.9 81.23 94.28
Para 74.048160 47.749340 61.007370 9.98 85.62 4.1 47.94 95.81
Amapá	 35.508080	 15.251610	 25.391100	 9.57	 91.48	 4.2	 54.54	 97.96
Tocantins 111.044000 78.118000 94.835720 5.78 82.63 3.5 78.64 92.05
Maranhão 87.566670 62.204330 74.785670 9.59 82.53 4.0 65.88 86.21
Piauí 61.370490 52.895140 57.049220 7.36 86.09 3.7 72.22 80.08
Ceara 33.858500 25.506120 29.577460 5.33 82.88 3.6 77.22 92.76
Rio Grande do Norte 10.459120 9.078894 9.753705 2.90 69.67 3.5 86.38 98.06
Paraíba 21.267510 18.587660 19.885690 5.88 71.12 3.5 76.71 94.47
Pernambuco 38.173520 36.226110 37.162730 8.97 81.52 3.4 76.02 95.12
Alagoas	 15.544720	 14.607820	 15.061720	 5.09	 80.89	 3.7	 68.62	 93.64
Sergipe 25.869590 20.884760 23.307350 6.58 81.68 3.5 83.54 96.98
Bahia 24.744610 21.824890 23.257630 6.35 83.59 3.4 80.34 92.08
Minas Gerais 10.900370 7.322620 9.082870 3.16 63.61 3.2 86.28 98.74
Espírito Santo 34.599920 28.928080 31.721630 7.59 64.96 3.2 83.84 99.58
Rio de Janeiro 14.542970 12.266490 13.352150 6.17 59.37 3.0 84.57 99.87
São Paulo 6.454867 4.432522 5.416580 3.08 37.89 3.2 95.05 99.92
Paraná 15.006840 9.485216 12.197780 1.80 27.96 3.2 88.06 99.63
Santa Catarina 4.128553 3.462432 3.792949 0.84 14.40 3.1 81.48 99.71
Rio Grande do Sul 1.844360 1.457494 1.647334 2.27 17.04 3.0 85.33 99.34
Mato Grosso do Sul 38.854750 27.743970 33.278560 3.68 56.80 3.2 82.87 99.64
Mato Grosso 119.197000 86.632480 103.257800 5.34 65.88 3.3 74.61 98.62
Goiás 57.921400 41.436820 49.485420 4.66 66.58 3.2 79.31 99.39
Distrito Federal 11.392490 8.201121 9.727021 3.03 75.45 3.3 95.11 99.91
Brasil 25.666170 18.853850 22.189630 6.53 72.50 3.3 82.85 97.36

Table 2: Correlation	coefficients	between	leprosy	incidence	rates	and	the	variables	studied,	2010

Variables	 Correlation	coefficients	 Significance
Percentage of nonwhites 0.47 0.0113*
Percentage of individuals <15 years 0.61 0.0006*
Mean of residentes per household 0.46 0.0148*
Water supply -0.69 0.0001*
Presence of bathroom in the household -0.52 0.0052*
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18.85/100,000.	Differences	between	the	occurrence	of	
the disease between genders could be explained by 
cultural and sociological characteristics of the disease.7

The	 high	 coefficients	 in	 the	 states	 of	 Tocan-
tins	and	Mato	Grosso,	demonstrated	in	this	research,	
draws the attention. These rates are consistent with 
that	preented	in	the	literature,	also	being	reported	high	
detection	rates,	which	would	be	indicators	of	disease	
endemicity.8,9	In	addition,	the	leprosy	detection	rate	is	
linked	to	the	Brazilian	Amazon	occupation	mode,	bi-
ome related to the two states mentioned.10

This information show different needs among 
Brazilian	states	regarding	the	fight	against	leprosy.	Ac-
cording to the plan of strategic actions for eliminating 
leprosy and other endemic diseases of the Ministry of 
Health,	 municipalities	 with	 priority	 for	 surveillance	
are	 located	 in	all	Brazilian	states,	but	are	concentrat-
ed	 mainly	 in	 the	 states	 of	 Maranhão,	 Mato	 Grosso,	
Pará and Rondônia.4	Based	on	 this	 information,	 it	 is	
expected to direct efforts to assist more intensively the 
states with the highest incidence rates. To change this 
situation the new plan proposes the training of SUS 
professionals in diagnosis and treatment actions as 
well	as	health	education,	with	emphasis	on	self-care,	
for the systematic and continuous care of patients in 
the healthcare primary network.4	Also,	the	population	
of	these	states	could	be	subject	of	more	intense	cam-
paigns	about	the	disease,	its	detection	and	treatment.	
Actions	in	these	three	spheres	-	health	services,	health	
professionals and population - could decrease the im-
pact	of	the	disease	in	the	population,	thereby	reducing	
its occurrence.

Individuals <15 years with leprosy
The	coefficient	of	annual	incidence	of	leprosy	in	

individuals <15 years has been used as an important 
endemic	disease	control	indicator	in	the	country,	this	
occurs because there would be a relation between the 
time of infection and the degree of disability gener-
ated	by	the	disease,	which,	in	this	population,	would	
be synonymous of high degree of disability at diagno-
sis. 11,12 Our study found a percentage above 8% of pa-
tients	<15	years	in	the	states	of	Acre,	Pará,	Maranhão,	
Amapá,	Pernambuco	and	Roraima.	In	the	state	of	Acre	
this	percentage	was	11.43%,	much	higher	than	Brazil’s	
percentage of 6.53%. Similar values have been report-
ed in the literature in leprosy case studies in individ-
uals	<15	years	in	the	Vale	do	Jequitinhonha,	region	in	
the	state	of	Minas	Gerais,	and	found	this	population	
in 7.8% of the total cases detected from 1998 to 2006. 13

Health services have adopted several measures 
in	 the	fight	 against	 leprosy	 in	 this	population,	 how-
ever,	in	some	places,	the	actions	do	not	seem	to	have	
had the necessary effect.13	 In	 addition,	 the	 detection	
rate of leprosy in individuals <15 years can mean per-

sistence	in	transmitting	the	bacillus	and	difficulties	of	
health programs for disease control.14 The association 
between the incidence of leprosy cases among individ-
uals <15 years and the highest incidence of the disease 
in the total population suggests that areas with the 
highest number of cases also present the highest inci-
dence of disease among individuals <15 years.

This	information	justifies	the	adoption	of	more	
specific	prevention	and	control	measures	aimed	at	this	
population,	 such	 as	 active	 surveillance	 in	 daycare,	
schools	and	among	the	communicators,	reducing	the	
risk of contracting the disease. The integrated plan 
of action of the Ministry of Health aims to reduce by 
26.9% the detection rate of new cases of leprosy in in-
dividuals <15 years by 2015 and therefore it proposes 
a	collaboration	with	the	School	Health	Program	(PSE)	
to conducting educational actions focusing on  signs 
and	symptoms	of	the	disease,	active	case	search	in	stu-
dents and their household contacts.4

Race
Social factors are directly related to the occur-

rence	of	leprosy	in	the	population	groups,	including,	
race,	ethnicity	or	skin	color.	15	In	this	study,	we	found	
a direct correlation between the percentage of non-
whites and the occurrence of leprosy. This information 
reinforces the associative nature of the disease to social 
inequities.	This	association	is	evident,	with	indication	
that	the	fight	against	leprosy	is	incorporated	into	pov-
erty reduction programs. 16	The	findings	of	this	study	
and the data presented in the literature demonstrate 
the connection of leprosy with the social determinants 
of	health,	showing	that	the	disease	does	not	originate	
only	 in	 the	 disease	 process,	 but	 also	 and	mainly	 on	
the	social	factors	that	 influence	directly	the	health	of	
some population groups. 17	Furthermore,	it	is	possible	
to	see	that	people	in	worse	social	conditions,	including	
the	“nonwhite”,	are	exposed	to	a	greater	possibility	of	
contact	with	leprosy,	representing	a	group	that	should	
be target of particular attention in prevention cam-
paigns and leprosy control.

Residents per household
The number of residents per household is of-

ten related to worse health conditions.18 The literature 
suggests that the number of people per household 
may	be	related	to	satisfaction	with	the	health	system,	
food	 expenditures,	 drugs	 consumption	 and	 children	
health. 19-22 It is also an important variable when study-
ing leprosy because it is associated with the contam-
ination	 through	 direct	 contact	 with	 patients.	 Thus,	
control and monitoring of people living in the same 
household as the sick individuals with leprosy is of ut-
most	importance,	being	determinant	in	the	infectious	
process in the population. This need is already report-
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ed	in	the	literature	and	ratified	by	the	federal	govern-
ment,	 through	 the	Ministry	 of	Health,	which	 issued	
the	Ordinance	3125,	of	October	7th,	2010,	addressing	
guidelines	for	surveillance,	care	and	control	of	lepro-
sy	and,	in	addition,	provided	more	financial	resources	
by	Decree	3097	of	December	16,	2013,	highlighting	the	
importance of leprosy in the population and for the 
health system.23-29

Water supply and sanitary facilities
The inverse association between water supply 

and the presence of leprosy has been reported in the 
literature in 1994 in the metropolitan region of Rio de 
Janeiro; this relationship also has its roots in social and 
environmental	 inequalities,	 determinants	 of	 various	
diseases in the country.30 However,	the	persistence	of	
this	leprosy	distribution	pattern	in	the	country	reflects	
a	 possible	 inefficiency	 in	 combating	 and	 preventing	
the	disease,	as	18	years	have	passed	and	 this	associ-
ation	is	still	present.	Considering	this,	a	reflection	on	
the	social	and	health	policies	has	to	be	made,	regard-
ing	 their	 effectiveness,	 efficiency	 and	 efficacy.	Other	
information that demonstrates the relation of leprosy 
with social variables is its inverse correlation with the 
presence of bathrooms in households. The absence of 
bathrooms or sanitary facilities is seen in households 
of poor or socially vulnerable people. Such evidence 
reinforces	 once	 again	 that,	 in	 Brazil,	 leprosy	 has	 a	
deep relation with the social situation of the popula-
tion,	 highlighting	 the	need	not	 only	 for	 investments	
in	health,	but	also	in	the	socio-economic	field	for	the	
effective	fight	against	 the	disease.	This	action	is	con-
figured	as	one	of	the	challenges	in	disease	elimination	
process because it does not involve only changes in 
health	conditions,	but	also	in	its	social	determinants.	
However,	 actions	 related	 to	 improvement	 of	 health	
conditions of the municipalities are not proposed in 
the integrated strategic plan of action of the Ministry 
of Health.

The reduced number of variables addressed by 
this study can be considered a limitation of the survey. 
Longitudinal population-based studies could be more 
efficient	in	determining	the	correlations	found	here.	It	
should also be mentioned that the population struc-
ture	 varies	 widely	 across	 the	 studies	 in	 the	 country,	
which can interfere in the results. Leprosy and health 
of people with leprosy are issues widely explored in the 
scientific	 literature,	nevertheless	 the	problems	persist,	
justifying	 the	need	 to	maintain	 the	discussion	 in	aca-
demic and social levels. In addition to bringing a much 
discussed	 and	 yet	 unresolved	 issue,	 the	 study	 adds	
large	amount	of	data,	with	representation	for	the	whole	
country,	which	 is	 configured	as	 another	 strong	point,	
considering	that	studies	of	this	size	are	not	common.

This study was conducted in the year prior to 
the integrated plan of strategic actions proposed by 
the Ministry of Health to eliminate leprosy and other 
diseases. We believe that this study will serve as a pa-
rameter for assessing the results after the implementa-
tion of the actions proposed in this plan.

CONCLUSION
For	 14	 years	 Brazil	 has	 proposed	 to	 eliminate	

leprosy	as	a	public	health	problem,	however	the	data	
presented	in	this	study,	performed	in	2010,	reveals	that	
the measures adopted still did not have the expected 
effect. The incidence of reported cases of leprosy in 
Brazil	 states	 is	 heterogeneous,	with	 the	highest	 inci-
dence rates in the states of Mato Grosso and Tocan-
tins. Nonwhite men were the most affected by leprosy. 
The percentage of cases in individuals <15 years is still 
high	in	some	states,	highlighting	the	deficiency	in	sur-
veillance and disease control. This study also found 
significant	 correlations	 regarding	 the	 increased	 inci-
dence	of	the	disease	and	deficient	social	conditions.q
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